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Executive Summary
The Intermodal Experts Group has been successful in identifying the need for additional training for several economies in the area of intermodal transportation skills. However, this work was initiated almost ten years ago.  Since then the Intermodal and Intelligent Transportation (IEG) systems groups have merged and the efforts to address needed skills deficits continues in order to facilitate trade and economic development.  The current paper discusses the need for an up-to-date survey of workforce development needs and the possibility of a train-the-trainer effort to continue to promote the development of these skills in Intelligent and Intermodal Transportation and Supply Chain Management  Skills in APEC economies.


The simple fact of the matter is that global projections for increased trade have increased significantly.  A recent UN study (ESCAP, 2005) projects that global container traffic will increase by 8% to 6.5% until 2015 (see Figure 1).  Other estimates place the longer term increase in trade as much higher over the next twenty to thirty years.

It is well known that trade between Asia and the US has grown dramatically. A report by the US Bureau of Transportation Statistics indicated that US container traffic nearly doubled over the last decade and that it is expected to continue. On the balance the US is the net importer while China and Asia the next exporters. Furthermore, intra-Asia container traffic is also expected to rise by as much as 20% in the near future.

Coupled with this increase in traffic, overall economic productivity in the Asia Pacific region is also expected to rise.  Significant increases in China as well as Japan, Korea, and Singapore will occur as will those for developing economies.  To meet the increases in demand the physical infrastructure will need to expand as will the size of the labor force.  In order for the APEC region to take full advantage of increased economic activity, significant improvements in human capital will also need to take place.  Most notably, Indonesia, Philippines, Thailand, and Viet Nam are the economies most in need of these skills.  Advances in the human capacity of these economies will enable them to take better advantage of the increased economic activity.  
Most importantly, in addition to expanding trade there is global estimate of significant shortages in available workers.  For example, a recent survey indicated that “29 percent of employers worldwide would have hired more professional staff over the past six months if candidates with the right skills would have been available”  (page 2, Manpower, 2006).   In APEC member economies the results are higher with estimates of increased hiring by Peru at 46%, USA 45%,  Japan 45%, Mexico 41%, Australia Hong Kong and New Zealand at 32%, China 31%, Singapore and Taiwan 21% , and Canada 26%.  Interestingly, 55% of respondents from Singapore indicated that talent shortages were forcing them to pay higher salaries.  (Manpower, 2006).
Education is widely seen as a way of increasing workforce capacity.  A recent study by the World Bank suggests that the impact of broad based general education, while valuable to an economy and the population, may be supplemented effectively by targeted educational programs providing specific skills to the workforce.  Thus, short-term targeted training may be useful in developing workforce capacity to be able to take advantage of the economic activity resulting from increased container traffic.  
The present paper discusses the opportunity for key APEC economies to be better prepared for dealing with the impending economic activity by undertaking a survey of needed workforce skills and exploring an APEC sponsored train-the-trainer program that will certify that individuals have in fact obtained necessary training in intermodal and supply chain transportation management skills.  This train-the-trainer program will be piloted by Indonesia and seek to train large numbers of individuals in the skills and concepts of intermodal supply chain activities.  
Thus, the IIEG will need to consider four main action items as a result of this discussion:  
1) Survey workforce for identification of needed skills by economy
2) Development of  a train the trainer curriculum; 
3) Implement the program 
Introduction

Global container traffic has increased over the past thirty years with Asia becoming a net exporter and the more mature markets of the US and Europe being the net importers.  Some economies in the Asia Pacific region have not taken full advantage of the expansion in trade for a number of different reasons.  In order to compete on a global level, improvements in both human capital and transportation infrastructure will be needed.  The identification of specific skill development needs in both the public and private workforce sector is essential in order to compliment advances in basic physical infrastructure increases.  
Increased Global Container Traffic

