Building an ERP system for Global Logistics Management--A Case Study of A Computer Manufacturing Company
Huei-Huang Chen, Yu-Chung Hung*, Shi-Ming Huang**, Shing-han Li*

   Chief Information Officer of Tatung Inc., Taiwan

*Department of Information Management, Tatung University, Taiwan

*Department of Information Management, Chung-chen University, Taiwan

e-mail: hung6599@mis.ttu.edu.tw
ABSTRACT

Advances in information and transportation technologies have dramatically changed the business processes, operations and management, and have made the era of global market competition a huge leap.  For remaining competitive in the global market, businesses introduce an ERP system to construct their networks of global logistics.  However, it is not easy to build an ERP system.  Before the start-up, organizations have to review their business process, cultivate cross-culture human resource, increase the channel of capital, construct networks infrastructure, and establish a digital environment for the necessary adjustments. This paper explores the possible changes and amendments caused by building up an ERP system and the global logistics management from literature review.  It also tries to induct the whole procedure of introducing an ERP system steps by steps.  Finally, this paper conducts an empirical study on a multi-national computer-manufacturing company.  The results of this empirical study support some findings in the previous research.
Introduction

The ever-changing information technology has advanced the arrival of global market competition.  Today, corporations can on longer limit their vista on local market needs.  This is because, not withstanding if a corporation has other business establishments overseas or undertaking international transactions, the commodities or products manufactured, sold by a corporation can very well appear throughout the world.  Meanwhile, goods produced by other nations are also distributed in the local market to such extend that might even pose threat to the local companies.  In response to the impact of global market competition, a new business operation format - Global Logistics Management thus ensued.  [2] [15] [12]

The term global logistics management pertains to the overall management system of a corporation's undertaking of worldwide market distribution, product design, customer satisfaction, production, procurement, logistics, suppliers and inventory.  What such a global logistics management system aims to address and accomplish covers real-time reflection of market changes, determent of business and inventory risks, reduction of distributor cost, mitigation of supply chain and increase of market reaction agility.

Two concepts are critical to have a global logistics management equipped with complete strategy brain and in meeting with the current environment:  firstly, supply chain management is no longer directed at the relations with local suppliers, but of global supply chain management [13].  The focus stresses how to systematically consider commanding the information within the entire supply chain.  This then leads to the second concept of [Just-in-Time] from orders, material purchase, and manufacture to delivery. [14].

Consequently, some major European, American computer companies are requesting their suppliers to set up assembly facilities in potential markets globally for efficient production, supply and distribution,  This production and distribution collaboration model is what is known as Configuration-To-Order (CTO) or Build-To-Order (BTO).  This model saves on time and cost required for international shipping, and transfers the inventory costs and risks to suppliers.  At the same time, it strengthens the speed and flexibility of reflecting market changes and requirements. [16] [17]

Naturally, for a multi-national corporation to attain the aforementioned results by building sound global logistics management system, related adjustments and accommodations must be made in the following management aspects:

· Completely digitalized operating environment:  sending electronic documents via Internet and Intranet is definitely the trend.  Moreover, in fully digitalized environment, a corporation is able to carry out real-time information exchange and collection with its upper and lower stream suppliers.  Namely, it will be able to facilitate the electronic supply chain system of B-To-B electronic commerce.  Therefore, through comprehensive transmission and use of electronic information, the fully digital environment between the buyers of construction industry and suppliers would be the very key to the efficacious operation of global logistics management in the future.

· Computer network with comprehensive hardware:  Computer network with comprehensive hardware is the foundation of global logistics management.  Such network provides the management and policy makers with sufficient information.
· Standard Operational Procedure (SOP):  Standard operational procedure is the core of global logistics management.  Under uniform standards, technical documents and production/distribution information can be exchanged amongst the various bases worldwide.
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Re-engineering of corporate operational procedure:  To achieve paper-free computer network environment, the procedure flow as shown in the chart below is essential, and therefore due evaluation and adjustment should be made.
· Internal management professionals: Recruiting or cultivating international management professionals is imperative to implementing global logistics management.  It is only when management professionals well acquainted with the other nations' local workers, laws, customs, tax and tariff, finance and accounting, the customs of the locality, cultural differences are staffed can a company generate management profit while creating its overseas revenues.
· Finance capability:  Under the model of global logistics management, a company will have increased bases and inventory, making it critical to strengthen the aspect of financial control.
· Information integration:  For a multi-national corporation, if the information system is centered at its mother country's headquarters, the other bases distributed throughout the world often waste much time waiting for the headquarters' MIS department to send out information, which in turn reduces the real-time response reaction of these outfits.  As a result, many multi-national corporations build their global logistics management via dispersed type database format.  Nonetheless, if the dispersed databases were not properly integrated, communication barriers would invariably occur, resulting in data transmission severance or delay, preventing the corporation from exploring its overall competitiveness.  Therefore, integrated information system is the essential infrastructure to building global logistics management system.

