Chapter 7
Integration

Ford Motor Company


To address its Supply Chain needs, Ford Motor Company purchased a minority stake in Executive Manufacturing Technologies Inc.  This was to enable Ford to better see and analyze what was happening on the shop floor in terms of the development of supply chain management strategies
.  Ford had a successful enterprise resource planning (ERP) system and supply chain management solution already in place.  However, it was still not able to evaluate critical data from the shop floor.  EMT's Visual Plant software enabled Ford to track plant floor production in real-time over a web browser. The technology, known as enterprise manufacturing intelligence, is dedicated to executing production schedules. It identifies sources of production constraints and down time.  Ford adopted Visual Plant to address this critical data need and save money through an increase in production efficiency.

In 1996, Alex Trotman, President, CEO, and Chairman of the Board of Ford Motor Company hosted a Ford family meeting. Trotman has hosted the Ford family every year since his appointment to CEO in 1993. Approximately twenty Fords gathered to tour the facilities, drive new models on the test track, lunch with the board of directors, and drill Trotman on everything from sales in Latin America, productive capacity, and environmental issues to—important to the Fords—dividends. 

The Ford family received roughly $88 million in dividends in 1995. Trotman knows the value of keeping on the good side of the Ford family. Although the company is publicly held, the family exerts significant influence on it. They are also protective of their investment. One outside director said, “With all this cash, if it weren’t for the family, I’d take over this company.”
 After former chairman and CEO Donald Petersen rubbed the family the wrong way, he retired prematurely. Trotman, however, hopes to retain the Ford family support. He needs it now more than ever as he attempts to “win the world over” all over again
.

Casestc \l1 "Cases: Automobile Industry

The automobile manufacturing industry is an increasingly competitive industry with respect to a number of factors. Automobile companies compete on quality, price, development, appearance, size, special options, safety and financing terms.

Three types of automobile manufacturers dominate the industry: 

1) Original equipment manufacturers (OEMs)—Supply such inputs as windshields, seats and brake systems directly to another stage in the assembly process.

2) After-market/replacement parts—Manufacture parts such as brake pads and batteries, supplied to assemblers and to the replacement market. 

3) Capital goods—Provide manufacturing and assembly-line equipment to the assemblers.

Financial Analysis

In the past few years, the automobile industry has benefited from certain factors. The first is the improved economic conditions in the United States. The second, a result mostly of favorable exchange rates, is a cost advantage in comparison to vehicles manufactured in Japan (or those vehicles containing significant amounts of parts manufactured in Japan). 

Automakers and suppliers are also affected by the season. Operating results vary primarily because of the variability in types and numbers of vehicles sold in different seasons. In addition, results are affected by new product launches, sales incentives, and costs of materials and production changes.

Manufacturers have also benefited from the increased demand for trucks and sport utility vehicles (SUVs). The high-end models of these vehicles have substantially higher profit margins than basic cars. Sometimes as much as $10,000 profit for an SUV versus $500 for a car.

Stock / Investment Outlook

U.S. automobile manufacturers continue to struggle to come out on top in terms of quality and market share. In 1994 and 1995, operating revenues increased while net income decreased, lowering returns on investment.

Stock prices vary greatly in the auto industry. Stocks linked directly to the automotive industry fell out of favor in the late 1990s. The industry and stock prices tend to be highly dependent on the overall economy. The relatively lower prices in the late 1990s were an important factor in the worldwide industry consolidations.

Potential / Prospective for Growth

In the recent past, quality has become the main focus point in the domestic auto industry, and vast improvements have been made. Nonetheless, the perception persists that U.S. automobiles do not have the same high standard as certain foreign manufacturers. 

Several trends in automotive manufacturing are setting the stage for future growth. As the industry responds to demands for safer vehicles and environmentally safe vehicles, emerging innovations are flourishing. A Dataquest report suggests three main sectors for growth:

1) Advanced driver information and communication systems. Examples include keyless entry, navigation systems and near obstacle recognition. Such products will enhance the driver’s awareness of his or her own personal safety as well as the safety of road conditions through power steering, electronic brakes and collision avoidance. 

2) Powertrain electronics. Examples include active suspension
.

3) Body control electronics. This includes, for instance, “black boxes” for autos and security systems
. 

The next generation of smart cars will enable its passengers to automatically keep pace with the vehicle in front and signal emergency services to an exact location of an accident without driver action.