Global projections for container trade have increased significantly.  A recent UN study (ESCAP, 2005) projects that global container traffic will increase by 8% to 6.5% until 2015 (see Figure 1).  Other estimates place the longer term increase in trade as much higher over the next twenty to thirty years.  The ESCAP (2005) study found that growth rates have changed from 8.5% per year between 1980-2002 to 6.6% per year between 2003-2015.   The total number of containers shipped internationally is expected to increase to 177.6 million TEUs by 2015, up from 77.8 million TEUs in 2002. 
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Figure 1. Growth of container traffic between 1980 and 2015.
  (Source: ESCAP, 2005, page 28)
Similar results were obtained from a study by Drewry Shipping Consultants that indicated that World container traffic has increased by 200% since 1980 to over 400 million TEUs (see figure 2). In addition, Drewry (2006) estimates that global terminal operators will increase their activity by approximately 5.7% between 2005 and 2010 and that by 2011 these operators will control over 61% of the worlds capacity.  While this is indeed a significant percentage there is considerable room for local and regional operators to enter specialized markets and opportunities.  
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Figure 2. Drewry Estimates of Container Activity. (from Drewery)
A report by Evergreen Shipping, based on traffic estimates from the Journal of Commerce, estimates that global container traffic will increase by 8% to 9% per year.  This means that container traffic worldwide may nearly double within 10 years.

[image: image5.emf]
Figure 3. Evergreen Shipping Estimates of Container Traffic. (from Evergreen website)
These estimates are based on projections from various sources.  However, it should be noted that according to the ESCAP (2005) study, growth in container traffic is a function of growth in the global economy.  Thus, predictions of increases in the global economy in turn drive estimated increases in container traffic.  Analyses from the study indicate that for “every 1 percent per annum increase or decrease in the estimated global economic growth, the rate of growth in container volumes will change by approximately 1.5 percent per annum. “ (ESCAP, 2005, pg. 29).
Most definitely however, it is clear that as the economy increases there is a continued need for skilled workers and professionals to manage and implement the international trade operation.  Those economies that possess the human capital resources are best able to compete in the global marketplace.
US Container Traffic


It is well known that trade between Asia and the US has grown dramatically.  Since 1997 US container imports have nearly doubled.  A review by Maloni & Jackson (2005) concluded that existing ports in North America are approaching their capacity.  In order to address the increased traffic it will be necessary to attempt to identify process improvements to handling freight as opposed to expecting that capacity will be increased through the development of new infrastructure.   On a recent tour of the Port of New Jersey it was apparent that there were no further opportunities to expand container, chasis, or berths.  The only alternative was “up” according to Robert Leef, Vice President of Container Port Group.  
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Figure 4. US Total Container Imports. (Source Journal of Commerce and Evergreen Shipping.)
In addition, the projections for US container traffic show that there will be steady increases in imports over the next ten years.  These projections then suggest that there will be a steady draw on the resources of the APEC region to provide goods to the US consumer markets.  This steady demand will create additional pressures on the Asian ports to export and process the goods that will be heading to the US.  Consequently, there will be continued opportunities for developing economies to take advantage of the trade flows and to identify ways to participate in the global supply chain.  
Asian Productivity

Coupled with this increase in traffic, overall economic productivity in the Asia Pacific region is expected to rise.


Again, citing the ESCAP (2005) report “In looking at the intra-Asian cargo flows between nine major Asian economies: Hong Kong, China; Indonesia; Japan; Malaysia; the Philippines; Republic of Korea; Singapore; Taiwan Province of China and Thailand. It was estimated that in 1997 estimated total for 1996 was 5.5 million TEU, a little short of double the 1991 total. This translates to a growth rate of 13 percent per annum, compared to a growth in global container trade over the same period of around 8 percent per annum.” (pg. 35).  
Looking at the estimates for growth in SE Asia it appears that at least steady 6% increases in Gross Domestic Product (GDP) are projected for most economies in SE Asia.  If this projection holds true then a corresponding level of container traffic might also be expected based on the assumptions listed above. In some cases the projected GDP is less than 6% however there would still be an overall increase in container traffic to various APEC economies shown in Figure 5.
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Figure 5.  Estimated GDP for SE Asian Economies.  