In overview of the aforesaid adjustment and accommodation, the object is to utilize information technology for the integration and optimal application of corporate resources.  Namely, it is to build ERP as the backbone for implementation of global logistics management system.
Study of the Definition of ERP System & Introduction Methodology

ERP is to sort out, delineate a corporation's available resources, and integrate according to the organization’s needs in planning a most effective application method as the blueprint for supporting the organization’s operation.  The key role of it lies with information technology. The entire organization’s procedure flow is linked up by using an integrated information system, and through such a system structure, enable the various corporate resources to be transparent, real-time.  And in the end, optimize the organization’s application of resources. [18]

The facilitation of ERP involves a corporation's entire information flow; comprehensive integration of such flow is far more complicated than the past implementation of automation.  Although many corporations are aware of the importance of ERP, yet literature concerning introducing ERP is scarce, and mostly of the methodologies published by ERP software consulting firms.  Among the theories on introducing ERP, the better known ones include the ASAP (Accelerated SAP) by SAP Co., the six-phase theory by J. D. Edward Co. and the AIM (Application Implementation Methodology by Oracle Co. [1] [3] [4] [5] [8].

With ASAP as proposed by SAP, the roadmap for introducing ERP is divided into the following five stages [11]:

(1)
Project Preparation: The main activities of this stage include initial project planning, planning of technical requirements, the envelopment and startup of project procedures as well as the regulating of quality audit and evaluation system.

(2)
Business Blueprint: The main activities of this stage include project management, project team ensemble and training, development of system environment as well as re-evaluate and adjust the corporation's organization structure and business flow.

(3)
Realization: The main activities of this stage include establishment of configuration, design of interface and operating environment, production of integrated report function and testing, development of end-user operating manual and training materials, and system management.

(4)
Final Preparation: The main activities of this stage include end-user training, re-confirmation of project details, parallel testing of the system and data conversion.

(5)
Go Live & Support: The main activities comprise system operation, maintenance and trouble-shooting.

On the other hand, Oracle's AIM offers introduction through six stages [6] [7] [9]:

(1)
Definition: The main activities of this stage include defining a corporation's needs and setting of project target.

(2)
Operations Analysis: The main activities of this stage include project team ensemble and training as well as the evaluation and adjustment of corporate organization structure and flow.

(3)
Solution Design: The main activities comprise building of operation model, integration of technologies and operations as well as evaluation and training of solutions.

(4)
Build: The main activities consist of building the physical system structure, and undertaking parallel testing.

(5)
Transition: The main activities of this stage include comprehensive testing before going live, educational training of end-users, develop end-user operating manuals and training materials, data conversion and formal setup of operating environment.

(6)
Production: The main activities are observation of on-line status, trouble-shooting Q&A, system maintenance and future planning.
The six stages proposed by J. D. Edward are as follows:

(1)Define(2)Train(3)Model(4)Configure(5)Go Live(6)Refine

As the six-stage theory is similar to the other two, the activities concerned are not further described.  The three methodologies are summaries in Table 1 below.
Table 1  Comparison of 3 ERP Introduction Methodologies

	Method.
	ASAP
	AIM
	6-Phase Theory

	Step 1
	Project Preparation
	Definition
	Define

	Step 2
	Business Blueprint
	Operations Analysis
	Train

	Step 3
	Realization
	Solution Design
	Model

	Step 4
	Final Preparation
	Build
	Configure

	Step 5
	Go Live & Support
	Transition
	Go Live

	Step 6
	
	Production
	Refine


Despite the methodologies proposed, the introduction of ERP differs according to business scale, industry complexity and the time required also varies, ranging from nine months to two, three years.  The most important issue lies with the full commitment of the entire project team.  At the very beginning some corporations may feel extremely painful to pull the staff out of their routine; in time, however, they would realize that success depends on it.

Moreover, the mid, high-level managerial levels play rather critical roles in the overall building plan, particularly for the final preparation stage.  The high level executive's close watch dictates the success and failure of the system facilitation, and often serves as the source of power for the Finalization.
T Company's steps for introducing ERP and building ERP system

T Company initiated with the production of household appliances including electrical fans, cookers, refrigerators and air conditioners.  In recent years, the operation has converted to become an information vendor of computer assembly.  Currently, the production value of information products accounts for 70% of T Company's revenues.  To meet with major European and American information companies' OEM, ODM needs, T Company took aggressive actions in building its global logistics management system, and done the company credit in the capacity of global logistics management.  Through the advantage of having fifteen subsidiaries distributed worldwide, T Company began its building of global logistics management; the system structure is as shown in Chart 2.

T Company started by assessing needs, and carried out in two phases.

