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ABSTRACT





Electronic Business (e-business) today plays a major role in the world economic growth. Recent estimates from Forester Research show that  that by 2003 the value of e-commerce of  U.S. and Europe will reach 3 trillion U.S. dollars. However, the management of  e-business system development projects has not been easy. Cost overruns, delayed schedule, poor quality web-sites, and security problems have been common  in e-business systems.





This paper presents a study of e-Business project management strategies at Intel Corp.  Since the deployment of the pilot project in July, 1998,  Intel’s e-business system was able to  accommodate one billion dollars worth of sales each month until the end of the year. The paper concludes with lessons learned and success factors. 











INTRODUCTION








The history of software development reveals a multitude of problems caused by poor, undisciplined and incomplete development practices.  Long development periods, resource mismanagement, cost overruns, high maintenance costs, failure to meet unrealistic user requirements, and poor quality software have been very common. 





Despite continuous improvements made during recent decades, today's software projects still are not properly managed.  As information technologies develop, new business models emerged, creating turmoil in the industry. Many organizations today are rushing into e-business in order to cut costs,  improve efficiency and create new competitive advantages. Success breeds imitation, and invites more entries to e-business.  There were many spectacular successes, but there were also many failures.  





In 1997 Intel started to study the feasibility of E-business as a new way of doing business. It formed the virtual worldwide e-business team and conducting a customer needs analysis. By July 1998, a pilot system was deployed. It basically was a self-service extranet named E-Business Program which focused on procurement and customer supports for its supply chain. Access to the site was restricted to Intel’s authorized business partners and customers.. By the end of 1998, the entire e-business system at Intel was completed on time, within schedule, and within budget.











E-COMMERCE SYSTEMS DEVELOPMENT





As information technologies developed, novel ways of business process redesign emerged. Organizations today frequently redesigned their business processes in ways that provide new competitive advantages.  Many companies today believe that E-business is the new business model that they cannot afford to ignore. Said Andy Grove, chairman of Intel in 1998: “Within five years, all companies will be Internet companies or they won’t be companies” (Intel, 2000).





There are basically six categories of e-Business: Business to Business (B2B),  Business to Consumer (B2C), Consumer to Business (C2B), Consumer to Consumer (C2C), Non-business, and Intra-business (Turban et al., 2000). All e-business transactions are done electronically by using computer and communication networks.





Applications of E-business are classified into 3 categories:





Electronic markets: Buying and selling goods and services using electric means


Inter-organizational systems: Facilitating inter- and intra-organization flow of information, communication, and collaboration. 


Customer service: Provide customer service, help, handling complaints, tracking orders, etc. (Senn 1996, Turban et al.).





The infrastructure of e-commerce can be built on the existing information technology. Kalakota and Whinston (1997) suggest that four infrastructures are necessary in implementing electronic commerce applications.





Common business service (i.e. security, authentication, electronic payment, and electronic catalogue, portals, etc.), 


Messaging and information distribution (i.e. EDI, e-mail, and HTTP etc.), 


Multimedia content and network publishing (i.e. WWW, HTML, XML, Java, CGI, etc.), 


Network information superhighway (i.e. Cable TV, Internet, Telephone, Wireless media,  etc.). 





Despite continuous improvements in software engineering made during recent decades, the history of software development reveals a multitude of problems caused by poor, undisciplined and incomplete development practices.  Long development periods, resource mismanagement, cost overruns, high maintenance costs, and poor quality software have been very common (Phan, et al., 1995). 





Numerous software engineering and project management studies suggested that the major challenge for any development project is effective management and control of development resources (Brooks, 1975, Phan, 1990).  New business models such as  supply chains, virtual organizations, outsourcing, and the use of off-the-shelf software have made controlling dependence on external resources e-business software  development more difficult.





As requirements and goals for e-business systems exceed the resource capacity of development projects, available resources become scarce. The typical software engineering problems of limited resources have long been identified by Brooks in his well-known book, The Mythical Man-month (Brooks, Ibid.), as "second system effect" and "ten pounds in a five�pound sack. 