(Source:  Asian Development Bank Outlook 2007).
The Asian Development Bank report (ADB 2007) suggested that Indonesia, Malaysia, and Thailand “need to enhance the skills of their workforces to move up the value-added chain in production.” (www.adb.org/Documents/Books/ADO/2007/part010303.asp).  Indonesia in particular may be experiencing a relative increase in imports due to several recent major natural disasters as well as political challenges. Furthermore, estimates of increasing numbers of locations with a high concentration of TEU shipments is also on the rise (see Figure 5a.)
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Figure 6a.  Ports estimated to handle over 1 mil TEU annually by 2015. 

(Source Dong Woo Ha 2007 presentation , UNESCAP)  
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Figure 7.  Expected economic activity in Indonesia by 2008.
Figure 6 suggests that an increase in imports and a slight increase in exports will begin to occur by the end of 2007 (ADB Outlook 2007, pg 211).  It bodes well for improved economic activity. 
Overall economic performance of the larger economies of Southeast Asia was variable. High interest rates designed to reduce inflation apparently slowed growth in Indonesia in 2005. In the Philippines, growth edged up from 2005, supported by a strong showing in agriculture. In Thailand, net exports lifted growth, but gathering political uncertainty dented domestic demand, and business and consumer confidence ebbed. Growth accelerated in Malaysia, largely primed by another year of consumption and greater public investment spending (ADB, 2007). 
Another factor to consider is the potential for increased trade between ASEAN countries and China which was discussed at a recent ASEAN meeting. According to published reports, China and ASEAN are each other's “fourth-largest trading partner, and China-ASEAN trade volume is surging at an average of 22 percent on year-on-year basis.”  (Xinhua News, 11-3-2006 www.china.org.cn/english/business/187512.htm).  Reportedly, according to the State Ministry of Commerce, China-ASEAN trade volume in last year has hit US$130.3 billion, and in the first three quarters this year, bilateral trade volume between China and ASEAN countries exceeded US$116.3 billion. Thus, potential increases in intra-Asian trade are possible and the report concluded that “intra-Asian trade will continue to outperform global container growth by some percentage points”, 8.3% per year is estimated.  

· Finally, a recent study released by UPS indicated that business leaders are positive about increased prospects for intra-Asia trade in 2007, with 74% of study participants indicating expectations of increased trade between their country and the rest of the region.  The positive job outlook for 2007 also bodes well for labor, with over 89% of respondents across all countries expecting to maintain, if not increase, the size of their workforce. The greatest increase is expected in India (79%). Even in mature markets such as Hong Kong and Japan, 34% of respondents anticipate workforce growth (UPS,  http://www.ups.com/content/cn/en/about/news/press_releases/04132007.html).
Data specially provided by Global Insight, Inc for this report indicate that there are steady increases in container traffic projected for South East Asia.  Looking specifically at Indonesia, Philippines, Thailand and Viet Nam there is a 345% rise in total container traffic (import and export) predicted from the year 2000 to 2025.
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Figure 8. Total container traffic for Four South East Asia economies.
(Source:  UNESCAP 2005)

In addition, Indonesia and Thailand are projected to see the largest increase in trade volumes.  Consequently, their economies are most likely those most in need of additional training and education to deal with the large increases in activity.

[image: image11.emf]Total Container Traffic to Four Countries

-

20

40

60

80

100

120

140

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

SOURCE:  Global Insight

10,000 TEUs

Indonesia

Philippines

Thailand

Vietnam


Figure 9.  Breakdown of total container traffic to four South East Asia economies.
(Source:  UNESCAP 2005)

The ESCAP (2005) report estimated that in order to handle the anticipated port container traffic in 2015, around 570 new container berths will be required in the region. Hong Kong, and Taiwan, will require 270 new berths by 2015. South-East Asia’s requirements are around 150 berths, while North Asia (excluding China) and South Asia will require around 65 berths each. 

