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Worldwide economic growth can be attributed to many factors, but transportation services are key to tying every market together.  Today, improved transportation services provide businesses with greater opportunities for new markets and consumers with greater access to new products.  However, future economic growth will become more dependent upon the development, maintenance, and efficient operations of transportation infrastructure.  

Government agencies traditionally have funded the development of transportation infrastructure, whether that be roads, bridges, airports, or ports.  In the United States, the actual transportation equipment, such as trucks, trains or barges, are privately owned and operated.  As such, privately owned transportation providers depend on mostly publicly funded infrastructure to provide services to their customers.  Generally, transportation infrastructure is not developed for specific transportation users (with the notable exception of private sector investment in rail infrastructure in the United States) but for use by all parties. 

A new challenge exists: matching the transportation infrastructure to both current and anticipated intermodal freight levels.  The challenge is real as economic growth depends upon goods moving efficiently and safely through the transportation chain.  However, the transportation chain has weak links that may limit future productivity.  In some cases, freight terminals are constrained by physical location and/or equipment used.  Other facilities are simply overwhelmed with unanticipated cargo growth.  In both cases, the operational efficiency is constrained by these “chokepoints”.

Because public funds are used in the transportation infrastructure development, it is becoming important for governments to correctly evaluate increasingly more complex, and costly, transportation projects.  For various reasons, these projects often remain underfunded by local governments, but are focal points in improving national freight performance.
  

With the concern that funding local freight projects to improve national freight productivity involves solid decision making, governments must seek to use tools and procedures to ensure needed funds are used to finance the most important intermodal projects.  Governments may use performance measures and benchmarking as one tool in attempting to optimize system performance.   

In 1993, the Government Performance and Results Act (GPRA) required U.S. Federal agencies to identify goals and measurable outcomes in meeting program objectives. Since that time, the Federal Highway Administration (FHWA) and other agencies within the U.S. Department of Transportation have actively sought to develop performance measures for their respective modes.  FHWA has responsibility for the National Highway System and its intermodal connections to ports, rail, and port facilities, and international borders.  The FHWA has sought to develop appropriate performance measures for this system, e.g. time delays through urban areas and border crossings.  

Performance measurement refers to the act of developing appropriate indicators for a sector or process within an overall system and conducting periodic measurement of those indicators.  By establishing a method of identifying and calculating performance of various processes, performance measures provide information about how long a process takes and\or how much it costs. After performance measures are developed, benchmarking involves comparing performance measures between similar processes to determine which is more efficient, or to evaluate if recent changes did provide the anticipated benefits.  An example of transportation benchmarking is the 1998 financial benchmarking by Transport Canada of Canadian rail carriers against U.S. carriers. 

This paper seeks to provide insights to performance measure development and the challenges to using performance measures and benchmarks.  

PEFORMANCE MEASUREMENT

Performance measurement involves developing indicators for various segments involved in a process, in this case, intermodal transportation. By developing performance indicators and measuring them over time, one hopes the results will provide additional intelligence concerning effectiveness of the process and ways to improve system performance.  

Useful performance measures should possess the following characteristics: 

· Easy to Identify 

· Replicable

· Comparable across similar activities

· Reliable

· Quantifiable

Regarding transportation activities, performance measures will inevitably have cost and time dimensions, as transit reliability and cost are such important considerations to the business community.  Cost measures are normally measured by a ratio such as cost per ton-mile which is currently included in the FHWA Strategic Plan.

Measures may be global, e.g. systemwide, end-to-end, such as “total transit time", for routing a cargo through different modes or routing options.  Measuring the overall system does not provide the mechanism to examine the underlying activities.  In many cases, it is not the long haul but the transfer points where operational challenges exist. In Figure 1, the container moves great distances relatively quickly, but delays occur when transferring cargo from the vessel to the truck, and when the cargo arrives at its inland destination point.   While investment in line-haul capacity will benefit the transportation system, mobility in and through intermodal facilities is becoming a critical factor in further increasing freight productivity.