Based on the resource dependence theory of  Pfeffer and Salancik (1969), Phan (1990) argued that limited resources cause projects to become interdependent with other organizational units as well as with the external environment for resources that they don't have. In e-business environment, the interdependence increases as the supply chains and the virtual corporation expands. As a consequence, project and environment make more demands on each other and develop internal and external strategies to minimize uncertainties arising from dependence on the environment for resources. These strategies include buffering, coordination contracting, merging and acquisition of other organization units.





When controlling external environment is costly or not possible, development projects may seek informal and semi�informal interdepartmental linkages to coordinate organizational units. Because E-Commerce systems requires significant investments in infrastructure and causes changes in the supply chains, the use of pilot systems and prototypes to launch e-business are common place (Turban et al., Ibid.)





External market environment also caused quality problems for e-business software. Given competitive market places in the software industry, software products that offer reliability are often edged out by products that offer more features. Worse still, the endless treadmills of  Internet software releases often caused  tight coupling among versions of software products. This phenomenon is called “version skew” in which product A depends on version X of product B but then when B get upgraded to the next version, product A fails (Lieberman and Fry, 2001.)





As Larry Constantine (2001) stated:





“Ironically, even as hardware has become increasingly reliable and dependable, software has become far less so. It has been years since I’ve had to deal with a disk crash, yet hardly a day passed without the operating software conspiring to crash one or more of the machine in my office…” 








Numerous studies have been conducted to study successes and failures of software development projects. Studies at the University of Arizona suggest the following project management guidelines (Phan, Vogel, and Nunamaker, 1988, 1995):





Feedback mechanisms from end-users must be provided.  





Good inventory of reusable code and designs help to reduce the development time.  





Project management techniques and quality control standards should be enforced via thorough reviews, inspections, and tests.  





Software versions must be well-managed to minimize impacts of design changes during development.  





Coordination and collaboration efforts are needed to control resources and to fulfill requirements.  





Favorable publicity and good customer support should be exploited to maintain the firm's competitive advantage.  





The project should optimize the work force mix and should allow shifting employees from one area to another.  


 





E-COMMERCE DEVELOPMENT PROJECT AT INTEL





Intel Corp., located in Santa Clara, California,  is the world’s largest producer of Integrated Circuits Chips in the world today with a total revenues for the year 2000 at $33.7 billions and a net profit of $10.5 billions (Business Week, 2001) .  Founded in 1968 to build semiconductor chips, Intel invented the microprocessor more than 25 years ago. Today, the company has evolved from a processor manufacturer into a supplier of network and server hardware, Internet hosting services, and other e-Business components. Its technological leadership ranges from microprocessor design to advanced manufacturing and packaging, and it maintains production and research facilities around the world.





Most of Intel business is in the PC market.  This business was under intense competition from other chip makers such as Advanced Micro Devices (AMD), Cyrix, Texas Instruments, Motorola, and IBM. In the past Intel customized its catalogs and sent them to its potential customers along with product availability information. Until summer 1998, this process is done entirely on paper. However, when large customers such as Dell Computers and Cisco Systems started to use the Web to do their business in 1996, they pressured Intel to develop its own e-business systems..








I. Defining Goals And Customer Requirements





In order to establish the solid project goals and objectives for Intel e-business customer requirements and market opportunities were studied carefully. In 1997, Intel began building its virtual worldwide e-business team and conducting a customer needs analysis. As the project moved forward, it became clear that the group closest to the customer should drive the project. As a result, Intel's Sales & Marketing was assigned to lead the development. The project began with a systems requirements study  which included customer surveys, interviews, and literature searches. These requirements were grouped and translated into project requirements which then were ranked by their relative importance and the required resources to develop key requirements were estimated. 





Intel's early mission was to design and deploy a simple e�business solution that worked with existing business processes rather than a solution that required widespread change. The intent was to use the Internet to expand existing business, market current products and exploit current sales channels Because Intel is a global company, over 50% of its revenues and many customers coming from outside of the U.S., its e�business system was aimed to function worldwide. 