It was further estimated that $36 billion would be required to cover the physical cost of developing the terminals (ESCAP (2005). Substantial additional investment in physical infrastructure will also be required to secure adequate access to the terminals by road, rail and inland waterways, which will be essential for the effective distribution of containers to expanded port hinterlands. The additional costs of dredging, the provision of breakwaters and the establishment of land transport links and intermodal interchanges could easily double this total. Finally, additional investment in developing human capital would also be required.
The importance of developing the skills and expertise in this industry is apparent when we look at more mature markets such as the Chicago IL area.  A recent study by the US BLS revealed that Estimates are that employment opportunities in transportation will increase by about 5% in the Chicago Joliet area alone.  This is a market that has been the largest single intermodal center for activity in the US.  Consequently, the training needs for the industry will likely continue and a need to develop train-the-trainer capability thus exists.

[image: image12.emf]
Figure 10.  Demand for logistics personnel in a mature market.
Thus, to improve the overall market and reduce the cost of intra-Asian transportation there is a need for improved logistics in the region.  "Underdevelopment of infrastructure has made logistics a bottleneck to China-ASEAN economic development," said Chen Gongyu, vice chairman of the China Society of Logistics (Xinhua News Agency November 3, 2006 - http://www.china.org.cn/english/business/187512.htm).
Taken together, these data suggest that economic activity will continue to increase in the South East Asian economies as well as China.  By implication then, as the GDP increases we can also expect to see increases in the flow of containers which will in turn drive the need for skilled labor and professional management in the area of intermodal logistics and supply chain activity.  To take full advantage of the increased economic activity there is a need for highly trained personnel. Thus, the need for an adequately trained and prepared workforce is likely.  
Role of Education and Training
One way to increase the overall economic condition and quality of the population is to provide educational opportunities for members of the eligible workforce.   Education increases the capacity of the populace to take advantage of technological advances and to add value to the production of goods and services.  Similarly, in the APEC region, as in others, adding to the transportation infrastructure decreases the cost of producing goods and services and thereby increases the value of the finished product.  Likewise, improving the transportation infrastructure by enhancing the skills of labor and management adds value to the transportation system.  Clearly, then, one way to take advantage of the impending increase in intermodal container traffic is through the preparation of the workforce to make the most advantageous use of the existing system.  Improving the skill and expertise of the workforce in contributing to the effectiveness of the intermodal transportation system by education will have a number of desired outcomes.  
A report by the Asian Development Bank (2005) suggested that “Today’s world demands organizations designed on skill-based systems, which adapt quickly to the new circumstances and which react to the fact that, with globalization, the nature and content of jobs and the skills required are changing at a tremendously fast pace. This mismatch between the skills that firms demand and the practical knowledge that workers bring to the workplace has led to a cycle of lack of skills” and  unemployment. (ADB, 2005,  page 77).

According to a report released by Frost & Sullivan (2006) one of the main barriers to improved intra Asian shipping is that “The logistics industry in ASEAN also suffers from a lack of skilled labor and expertise, especially in 3PL services, which is a drawback in the face of increasing customer demand for tailor-made solutions that distinguish them from the competition.”  (Business Wire India, May 2, 2006).   Frost & Sullivan's found that the ASEAN 3PL business could generate revenues of US $14.84 billion in 2006 and as much as US$27.85 billion in 2012.  However, the top challenges facing this market included inadequate infrastructure, lack of skilled manpower and technology, rising oil prices and a highly diversified market.