Moving past the year 2000, production capacity will likely continue to exceed demand. Europe has become the primary battleground for car manufacturers, with unified Germany now the biggest single market. Eastern Europe and South America offer limited growth as well as high risk during the late 1990s but will become significant markets in the years 2000 to 2010. China, India, and the Asian countries represent the greatest opportunities and challenges to Japanese, U.S., and European manufacturers. 

Competitive Structure

Automobile manufacturing remains a highly competitive industry ranging from the big three automakers to a variety of suppliers. In addition, a number of foreign automotive companies are investing in North America. U.S. automakers are also taking advantage of new management tools and techniques. 

One such trend is the just-in-time (JIT) manufacturing system, which essentially shifts inventory costs from the automakers down to the suppliers. Automakers are also using the system to reduce the number of suppliers. American automakers traditionally utilized thousands of different suppliers in short-term contract relationships, basing them on cost. Today, by implementing JIT, manufacturers reduce the number of suppliers by establishing long-term relationships with fewer suppliers. 

Most European car manufacturers have significant positions only within Europe. U.S. companies tend to have major shares domestically and in Europe, while only two major Japanese companies can claim to be truly global. Although the industry is concentrating, no single company is close to dominating the market and in fact seven companies have between 10 percent and 15 percent. A variety of alliances and joint ventures have been utilized as a means of growth
. 

Consolidation will dramatically alter the profile of the entire industry over the next 10 to 15 years. Ford is trying to move further up market with the acquisition of the Aston Martin, Jaguar, and Volvo brands. Facing tough Japanese competition in the U.S. market, Ford is set to challenge General Motors for second place in Europe with the purchase of 51 percent of Mazda
. 

Consolidation in supplier relationships will also dramatically alter the profile of the industry over the next 10 to 15 years. Ford had 2,300 direct suppliers in 1995 and expects to reduce this figure to 1,150 by the year 2000. Chrysler intends to reduce its direct suppliers from 2,000 to 1,500 over the same period. BMW recently announced its intention to reduce from its current figure of 1,400 line suppliers to just 200. 

Role of Research and Development

Research and development in the domestic automobile manufacturing industry never ceases. Automakers and suppliers continuously strive to improve their products to remain ahead of competition in the United States and in other countries. 

Ford has a lofty goal: the global standardization of environmental systems and processes at all Ford facilities worldwide. Ford is standardizing its operational procedures while still striving for consistency and continuous improvement in their facilities. This program is called Ford 2000.

Automobile pollution is a worldwide problem. Automobiles currently have 80 percent of the global personal transport market and 55 percent of goods transportation. Their effect on the environment is large. Noise and solid waste also contribute to environmental deterioration. According to the study done by Harvard University, more than 500 kg of every car produced ends up in landfill sites, accounting for 4 percent of total rubbish weight. 

Recycling is another way to deal with the pollution problems that cars pose. About 75 percent of current cars are steel and therefore are easily recyclable. The remaining 25 percent consist of plastic, glass, and rubber. Legislation will force reductions of the latter to 15 percent by 2002 and to 5 percent in the longer term. Alternatives to plastics include resin-bonded flax, which can be used as agricultural fertilizer when the car is eventually recycled. Green networks are being built to collect batteries, catalytic converters, and bumpers and recycle them directly in the production of new vehicles.

Reducing fuel consumption is a major research area. Engines are being developed with reduced friction, more efficient combustion and better ignition. Diesel cars are an alternative; work also continues on small electric cars. Engines capable of using renewable fuels such as Soya oil have been in existence since the 1970s. These renewable fuels will not become cost effective, however, unless there is a large change in oil prices or in the presence of government incentives.

Weight reduction is another area of research. In the future, car bodies may be composed of lighter, high-strength steels, alloys, polymers, and composites.

Technological Investment and Analysis

Motoman, Inc., Fanuc Robotics, and other robot manufacturing companies have been making sales to automobile manufacturers. Robots are capable of completing jobs humans have difficulty with or find tedious and boring and often make fewer errors
. They are usually operated from familiar Windows-based PCs. 

In order to speed up the design cycle, the big three U.S. automakers bring their electronics suppliers into the design cycle at much earlier junctures than in the past. According to Alex Popovic, automotive marketing manager at National Semiconductor Corp., “The sooner we [suppliers] get involved, the more cost-effective and better-performing system the customer gets.”
 Early supplier involvement has another advantage in the automotive market. In advance, the system people can design diagnostic techniques that will help reduce the automaker’s future warranty costs. Alex Popovic states, “We try to eliminate problems in silicon and increase the accuracy of the diagnosis of problems.”
 