Phase I:  Present requirement estimate regularly on the various standard materials, components produced, supplied by the upper stream suppliers, allowing the suppliers' production lines to be stabilized and just-in-time for meeting with T Company's needs.
Through diverse information exchange with customers and upper stream component suppliers, after having gained sufficient grasp of the supply and demand and suppliers' status, T Company begins to predict mass production requirements which keep update of suppliers' delivery capacity and status as well as satisfies customers' OEM, ODM needs.  The information exchange T Company has with customers and suppliers include production estimate, order and shipment as well as daily factory production information.
The so-called production estimate data is distinguished into two categories:  the first one is the estimated quantities of computer component requirements customers presented to T Company; the second is T Company's estimate of materials and components to suppliers based on the customer estimate.
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On one hand T Company exchanges forecast related information with the customers, and on the other hand requests the upper stream suppliers to avail material, component supply information.  In other words, after receiving customer order information, T Company directly simulates production arrangement to derive the various materials and components' BOM.  T Company then feeds the BOM data back to the suppliers to ensure that their capability of meeting with the supply quantity and schedule.

The second type of information exchanged with customers concerns large order shipments.  When major companies place orders with T Company's headquarters, the order data will also be sent to the local production facility in rendering real-time delivery service to the customers.

In terms of daily factory production type information, including production machine model, number of machines and delivery schedule, etc.  Such information concerns daily production plans or changes and are circulated between T Company/supplier, T Company/customers.

For unimpeded exchange flow of essential data, EDI should be properly utilized.  T Company first checked with customers about the sort of data to be exchanged, and the protocol for EDI.  Once mutually concurred, another month was spent on testing to ensure that both parts are able to receive readable data.

Phase II:  After the first phase's building work, T Company was able to carry out assembly according to customers' requirement estimate, and enabled stable production volume.  However, the drawback had to keep stock for about one week.  Therefore, T Company advanced towards the second phase of building global logistics management system for enhancing the flexibility and speed in the assembly, post-delivery logistics aspects to serve as the core for the building.  To meet with the market's rapid changes and cost reduction trend, T Company joined in the line of BTO.  The delivery format adopted was to deliver goods within 2 days from order placement to the assigned location.  Before BTO, T Company always built the factory first, and ensured the projected requirements and production plans.  Chart 3 features the BTO and CTO procedure flow of T Company.
With the enormous scale of T Company, the plan of developing global logistics management was also questioned by the employees.  Given that the system will change their work habits practiced over the years, many questions naturally arose.  Thus, T Company assembled a re-engineering team with its information personnel responsible for the re-engineering undertaking to catch up with the global trend of CTO or BTO.
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With the choice of ERP system, T Company opted for J. D. Edwards by gradually replacing the old MIS systems, and also solved the Y2K problem the original system had.  It was truly an example of killing two birds with one stone.

 J. D. Edwards is a commerce system of colossal scale, generally employed in production sector, distribution industry, construction industry and human resources houses.  Special functions are availed to cater to specific industry needs.  Most companies require accounting system, which is included in  J. D. Edwards’s system.

This commerce system includes more than 70 sub-systems.  At the beginning, a company would have to set its own system and build database.  The core database of the  J. D. Edwards system is something known as Address Book.  The system is nearly entirely built on the Address Book (Refer to Chart 4); all sub-systems inside rely on this Address Book to index records.  Moreover, this electronic commerce system has the critical feature of fast data transmission.  The development of modern networking has enabled information circulation between companies to be increasingly convenient.  With  J. D. Edwards’s system, all forms and documents are transmitted via e-mail format.  All  J. D. Edwards' document formats go through the conversion process of EDI standard structure, allow both parts of trading partners to have consistent document standards.

For T Company, in introducing J. D. Edwards' ERP system, other than having to make the aforementioned related corporate procedure flow, the J. D. Edwards methodology was also taken into account.  The bases in the Netherlands, the USA and Mexico were selected to test the system.  The buildings in the Netherlands and the USA were successfully completed in six months to one year's time.  At present, they are being further incorporated with another Shop Flow Information System for the internal data to circulate without barriers.  Meanwhile the system introduction for the subsidiary in Mexico is underway.  The headquarters in Taiwan and the bases in other nations will also be facilitated with J. D. Edwards' ERP system in completing T Company's backbone building and layout of global logistics management system.
Conclusions
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Modern businesses can no longer afford to be outside the international arena.  In wrangling with competitors from all over the world, efficiency, service quality and cost control become the determining factors.  In early years, the success of many Taiwan's businesses was derived from the entrepreneurs' wits and endeavor.  An individual's wits and wisdom are certainly not enough for a multi-national company of over three thousand employees!  A corporation relies on a comprehensively integrated system to have real-time and precise control of the production rates, delivery status and asset circulation update of its various manufacture facilities so as to gratify customer needs in the most expeditious manner.  Presently, most major technology manufacturers are desirous of building an efficacious global logistics management.  The building of ERP and constructing of electronic supply chain management environment serve as the foundation for global logistics management.
In the rapid changing high-tech industry, T Company has taken a solid, step stride in building its global logistics management which has endowed an old brand originated in traditional electronic industry with new business outfits and vitality.
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Figure1. The Process of Global Logistics Management for A Computer Manufacturer
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Figure 2. The global logistics management system structure of T Company
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Figure 3. T Company's CTO & BTO Procedure Flow





�


Figure 4. The System Structure of J.D.Edwards
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