The benefits of e-business for Intel was too great to be ignored. With over $25 billion annual sales in 1998 and a world wide network of business partners, resellers, and original equipment manufacturers (OEM), Intel needed to improve its efficiency by automating its business to business  (B2B) processes. Current traditional order processes at Intel was too slow and thus a Web-based order management system was needed. The project was initiated by the CEO at Intel.





II. Project Resource And Environment Control Strategies


 


As has been mentioned, fulfilling e-business requirements with limited resources was a "ten pounds in a five pound sack" effort.  With the mandate to install e-business system from the top, Intel  allowed its development groups to control resources and to employ various resource control strategies such as reorganization, innovative human resources management, coordination, merging and spreading of workload, and contraction in managing the resource interdependence.





The roles and responsibilities of participants of initial e-business development teams at Intel were defined below:





A planning team which consisted of customer, technical and logistical perspectives was created to define the scope and objective of the project.





Business analysts were brought in during the early stages to help define the business workflow and assess how information is given to customers.





Sales and marketing staff were trained to understand how best to work with customers in the new e-business environment.





Intel's planning and  logistics group was also included on the planning team to help the IT department build a solution that integrated with existing business systems.





The Information Technology (IT) department was positioned as an "enabler" of business.  It’s role was to integrate e-business technologies and build the system.








Avoiding Common Software Engineering Traps for Failures





Because there were very little knowledge and experience in the development of large scale B2B E-commerce systems available,  Intel took extra caution in the development of its B2B system. It avoided many common causes of  development failure such as poor communications and  “over-design” systems (Brooks, Ibid.). Rather than attempt to build the entire business infrastructure from ground zero, Intel started to build a simple extranet system to serve its customers, including OEMs and distributors.  “We picked one thing we could build very quickly and deploy to our customers”, said Sandra Morris, VP of Marketing Group at Intel.  Intel also took extra steps to maintain continuous communications with its customers, suppliers, and users. 








E-Business Systems Architecture 





In order to simplify the e-business system maintenance and supports, Intel decided to standardize the e-business architecture to one hardware vendor, one operating system, and minimized the number of database and application vendors. The infrastructure was designed to be  flexible and scaleable to help manage the cost of ownership as the system grows.





Servers. Intel's initial e-business system infrastructure was built around three main clusters of Internet servers: web-servers, database servers, and data analysis servers. Standardizing on one hardware vendor simplifies maintenance costs, makes growth easier, and allows Intel to interchange components as necessary without compatibility issues.





OS and Databases. Intel's e-business system is standardized on one operating system. In the database area, Intel has limited it to two vendors. 





Application Development. Intel provides a number of applications that serve specific needs and has made a great effort to use off the shelf applications. 








E-Business Pilot System Delivery





Similar to the development of other major e-business systems, Intel started its e-business with a pilot system This initial e-business pilot system was a one-stop, 240 shopping sites for customers throughout the world. Personalized data and applications are tailored to users needs to provide an individualized experience. The focus was on building the e-business infrastructure for future Intel's mainstream worldwide business. The full e-business system was later developed and deployed based on this pilot system through many iterative development processes. 








Deployment Problems and Challenges:





For transaction security, Intel sites let customers place and track orders using standard Web browsers with Secure Socket Layer (SSL) encryption. However, the 128-bit encrypted standard posed problems for customers in many countries because the 128 bit technology was banned from export by U.S. law. To enable a strong encryption technology world wide, Intel encouraged its customers to acquire third party 128-bit encryption application that was developed out side of the U.S.





To increase network throughput, data compressions were used. However, the encrypted file  transfers using SSL are very sensitive to packet loss: when packet loss rate exceeds 15%, the download times for encrypted pages skyrocket. Therefore, reduction of  the packet loss became critical for Intel project success. Intel also found that most of the transmission problems for customers were located  in the connections between customer sites to Central offices of the telephone companies. The solutions are to reduce the number of elements that needs to be transferred through the network and to upgrade the communications bandwidth. This can be done by redesign the web pages to store reusable artifacts such as graphics, menus,  and icons, locally at customer sites so that only compressed data will be transferred through  the net. Intel also urged its customers to upgrade its network connections to ISP servers with high bandwidth pipes and high speed network and routers.