Most of the 1.1 million employees working for Chrysler, Ford, and General Motors are expected to eventually use Web applications. The big three automakers are proving that intranets and extranets can open communications in the supply chain, improve international communications, and save money on support. The automakers are also looking to networking as a way to lower costs and improve profit margins. The big three are already among the leaders in providing Web access to their employees. 

Members of the Automotive Industry Action Group trade association are working to help GM, Ford, and Chrysler overcome Year 2000 problems and problems at parts makers that threaten to disrupt the supply chain. A Year 2000 problem at even a small company could cripple a giant automaker because most companies tightly manage their business partners and use JIT inventory. These efforts are important because most of the automobile industry is running on old legacy computer systems and applications
. 

Recommendation for the Future

Although the automotive industry has had its ups and downs in the recent past, automakers and suppliers must continuously improve their processes in order to survive in today’s market. This means taking advantage of the latest technology to cut costs. 

Quality control must also be a major goal of U.S. automobile manufacturers. This increasingly means giving customer service long after the completion of the sale
. 

Ford Motor Company

In October, 2001, William Clay Ford, the great- grandson of Henry Ford, fired Jacques Nasser, the chief executive, and took charge of the company himself.   The Ford family still controls 40% of the company's voting rights, and has had a history of trouble with the "hired help". The relationship seems to work best with Brits: Alex (now Lord) Trotman, a Scot, retained the family's confidence; Sir Nick Scheele, the new chief operating officer, is thick with Mr Ford; so is David Thursfield, chairman of Ford of Europe and maybe the company's next chief executive. But Nassar was not
.

In 1996, Alex Trotman, President, CEO, and Chairman of the Board of Ford Motor Company hosted a Ford family meeting. Trotman has hosted the Ford family every year since his appointment to CEO in 1993. Approximately twenty Fords gathered to tour the facilities, drive new models on the test track, lunch with the board of directors, and drill Trotman on everything from sales in Latin America, productive capacity, and environmental issues to—important to the Fords—dividends. 

The Ford family received roughly $88 million in dividends in 1995. Trotman knows the value of keeping on the good side of the Ford family. Although the company is publicly held, the family exerts significant influence on it. They are also protective of their investment. One outside director said, “With all this cash, if it weren’t for the family, I’d take over this company.” 
 After former chairman and CEO Donald Petersen rubbed the family the wrong way, he retired prematurely. Trotman, however, hopes to retain the Ford family support. He needs it now more than ever as he attempts to “win the world over” all over again
.

In late 1995, Elena Anne Ford, the great great granddaughter of Henry Ford, became the first member of the fifth generation to go to work for Ford. The event is a small reminder that the Ford family is a constant presence. The special Class B stock the Fords own gives them 40 percent of the shareholder votes.

The Fords also have a strong board of directors presence—with seats being held by Edsel B. Ford II, William Clay Ford, and William Clay Ford, Jr. Edsel and his cousin Bill, Jr. have also been mentioned as possible candidates to become CEO. However, Bill, Jr., resigned from the company in 1995 to succeed his father as chairman of the finance committee of the board, a position reserved for an outside director. In the 1920s, Henry Ford spoke of the opportunities available to young people if they work hard. It does not hurt, he should have added, if they answer to the name of Ford. Ford is still considered a family enterprise even though it is publicly held.

Technological Investment and Analysis

The global computer network, Global Studio, will allow team members throughout the world to work online with one another and effect changes in the design and manufacture of vehicles instantaneously. Coupled with other technology being implemented, the global network system will also help avoid lengthy and expensive product simulations, enable designers to view products being developed in other parts of the world, replace sketches and clay models as design tools and stages, and facilitate global communication. The Global Studio will allow teams to share data on a variety of subjects, including ergonomic studies, air-flow analyses, crash simulations, digital mockups, and general and group engineering review
.

Ford has encountered difficulty in implementing the process. Information technology (IT) has more than 5,000 people who labor to support 7,000 engineering workstations and 85,000 PCs. Migration to the new system has been difficult, and convincing the system users of the advantages of Global Studio has been a laborious task. IT director Bill Powers has even encountered resistance from IT personnel. 

