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Abstract

This research investigated the customer lifetime value (CLV) of a Taiwanese Liner shipping carrier. According to the concept of CLV, all shippers were divided into three groups by cluster analysis and labelled as high CLV group, medium CLV group and low CLV group. Research results confirmed the phenomenon in other industries that most of the profits are derived from a small group of customers. Therefore, business has to focus on its target market and allocate most marketing resources in this segment.
Introduction

A great deal of research has indicated that the cost of developing a new customer is five times than retaining an existing one. Therefore, companies must focus on the existing customers and find out the most profitable ones. In order to maximize profits, firms should make specific marketing strategies for customers with different life-time values.  Therefore Customer Lifetime Value Analysis (CLVA) is very important in marketing research and practice and has been applied in a verity of industries (Berger et al., 2003; Mulher, 1999; Niraj et al., 2001).  The idea of CLVA is that the contribution of a specific customer to the business organization is not his/her one-time transaction but his/her lifetime relationship.  Business organizations should allocate more resources on building long-time relationships with customers that have higher lifetime values.  Thus, the application of CLVA reinforces the concept of customer relationship management.
While a lot of CLVA applications can be found in the literature and in practice, it is limited in maritime transportation.   In this paper, we applied the idea of CLVA in a leading liner company based in Taiwan.  A data set with customer records in a time interval about one year was analyzed.  The results were then given back to the company for marketing purposes.
The paper is organized as the follows.  The following section introduces the CLV model we employed in this research. The third section details the used data set and discusses empirical results. The final section concludes this paper.
The Customer Lifetime Value Model
The model used in this research to calculate the CLV is based on Berger & Naser (1998), as in equation 1. In equation 1, Berger & Naser (1998) assumed that the contribution from each customer to the business is based on the transaction in the lifetime or research period.  The profit in each transaction is then discounted to the present value and labelled as “customer lifetime value.”
CLV = 
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where,
(t): the contribution (profit) of the customer in time period t,
r: the retention rate,
d: the discount rate, 
t: the transaction period, and
n: the total number of periods.
Empirical Studies
Data from one Taiwanese liner shipping carrier were used in this research. Specifically, the data set covered a period of one year (from July 2004 to June 2005) and included detailed shipping information of two shipping routes, namely Kaohsiung-Rotterdam and Kaohsiung-Hamburg. Each transaction consisted of a complete record with on board day, shipper, consignee, notify, B/L number, cargo description, gross weight, volume, marks/numbers, and freight details. Freight details contained information about bunker adjustment factor, currency adjustment factor, ocean freight, documentation fee, terminal handling charge (THC, origin/destination), special equipment surcharge, CFS receiving charge, Shoring charge in Taiwan, and international ship and port security charges.
The revenue obtained by the carrier is equivalent to items listed under freight details.  On the other hand, the cost incurred by the carrier includes fixed costs, operating costs, and marketing costs.  According to equation 1, CLV is equal to the discounted profits in each period.  In each period, the profit is defined as the difference between the revenue and those three types of costs. To calculate the CLV of each shipper, we made the following assumptions.

1. Since all cargo were shipped with similar vessels and the difference in trip length between Kaohsiung-Rotterdam route and Kaohsiung-Hamburg route is relatively small, we assume that the unit fixed costs incurred by the carrier to carry cargo from different shippers are the same.

2. Since the difference in THCs between Rotterdam and Hamburg is only 10%, it is also reasonable to assume that the unit operating costs to carry cargo from different shippers are the same.
3. It is difficult for carriers to release information regarding the marketing costs for each shipper.  In addition, for most of the carriers this information probably does not exist. Therefore, we did not include marketing costs in this research.

4. Based on information from liner shipping industry, a retention rate of 6% was used in the research. In addition, a period of six months was used.

