THE VALUE OF oCEAN CARRIER SELECTION
John E. Tyworth, Smeal College of Business, The Pennsylvania State University, 454B Business Building, University Park, PA 16802, 814-865-1866, jet@psu.edu
John Saldahna, Fisher College of Business, The Ohio State University,524 Fisher Hall, Columbus, OH 43210, saldanha.8@osu.edu 

Peter F. Swan, School of Business Administration, The Pennsylavania State University, 777 West Harrisburg Pike, Middletown, PA 17057, pfs4@psu.edu
Dawn M. Russell, Smeal College of Business, The Pennsylvania State University, 412 Business Building, University Park, PA 16802 

ABSTRACT
The effects of ocean transit-time and transit-time reliability on overall door-to-door lead-time and total logistics cost are investigated.  Findings are reported for a major global trade lane and conditions applicable to a wide range of products and shippers.
INTRODUCTION
Studies of ocean carrier selection criteria provide evidence that shippers have little incentive to carefully consider carrier selection once minimum performance thresholds are met because shippers do not perceive significant differences among carriers on major trade routes [1, p. 280], [2], [3], [4].  By contrast, Saldanha et al. found significant differences in the mean and variance of transit time across carriers on each of several major (port-to-port) trade routes to and from North American [5].  However, if delays occur at other important links in global supply chains, such as ports and landside transportation, what is the value of ocean carrier selection?  This paper addresses that question and provides answers for a major trade lane and a wide range of commodities and individual ocean carriers.
METHODOLOGY
The setting focuses on a major trade lane from Asia to North America.  The itinerary assumes that a supplier sends marine containers filled with products manufactured in South Korea to the port of Pusan for transpacific movement by containership to the port of Los Angeles followed by rail carriage to a distribution centre in Chicago.  The door-to-door lead-time elements include landside transportation, drayage, origin and destination port handling, and ocean carriage. The research question is whether such performance differences matter in the presence of other drivers of door-to-door lead time and lead-time reliability, such as port congestion and inland transportation.
The research objective is to isolate the effects of carrier transit time performance and then investigate the impact of those effects on long-run average logistics costs.  The methodology to achieve this objective required three steps.  The first is to determine the probability density functions (pdf) that best represent the distribution of segment lead-times.  This task was accomplished by developing a pdf to match the statistical benchmarks shown for the non-ocean segments in Table I and also by fitting known statistical curves to each carrier’s transit time data for the ocean segment.  Histograms of the transit data were used in the absence of a good fit.
The second step is to develop door-to-door lead-time statistics for each carrier by using Monte Carlo simulation techniques to randomly generate an observation from each segment and then sum the results.  The same stream of randomly sampled transit time observations for the non-ocean segments was successively combined with each carrier’s independently sampled transit time.  This creates common conditions across non-ocean segments and thereby isolates the effects of carrier transit-time performance on door-to-door lead-time performance.
The third step is to calculate long-run expected total logistics costs (ETLC) for (1) each ocean carrier in selected scenarios, using well-established methods. The model parameters and scenarios are based on industry benchmarks. This preliminary study investigated 27 scenarios, which comprise low, most likely, and high levels of traffic flow, weight density, and value density.  The traffic-flow scenarios encompass both small and large companies. Together, the weight and value density scenarios determine $/TEU values for a wide range of products.
FINDINGS

The results for the total logistics costs analyses show that the gap between the highest and lowest total costs among the carriers ranges from $5,217 to $1,696,361 per year over 27 scenarios and represent potential savings in relation to the highest cost carrier of 0.48% to 5.17%.  The key driver for such savings is the dollar value per TEU, which is determined by the product density (tons per TEU) and product value ($ per ton), and the volume of traffic (TEU per year).
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