To facilitate the retraining process and ensure further integration of the worldwide systems, Powers has permanently moved the head engineers from each of Ford’s systems to the Systems Integration Center in Dearborn, Michigan, where they will work to establish the best infrastructure for the company
. The integration issue is likely to become more difficult as employees are forced to work as a team and understand elements that previously did not fall into their jobs. Smaller teams may be able to integrate faster, but as “larger units grapple with issues of time, costs, redundancy, and training, Powers is likely to discover many issues forming that could slow down the re-engineering effort.”

The implementation of the Global Studio is also severely limited by technological parameters such as bandwidth, which limits the amount of information that can be sent at once. Local communication laws define what can and cannot be done and the infrastructure and the capabilities of each country vary significantly.

In 1996, Ford launched a project called C3P, or CAD/CAM/CAE and Product Information Management. The system is intended to assist Ford in cutting prototype costs by 50 percent, improve efficiencies by 20 to 30 percent, and eliminate one-half of the company’s costly late development design changes. Before C3P, “it used to take two to three months to build, assemble, and test a prototype of a car’s chassis. Using the C3P technologies, Ford can do all that in less than two weeks,” says Richard Riff, a C3P project officer. The system should help Ford reduce its product development lead time even further.

While developing the Global Studio, Ford has also had to contend with issues of security. Ford uses the Total Control Security Server, a system that manages sign-on requests originating from a SecureID card, a separate device from Security Dynamics. The SecureID card is a changing “lock and key” device that generates one-time passwords for user authentication. The credit card-sized device, which is synchronized with the security server, generates a new six-digit number every 60 seconds on a LCD display creating a cryptographic key. When an employee types in the number displayed and his or her unique PIN to request remote access, the security server runs an algorithm using the time and the cryptographic key, then matches up the number to the card it comes from. If all the pieces fit together, the server accepts the sign-on
.

Technological Innovations

Network

Ford’s intranet connects about 120,000 of Ford's computers around the world to Web sites containing proprietary company information such as market research, rankings of suppliers’ parts, and analyses of competitors' components. The chief benefit of this network is that it has enabled Ford to bring new models into full production in 24 months compared with 36 months before. 

The intranet is expected to save the company billions of dollars during the next few years. Ford plans to use its intranet to achieve manufacturing on demand. This would be a process that involves coordination of delivery and assembly of thousands of components. The company plans to manufacture most of its vehicles on a demand basis by 1999. This will require linking its 15,000 dealers around the world to the intranet.

Telecommunications

Ford has a pilot test in which consumers in Houston and Boston can use the Internet to buy used Fords, Mercurys, and Lincolns (www. fordpreowned.com).

Ford Motor Co. finds it far more difficult to sell those cars than new models. Many used cars come off multiyear leases and have up to 36,000 miles on the odometer.

Data

In 1998, Ford Motor Co. awarded an outsourcing contract to Ryder Integrated Logistics, Inc. to design and manage an integrated JIT supply-chain and transportation system for Ford’s 20 North American manufacturing plants.

Ford is starting a project that will integrate its plants’ individual supply-chain systems. It will connect them to suppliers for real-time information about component and part inventories, as well as real-time tracking of deliveries. The system will help Ford “squeeze out” the cost of transporting parts and components to its plants
.

The consolidated system would let Ford managers monitor when plants in the same area need deliveries of similar auto parts. Currently, each plant’s shipments are delivered individually by separate trucks. Managers will be able to coordinate parts transportation to multiple plants in the same region using just one truck.

Outsourcing of Technology

Ford licenses companies to produce dies, punches, and other tools by a thermal-spray process it developed.  A ceramic master of the working die surface is spray-coated with molten wire, then backfilled with epoxy to create a working die. These dies hold production tolerances and be delivered in a fraction of the time and cost required for conventional dies.  This means the dies can be constructed with no machining, heat-treating, or chips.  These dies are not just used for prototypes.  They also hold up well in production runs. 

For more than a century, dies, punches, and tools have been made by the subtractive method.  The forms work from a casting or block of steel which is chipped away until the desired net shape is achieved.  The goal of technology in all these areas has been to make them faster and improve the length of time that they wear.  This includes ballnut leadscrews, carbide tools, EDM, numerical control, and highspeed and five-axis machining.


Ford's thermal spray technology changes diemaking from a negative to an additive process.  The spray-coating is based upon knowledge from Sprayform Holdings, a small UK-based company, Ford acquired in the early 1990s.  The part master comes from REN boards, stereolithography models, silicone rubber, or plaster.  The part is cast in ceramic and frozen. This sets it up in sets up it crystalline structure on the surface.  Once the part master is separated from the ceramic mold, the mold is dried in an oven prior to spray-coating.