Figure 1.  Typical Intermodal Movement from Maritime Activity to Inland Destination
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To determine what activities should have performance measures developed, it is important to outline the processes that occur within a segment such as an intermodal facility.  Figure 2 presents a schematic outline of a typical maritime terminal, including both seaside and landside activities.  A terminal's activities can be functionally separated into processes that involve either the vessel or the freight.  Some overlap exists, primarily where freight is being moved onto or from a vessel.  The performance measured used to evaluate maritime facilities may consist of measures that can be extended to other transportation activities, such as truck turnaround time, container operations, and equipment utilization.

Figure 2.  Schematic of Port Operation Interchanges.
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Some basic performance measures used for maritime terminals include:

· Average ship turn-around time

· Twenty Foot Equivalents (TEUs) handled per acre

· TEUs per hour per crane

· Dwell time
 

These are the most common measures used to assess maritime terminal productivity, but they do not necessarily capture every process.  These measures have various shortcomings, and as it relates to freight mobility, do not measure the interface between the terminal and inland markets.  

In developing performance measures for maritime terminals, some measures are directly applicable to operations at other transport activities, such as in container yards, rail terminals, etc.  As intermodalism means interchangeability between modes, the performance measures used should be interchangeable as well.  Most freight activities use total transit times as a performance measures for evaluating alternative routing options, but also lifts per acre and dwell time to estimate facility productivity.   

CHALLENGES WITH PERFORMANCE MEASUREMENTS AND BENCHMARKING

Performance measures can provide useful information, but challenges do exist. These challenges include:

· Developing common regional traits 

For performance measures to be useful, they must capture regional characteristics that may be unique to a port, terminal, or highway system.  These characteristics may include seasonality, commodity types, different work rules and available equipment.  In addition, regional measures may be skewed by one large terminal or corridor that may make comparisons to other smaller niche regional facilities difficult.

· Operational structures

Different operational strategies, such as hours of service or equipment utilization, by terminals make comparisons difficult

· Conflicting goals between the various parties involved in the process

Related to operational strategies, different companies involved in the transport process often have conflicting goals.  If there is no incentive for one partner to improve local productivity, others in the process may not be able to make the necessary adjustments required.

· Limitations to actually implementing change

Even if effective performance measures are established and monitored, the actual facility or corridor stakeholders may be unwilling to make the necessary investment or changes in operation because of physical, resource, or other institutional limitations.  These limitations may exist because of local development constraints or from conflicting restrictions placed on the facility by government actions.

· Data collection for the performance measures

For performance measures to be useful, the information must be easy to collect and analyze.  Data collection must be an ongoing process.  Once information is collected, data over time can be used to assess progress in that segment and can also be used to benchmark similar processes and environments. 

· Using performance measures for investment decisions

Government investment in infrastructure must depend upon effective systems analysis using effective performance measures.  The actual performance measures should be readily adaptable to benefit cost analysis that provides government agencies with a mechanism to make sound investment policies.  

· The potential misuse of results 

Using the wrong comparisons can result in bad business decisions and runs counter to the ultimate goal of improving performance.  Further performance measures should not be used to penalize specific transportation facilities or services such as through their use in government allocation formulas. 

· Perception of government involvement in private activities

Governments must recognize that developing performance measures of specific segments of the intermodal process, e.g., terminal operations, may mean measuring the activities of privately owned facilities, therefore all stakeholders should be sensitive to the use and release of that information.

SUMMARY

Performance measurement and benchmarking can provide useful insights for decisions made by transportation companies and shippers.  In addition, measurement can help governments in determining the effect of investments on intermodal system efficiency. 

The development of efficient and safe transportation systems provides benefits through the economy.  Governments must be committed to improving the transportation system, either by new infrastructure development or by optimizing performance of existing capacity.   

The development of performance measures and benchmarking should provide additional insights into the overall transportation process.  To be successful, all stakeholders should be involved and committed to improving the freight movement.

While transportation systems could benefit from responsible use of performance measures and benchmarking, potential misuse exists.  Governments must seek to maintain some degree of confidentiality in developing and assessing performance measures, particularly where private components of the intermodal transportation system are involved.

Government is not in the process of determining winners and losers, but in the allocation of scarce funds to seek to improve overall performance.  Performance measurement and benchmarking should provide the starting point for national dialogues among the public and private sector to improve intermodal freight mobility and productivity.  







� “National Highway System (NHS) Connector Study”, unpublished report by Federal Highway Administration.
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