Based on the previous three assumptions, all cargo included in the sample had the same unit costs. Therefore it is reasonable to only calculate the revenue from each shipper, if only relative contribution, i.e., relative CLV, is concerned.  Hence, we used the revenues obtained from each shipper during the study period to discount the associated lifetime value.
The distribution of CLV in our sample is listed in Table 1, which shows that about two thirds of the shippers are included in the group with the least CLV (less than 15,150).  Only about 10.8% of the shippers are within those groups with relatively high CLV (greater than 151,500).  This statistics confirms the famous 80/20 rule, which states that about 80% of total revenue derives from only 20% of all customers.  It also implies that there are some shippers with very high CLV, compared with other shippers with low CLV.  This observation suggests that a cluster is suitable to identify shippers with similar CLV.
Table 1   Distribution of customer lifetime value
	Customer lifetime value (US$)
	Number of shippers
	percentage

	less than 15,150a
	63
	67.7

	15,150~30,300
	10
	10.8

	30,301~90,900
	10
	10.8

	90,901~151,500
	0
	0.0

	151,501~212,100
	3
	3.2

	212101~303,000
	2
	2.2

	greater than 303,000
	5
	5.4

	total
	93
	100.0


a: One US dollar is equivalent to 33 New Taiwan dollar.

    Table 2 lists the results of cluster analysis, which identify three clusters, with the CLV of each shipper as the single criterion of cluster analysis. Based on the average CLV in each cluster, we labelled the first cluster as shippers with low CLV, the second as medium CLV, and the third as high CLV. Among the 93 shippers, only 3 are included in the high CLV cluster and 4 in the medium cluster. The remaining 86 shippers are in the cluster with low CLV.  Not surprisingly, the average CLV per shipper in the high CLV cluster is more than 46 times of the one in the low CLV cluster.
Table 2  Customer lifetime value by cluster
	cluster
	Number of shippers (%)
	Total CLV (US$) in each cluster (%)
	Average CLV per shipper

	1 (low CLV)
	86(92.47)
	1,253,724 (27.79)
	14,578

	2 (medium CLV)
	4(4.30)
	1,228,822 (27.24)
	307,206

	3 (high CLV)
	3(1.10)
	2,028,685 (44.97)
	676,228

	total
	93(100.00)
	4,511,231 (100.0)
	48,508


    According to Table 3, the number of shipments of both the low CLV cluster and the medium cluster is greater than the one of the high CLV cluster, while the high CLV cluster accounts for more weight and volume. This information was further confirmed by applying the approach of ANOVA (analysis of variance) as listed in Table 4. This implies that some fixed costs shared by unit shipment in the high CLV cluster is much less than in the other two clusters, though we assumed that they are the same. That is, the profit made from the high CLV cluster is greater than what shown in this research.
Table 3  Shipment detail by cluster 
	
	Low CLV cluster
	Medium CLV cluster
	High CLV cluster

	Number of shippers (%)
	86 (92.47)
	4 (4.30)
	3 (3.23)

	Number of shipments (%) 
	546 (42.07)
	437 (33.67)
	315 (24.26)

	Weight (Kg) (%)
	12,565,913 (28.68)
	6,907,788 (15.77)
	24,336,796 (55.55)

	Volume (cubit meter) (%)
	28,792.4 (24.06)
	36,625.5 (30.61)
	54,247.2 (45.33)


Table 4  Results of ANOVA
	
	Ave. of low CLV cluster
	Ave. of medium CLV cluster
	Ave. of high CLV cluster
	F test
	comparison

	Weight (Kg)
	146,115
	1,726,9467
	8,112,265
	76.9(.00)*
	High CLV cluster > medium CLV cluster > low CLV cluster

	Volume (Cubit meter)
	334.8
	9,156.4
	18,082.4
	959.1(.00)*
	High CLV cluster > medium CLV cluster > low CLV cluster

	Number of  shipments
	6.4
	109.3
	105.0
	95.7(.00)*
	Medium CLV cluster > low CLV cluster
High CLV cluster > low CLV cluster

	Revenue (US$)
	24,828
	522,734
	1,152,197
	515.6(.00)*
	High CLV cluster > medium CLV cluster > low CLV cluster


*: significant at the 0.01 level
Conclusion

The present research applied the concept of customer lifetime value in liner shipping industry. After conducting an empirical study on a Taiwanese liner carrier, the result confirmed the finding in other business that most of the customers have low lifetime values while only a few customers have high lifetime values. Based on the investigation, the research suggests that the carrier divide its customers into two market segments: the target market and the secondary market. The carrier is advised to focus on its target market that includes the clusters of high and medium lifetime values. With respect to the secondary group, the carrier is advised to apply Marcus’ (1998) “pick but be choosy” policy and allocate its limited marketing resources on some potential customers.
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