Quality Assurance:





During development, code  were frequently inspected and tested. Intel development groups anticipated frequent changes in both internal and external design  and processes. Its development process was an iterative process that relies on a continuous improvement. Customers played a major role in quality control via the on-line feedback. During the development cycle, development teams continued to put beta versions with  new features out for customers to use, then upgraded its e-business system based on the feedback. 





For a company that market products directly to customers worldwide like Intel, connectivity was a real challenge especially in parts of Europe and Asia. Intel frequently tested its connections with customers to keep up with rapid increases in sales volumes and communications throughputs. It constantly helped its international customers to bring their connections up to the acceptable standards.





Results:





On July 1, 1998, Intel officially began taking orders from OEM and distribution customers using a new series of personalized Web sites. The new e-business system enabled approximately 200 of Intel's customers in almost thirty countries to place orders for Intel products, check product availability and inventory status, receive marketing and sales information, and obtain customer support-all in real time, 24 hours a day, 7 days a week. Major successes at Intel e-business deployment are cited below:





The Pilot system was deployed on time.





Intel moved $1 Billion dollars in revenue to its online e-business system in the first 15 days, surpassing the company's initial launch goal of moving $1 Billion in the first 3 months.





The company quickly ramped to $1 Billion of online orders per month in 1998.





Customer rate Intel's e-business site at 94% for Overall Value.





The entire Intel e-business system was fully functional in 1999, within schedule and budget.








Lessons Learned and Success Factors





Despite thorough planning by Intel's worldwide team, the most significant payoff from deploying the e-business solution was how much the company learned. Key success factors are:





Well-defined goals and objectives that were driven by market needs. Management was clear and explicit with respect to defining  project problems and opportunities and environmental interface as well as goals and objectives. Intel stayed clear from the goals to  become  the  largest e-commerce company. Instead of becoming a “dotcom” bubble, Intel’s goal was to serve its existing market with e-commerce technology.





Customer focus. The first and most important key learning is to focus on the customer. Design the system around what customers say they want in an e-business system. Clearly define the problem, build the system, then visit customer sites worldwide to see how it worked. Choose the best value-add place to start and then begin to build the system. Be prepared to learn as system progressed.. Web content must be accurate, current, and appropriate for each individual customer. Using the two-way communication capabilities of the Web, deliver personalized information to individuals throughout the customer organization based of job function. Continue to work closely with sales forces to ensure that customers are getting what they need and are coming back to the site.





Involvement from top management. One of the key factors for Intel’s e-business project success is the support from Andy Grove, Intel’s CEO. Top management involvement made it easier for project managers to acquire resources and deploy e-business system on time.  This also facilitated negotiation for resources and headed off delays induced by bureaucracy and lack of inter�departmental cooperation.





Emphasis on environment and resource dependence control. Limited resources requires project to rely heavily on internal and external linkage, coordination, merging and contractions to manage and control resource dependence. The use of simple architecture, single vendor for operating software and data base, steering committees, advisory boards and joint staffs helped coordinate resources with other projects and the organization's environment.





Worldwide customer training. Develop online training to offset support calls. Consider the human factors engineering across all geographies. Do not assume that all customers have  proper training in using the Internet. Some customers may need basic training on how to use the web, including the basics.





Robust Architecture. A robust system will allow e-business to move ahead quickly. By separating front-end functionality of the web site from the back office systems, applications can be developed for customers with frequent updates without being affected by enterprise type-applications that are commonly tied to longer release cycles.





Best Security Protection: Protect e-business systems with the best security scheme available. Because E-business systems use many new technologies and components that are not thoroughly tested, they are vulnerable to unauthorized accesses and hackers. When a Web site is forced to shut down because of security reasons, the company not only loses sales and services but also loses trust from customers and partners.








CONCLUSIONS








With the rapid advance in E-commerce technology, it is utmost important that companies must redesign its business processes and move into e-business. Despites numerous challenges, this study provides some general strategies to develop e-business systems in many companies.





As exemplified by the success at this project, the strategies and success factors discussed in this paper can serve as a menu for project managers to choose in order to develop and improve their e-business project management.
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