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Abstract
Facing the challenges of express courier services and Internet communications, postal service providers all over the world need radical improvements in the delivery performances. Variability in mail volumes across different regions and seasons, changing mail characteristics, and restrictive workforce policies make the task very complicated. Automation technologies for address recognition, sorting, and delivery point sequencing have been introduced to improve the service productivity, the result of which vary widely depending on the management policy. In this paper we examine the delivery productivity issues in Korea, Japan, USA, and Germany, and then explain how different management approaches result in different performances.

Introduction

In most countries postal service operations were traditionally government-owned monopoly business. Postal agencies have been responsible for unprofitable universal service provision. Providing home delivery in remote areas with little population has been one of major sources of financial loss in mail delivery business. As express courier service companies grow into high margin market segments such as express mail and small parcels, competitive pressure for improving productivity and service quality has increased enormously. Service quality dimensions in postal service are relatively simple and are closely related to the productivity issues. Traditionally, all the works through the postal service logistics were done by human labor, which constrained productivity improvements. Recent developments of automation technologies in mail processing have offered so many new opportunities and challenges to postal service organizations. In this paper we explain the challenges of postal service operations, compare the current responses of postal agencies, and suggest a new productivity management framework.

Issues in Postal Service Operations

A mail is delivered from a sender to a recipient through the following processes: 1) collection and stamp cancellation, 2) sorting and transportation to higher level offices, 3) sorting and exchange among highest level offices, 4) sorting and transportation to lower level offices, 5) delivery point sequencing, and 6) carrier route delivery and confirmation. The sub-processes 2) and 4) can be repeated if there is complex hierarchy among network of post offices. The repeated sorting steps are necessary because mails of the same destination should be combined at each transportation step. The repetitive manual handlings in traditional postal operations could be reduced and automated by simplifying the network of post offices and introducing new technologies. Issues and challenges in improving the mail delivery productivity are as follows.

1. ZIP code and address system. Zone improvement program code or postcode is now utilized in most postal agencies, but machine recognition is not perfect because of missing, bad handwriting, and imperfect OCR technology.  USPS is using 11-digit ZIP code in sorting and sequencing, exploiting the address scheme of a block (identifiable by ZIP+4 code). Japan recently changed their 5-digit ZIP code to 7-digit system, and using additional 2 digits from the street address. Korean postal agency is currently using 6-digit ZIP code representing a town or PO box, which will be changed to represent a carrier route. Korean address system is difficult to use in postal automation, because it is based on the irregular numbering of areas and houses in a town. Once the destination information of a mail is recognized, corresponding bar code is printed on the envelope and is used in subsequent automated sorting and sequencing. Increasing number of commercial mails and mailing services are great opportunity to increase the presorted mails. With bar-coding software and user guide information, large customers can sort their outgoing mails and print the barcode before going to post office. Most postal agencies offer discount rates for the presorted mails. Improving the coding system and machine recognition can improve delivery productivity enormously.

2. Automated handling. High labor intensity in postal operations, especially in mail sorting and delivery point sequencing (DPS), has been a major obstacle to the productivity improvement. Recently, major postal agencies are introducing machine sorting and automated DPS, which can simultaneously improve the productivity and quality of mail handling processes. When investing in automated mail handling, it is critical to ensure the sufficient mail volume to justify the capital spending. As the mail volumes differ widely across the regions, agencies sometimes have to reconfigure the mail handling processes at post offices. The Korean postal agency recently announced its plan to redesign the whole network of mail processing facilities to reduce the number of repetitive sorting steps at smaller post offices and secure the economies of scale at large mail processing centers.

3. Delivery and carrier productivity. The final step of the postal service operations is the mail delivery by carriers. Carrier delivery cannot be replaced by automation, so it is of critical concern of postal agencies to improve the productivity of mail carriers. Traditionally, a carrier’s job involves the collection, DPS, delivery, and record keeping for parcels and registered mails. In order to improve the carrier productivity, all the peripheral jobs except the actual delivery should be removed from the carriers’ job description, which is possible by advanced information technologies. What remains to affect the carrier productivity is the mail volume of a carrier route and the carrier’s skill and motivation. As noted above, mail volumes vary greatly across the regions, and the seasonal variations are also huge. Given this variability, it is necessary for delivery office management to change carrier routes from time to time to make the workloads of carriers even. Conventionally this has been done by work measurement study, but it is very difficult to accommodate the changing work conditions and varying mail volumes. Recent trends show the increase of commercial mails, which tend to be destined more to urban areas. The volume difference between urban and rural areas is growing in most countries, which makes the urban routes shorter and rural routes longer. In addition to this, the standard-setting approach gives diligent carriers little incentive to improve their productivities.

Productivity Improvement Approaches in Postal Service

Major postal agencies are trying to reengineer their postal service operations to become more competitive. The front-end of the service operations is collection and address recognition, the productivity of which can be improved by customer participation and demand management. The back-room operations are carried out on the network of mail processing centers and delivery offices. In order to best exploit the potential benefits of advanced automation technologies, it is imperative to redesign the network and to reduce the mail handling steps. Finally, the carrier productivity at delivery offices has to be improved while responding to the problems of workload variability and carrier motivation. The three areas of the productivity improvement are summarized as follows.

1. Front-end strategy: customer participation and demand management. Most postal agencies are using rate discount scheme to encourage more active customer participation in preparing machine-readable barcodes. The increasing share of commercial mails and diffusion of computer networking make this more effective option to increase the productivity. The less explored possibility lies in the peak-load pricing to reduce the demand variability. In Korea, traditional discount scheme for printed publications actually worsens the demand variability. As business customers are more sensitive to the price incentive, it would be very helpful to charge different rates to smooth the mail demands.

2. Networking strategy: functional specialization and reconfiguration. Maximal economy of scale and minimal handling error can be achieved by extreme centralization of mail processing resources. Hub and spoke system of Federal Express is one extreme example. FedEx is known to use only one hub facility to handle all the parcels it receives. The obvious trade-off is increasing transportation costs. Trying to balance the trade-off, most postal agencies are developing network of several (from 22 in Korea to 260 plants in the US) mail processing plants that can function as a small hub in the region. These kind of automated processing facilities require huge space and different management skills than ordinary post offices. Hence the new facilities are usually established in outskirt areas. The functional specialization approach is common to Korea, Germany, and US, but a notable exception is Japanese decentralized and multifunction approach. Big Japanese post offices are equipped with automated sorting machines, which can be integrated to the existing postal operations. They seem to pursue more responsiveness and flexibility than the scale economy.

3. Productivity measurement and delivery route strategy. A mail carrier’s workload and productivity are determined by the route assignment. Most countries have been using the industrial engineering approach by using elementary work standards. In Korea, this approach has not worked well, especially because the volume increase in city routes and the decrease in rural routes have been too fast. In order to provide the universal service, post offices in remote areas have to hire full time carriers without sufficient mail volumes. The route lengths and mail volumes are so widely different between urban and rural areas, and are changing so fast that the centralized approach could only result in extreme imbalance of workloads. Recently the Korean postal authority adopted a decentralized productivity management scheme based on data envelopment analysis (DEA). Bigger post offices in rural areas merge the delivery operations of small neighboring offices, and then take the responsibility of rearranging the routes and mail volumes. The headquarters can measure the relative productivity of regional delivery offices by DEA, and use appropriate incentive schemes to motivate the productivity improvements.
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