In line with this thinking the ASEAN leaders commissioned a study (ASEAN, 2005) designed to determine what factors were needed to promote an effective and competitive Intra-Asian Shipping service.  There were a number of recommendations including:
1. Foster sufficient and competent maritime human resources.
2. Improve management skills and expertise in maritime transport and overall logistics.
3. Develop logistics expertise.
In order for APEC members to take advantage of the economic activity it may be necessary to increase the skill of the workforces in certain key economies.  The ADB suggested that it is necessary to determine whether key sectors of the workforce are receiving education of sufficient quality to obtain the desired results (ADB: ADB Outloook 2007 page 320).   The ADB report recommended that “labor force surveys” are needed to be able to identify which educational interventions are needed where to have the desired effect.  Since education is costly and difficult to implement it is imperative, in order to ensure the ongoing development of the economy and the population, that educational initiatives are in fact reaching the segment of the population and workforce with the needed skills training to make an impact on, and to take advantage of, the economic conditions.  The ADB noted that “it is vital that governments and development agencies working in the field focus on systematically measuring education quality to work out whether interventions have the desired results. Similarly, labor force surveys need to collect data … so that the labor market outcomes of differently educated workers can be more fully analyzed (ADB, 2007, page 320). The implication is that the productivity of an economy and a population increases because “education enables well-placed personnel to introduce new technologies, activities, and outputs.”  (ADB, 2007, page 320).  In other words, by educating key aspects of the workforce with the necessary skills they will be able to take good advantage of the opportunities presented.  Otherwise, they are highly educated with skills that are not relevant to the economic conditions and opportunities that they face.


Learning these skills through seminars, certificate programs, or even on the job training might be preferential to obtaining the information from standard university training centers. Anecdotal information from shippers indicates that in-house training centers are beginning to provide specialized skills training to employees in a more cost effective way.  However, when the economy is developing, large private companies may not exist to provide the training.  In fact, in this case, since it is economic activity and facilitation of trade that we are trying to promote, it may be necessary for government to provide the training in certain specific types of activities.

A report issued by the World Bank addressed similar concerns and discussed the fact that:  

“Most of the knowledge that developing countries need to boost productivity and add value, in both high tech and traditional sectors, has already been discovered.  The problem is that this existing knowledge is not always being employed in World Bank client countries.  Therefore, a third, related aspect of capacity building involves enhancing the private sector’s ability to acquire existing technology, improve and adapt it for the particular needs of local enterprises, and incorporate it into local production processes.  In other words, this aspect of capacity building should focus on helping the private sector absorb and utilize technology that is already in use elsewhere in the world…Vocational…education must contribute to turning out graduates with the necessary skills.  … Policy makers and business executives, therefore, need to devote more attention to enhancing their country’s ability to scour the world for knowledge, import it into the country, adapt it for local use, and integrate it into local production processes.  (World Bank, 2007)


As was discovered in the “Identification of Needed Intermodal Skills and Development of Required Training Programs” study (Sherry & Szyliowocz, TPT 01/2002) there are four main dimensions and over 32 different skills that managers need to function effectively in the intermodal transportation and supply chain industry.  However, in order to optimize the effects of training, officials should attempt to identify the skills that are most needed in a particular economy given the unique economic circumstances and existing infrastructure.  In this case, in the intermodal transportation industry, the skills needed are more general and conceptual, with some technical skill needed to operate, but not to develop sophisticated computer software.  At higher levels of intermodal transportation and supply chain companies a basis in the technical aspects of business is needed but the development of new technology or the creation of totally new products and business processes is less likely.  Thus, from an educational perspective providing information on best practices and possible solutions and opportunities will perhaps make the most sense. The hierarchy represented in Figure 10 reflects the type of training that is most appropriate for this industry.   Furthermore, it may mean helping private sector economies develop the managerial skills and conceptual frameworks for handling complex enterprises and having the models with which to understand new possibilities for accomplishing and solving business problems.  
Hierarchy of the Structure of Industrial Technology
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Figure 11.  Type of training needed for intermodal transportation and supply chain.
Previous research suggests that preparation for a position in intermodal transportation logistics and supply chain management usually consists of the following:
· Broad based business skills, knowledge of the logistics process, and relevant work experience. 
· Previous experience in the material procurement, inventory and warehouse management, transportation purchasing and management, order fulfillment, resource planning, & communications.

· Strong people skills, flexibility, analytical skills, computer skills, and communication skills.

· Logistics operations, planning and analysis, and manufacturing operations. 
· Direct personnel, oversee teams, negotiate with suppliers, partners and customers, manage order fulfillment, and ensure high quality of services. 
· Assesses the effectiveness of the current logistics or transportation system, designs facility layouts, develop standard operating procedures, and implement or deploy new technologies and information systems.
Training programs to develop the intermodal transportation and supply chain skills needed in a developing economy might also want to include representatives from shippers, carriers, regulators, and distributors to ensure that all members of the supply chain are exposed to best practices.  Maylet & Visett (2007) report that recent efforts to improve the management of supply chain efforts have focused on the education and skill development of all members or parties in the supply chain team. A recent article by Francis (2007) reports on the educational activities of the supply chain managers in the area of team building which is being adopted as an industry standard.  http://www.scmr.com/scm/article/CA603256.html. Efforts that focus solely on the “hard” elements (for example, structure, finances, and systems) across organizations and ignores the “soft” elements (such as skills, behavior, learning, and values) will likely fall short (Trent, 2005, see Figure 11). Thus, developing a broad based coalition of members of the supply chain to participate in educational efforts is very much needed.  
APEC member economies should develop a comprehensive approach that first identifies key stakeholders and then attempts to deliver training to all appropriate constituents.  Moreover, a process that is in place that will continue to deliver training is needed to ensure that key members of the workforce are in fact skilled enough to drive the skills training to the lowest levels of organizations and to also promote these skills throughout the region. 
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Figure 12.  Training Model for Supply Chain Team.  
(Source: Trent, 2005)
Thus, in the developing APEC economies efforts should be made to identify the specific skills needed by the work force and the additional members of the supply chain and attempt to identify which skills are most in need of development given the economic circumstances and existing infrastructure.  Such a strategy is most appropriate for developing economies with a range of skills and resources.  For example, the ADB (2006) noted that “in Indonesia and, especially, the Philippines… priorities should be improving the provision of infrastructure … transport … and labor markets.”   It is premature to expect the free market system to be able to identify and develop skills in the workforce for which there is yet not a sufficient economic demand or need. 
Indonesia is particularly in need with respect to additional training and education in the area of intermodal and supply chain warrants considerable attention as it is arguably Asia's least well-educated country. With 30% of its 242 million population school-aged, only 0.03% of the Indonesian workforce has earned a university degree, according to government statistics (World Bank web site).
Examples of the training of intermodal and supply chain workforce from more mature economies suggest that there are a range of activities from entry level on the job training for basic entry level drivers and clerks to more advanced training for managerial personnel (see Figure 12). Research on the training needs of persons in the Seattle region indicate that even in a fairly mature market there are still needs for the training of person who will participate in the Logistics and Intermodal transportation industries.  In the US these individuals receive various types of training as depicted in Figure 12.
Most jobs in logistics require at least a bachelor’s degree because they are considered management-level jobs. However, many in the field entered without a degree and obtained experience on the job and continued their education once they had some experience. While you may start out without a degree, to get ahead in the field, it is almost a necessity to go back and complete at least an undergraduate education.
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Figure 13.  Training experiences for intermodal transportation in a mature economy. 

(Source CSCMP)
According to the Council of Supply Chain Management Professionals (CSCMP), the demand for logistics managers at all levels is high and Logistics is the second largest employment sector in the United States. In addition, senior logistics managers are in the shortest supply. This means those with extensive logistical experience while in the military and with a degree in the field are the most in demand.
La Londe & Ginter (2006) recently completed a study of 109 individuals with careers in logistics and supply chain in the US.  They determined that the average salary for manager and director level professionals in this field were upwards of US$100,000 and that all respondents at this level had a bachelors degree.
According to a report by Bolton & Sleigh (2007) for Accenture, they noted that as service standards rise customers focus more on the total cost of error.  In fact, they reported that between 85 percent and 90 percent of all distribution initiatives in China fail because of workforce errors.  To address these issues China will need to increase its supply of skilled logistics professionals.  However, many companies do not spend money to attract quality staff.  In fact, they estimate that “by 2010 China will need an estimated 400,000 logistics professionals” but that local universities struggle to produce logistics graduates.  Moreover, “untrained local staff often have few incentives to perform well. High-performance companies recognize that even the best supply chain is meaningless without the skills base to support it.”  If China does not have nearly enough qualified logistics experts, smart companies will need to identify how to attract and retain the best people with logistics expertise.  Competency-based training that builds necessary skills and knowledge will be essential. 

The CSCMP web site also indicates that one of the best areas of growth in the field is third-party logistics firms. Manufacturing and merchandising firms are outsourcing their logistics activities to these firms, and are looking for experienced and enthusiastic logistics managers to handle this additional work.

The CSCMP web site also projects steady job growth in logistics within transportation companies. According to the Council, motor carriers, railroads, air carriers, and ocean carriers represent the largest portion of logistics costs and assert the greatest impact on the success of the logistics process. As a result, continued growth is expected in this area.
In summary, in both developing and more mature economies persons in intermodal and supply chain careers are likely to find that there are a number of training and education experiences that can prepare them for work in the field.  Entry level employees are likely to be able to begin with on the job training.  Almost all managerial level employees have relevant job experience, a university degree and additional training in intermodal transportation and supply chain.  Demand for employees at all levels is strong ranging from a small but steady demand for employees in entry level jobs and a high demand for managers and directors in more mature economies to an even stronger demand for both in developing economies.  Clearly, then there is a need to develop the work force in these areas in economies for which there are few existing training opportunities. 
“Train the Trainer”
As we have attempted to demonstrate, relevant and purposeful education is likely a key to economic development.  The question becomes then, what is the best system for delivering the training and education to produce the needed skills and competencies required to take advantage of the economic opportunities that will present themselves in the next ten years?
1. Approaches need to be country specific and targeted to the specific gaps that exist.  The more mature and developed economies have sufficient infrastructure in place to promote and provide the necessary training.  Less developed economies however may need more specific and targeted interventions. Relevant and purposeful education, markets that support labor mobility and flexibility.  
2. Systems of transportation vary from economy to economy.  Thus, the need for customized delivery systems are apparent. 
3. The ongoing delivery of the knowledge will need to be self-sustaining.  The current approach taken by the IIETS Experts group has allowed for a team of experts to deliver the majority of the content.  This has met with considerable success, however, it is only a first step and creating a mechanism for ongoing delivery of the material will be needed to maintain the extension. 

4. Additional training materials that are relevant to the specific challenges faced by the organizations is also needed.

5. The development of a train-the-trainer program that will contribute to the development of a sustainable educational effort that will promote human capacity in this area.  
Summary & Recommendations

Based on these considerations it is recommended that the Intermodal Experts Group conduct a workforce assessment survey and a train the trainer program that will address the following: 
1. Identify anticipated need and employment outlook for intermodal transportation and supply chain management professionals in the APEC region.

2. Identify anticipated need and employment outlook for professionals with expertise in intelligent transportation systems and technology.

3. Identify extent of current knowledge in intermodal transportation and supply chain management of workforce in the APEC region.

4. Identify extent of current knowledge in intelligent transportation systems and technology of workforce in the APEC region.

5. Collect information from current professionals about the types of work performed, as well as the competencies, skills, and certifications that are conducted and applied in both intermodal transportation and supply chain management and intelligent transportation systems and technology.

6. Identify the specific content area needs or gaps that exist in the education and the training programs available in intermodal transportation and supply chain management and intelligent transportation systems and technology that should be included in a train the trainer training program by economy. 

7. Identify relevant stakeholders in specific locations to determine logistics and facilitation of a train the trainer program to ensure the sustainability of these educational efforts.
8. Identify a communication plan for interacting with stakeholders.

9. Request a project proposal to develop a train-the-trainer program.

10. Identify a timeline for project completion.

11. Develop a sampling plan to identify workforce population to participate in the survey.
12. Identify the organizational structure of each economy to facilitate data analysis.
13. Develop a method for publishing results of the survey. 
14. Track the populations’ usage of the survey via a separate tracking system to ensure a sufficient sample size was obtained.
15. Analyze data to determine workforce needs.

16. Create a certification training program comprised of specific teaching modules relevant to each economy.

17. Determine certification criteria for “trainers”.
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