Supply Chain


To address its Supply Chain needs, Ford Motor Company purchased a minority stake in Executive Manufacturing Technologies Inc.  This was to enable Ford to better see and analyze what was happening on the shop floor in terms of the development of supply chain management strategies.  Ford had a successful enterprise resource planning (ERP) system and supply chain management solution already in place.  However, it was still not able to evaluate critical data from the shop floor.  EMT's Visual Plant software enabled Ford to track plant floor production in real-time over a web browser. The technology, known as enterprise manufacturing intelligence, is dedicated to executing production schedules. It identifies sources of production constraints and down time.  Ford adopted Visual Plant to address this critical data need and save money through an increase in production efficiency.

Questions

1. What is the strategic direction of Ford Motor Company?

2. What was the catalyst for change at Ford?

3. Upon what technologies has Ford relied?

4. How successful has Ford’s technological change been?

5. What role does data play in the future of Ford Motor Company?

6. How will the capture and maintenance of customer data impact Ford’s future?

General Motors Company

I ask you to think back to the 1980s for the moment. … GM was even called a dinosaur. We have since restructured our company, lowered our costs, improved our quality, wholeheartedly embraced lean manufacturing and common processes, and produced an entire new line of exciting cars and trucks.
 

John F. Smith, Jr., President and CEO of General Motors, in a speech delivered to The Executives Club of Chicago on April 17, 1997. 

Obviously, information systems and computer services play a very important role in such processes. The push toward a consistent information system (IS) infrastructure has been a great challenge for GM since 1984 when GM bought EDS, a highly successful data-processing firm for $2.5 billion. After 12 controversial years, GM spun off EDS and started to look for a CIO to build an internal information strategy and management capability.

Effective June 28, 1996, GM named Ralf J. Szygenda, former CIO of Bell Atlantic, vice-president and CIO. Szygenda had to face two major challenges. One was to impose order on highly autonomous information systems groups within GM’s operational units. The other was to ensure that outsourcing vendor EDS would provide the best service at the best price.  This was critical as EDS sought to build its non-GM business after being spun off from GM.  Szygenda’s main goal was to develop and implement an information technology strategy that would help CEO Smith fully achieve his four top priority goals: getting common systems, running lean, competing on a global basis, and growing the business
.

Technological Investment and Analysis

In the early 1980s,when GM owned 40 percent of the U.S. auto market with revenues exceeding $100 billion, the company did not have a unified information system that would satisfy its needs. Even though GM had used a scheme called electronic data interchange (EDI) to order parts automatically from suppliers since the concept was proposed in the early 1970s, different divisions and sections within divisions used different computers and software. 

Thus, GM was forced to handle many tasks manually whereas a unified computer system would prevent the need for much of that work. For instance, if two sets of engineers were not using the same computers to communicate with each other, they would often have to reenter the data and change their formats. 

Roger Smith (GM’s CEO from 1981 to 1991) envisioned a setup where everyone at GM would be connected to one network. Design, engineering, administration, payroll, health insurance, financing, the factories, and the telephones would all be integrated into one system. Smith thought that data processing was at the heart of General Motors and should be handled only by an internal group. 

Since GM did not have strong IS capabilities Smith decided to solve the problem by going outside of the company and hired Salomon Brothers to assist him with the acquisition of a computer services company. Out of several potential candidates, Smith chose Electronic Data Systems for several reasons. First, it was a highly successful (if small, by GM standards) data processing firm, and second, it had a corporate culture which minimized the red tape and bureaucracy that Smith hated so much. EDS merged with General Motors in 1984 and immediately assumed control of GM system and inventory. Overnight, thousands of GM workers became EDS workers. 

The integration of EDS into General Motors turned out to be a painful and long-term process. Aside from the clash of cultures and resentment of EDS’s intrusion into GM turf, there were professional complaints about GM’s new subsidiary. When GM acquired EDS, the computer company had no automotive experience and little background in distributed systems. Also, EDS lacked experience in management control systems, robotics, computer-aided design, and manufacturing, which were all a large part of GM’s computer systems. GM personnel complained that EDS mishandled parts supplying, often buying far too many or too few of an item, resulting either in overstock or factory delays
. 

However, EDS scored successes in consolidating purchases, improving payroll databases, and standardizing PC systems at GM. Ever since the merger, EDS tried to move to commercial packages. Automakers have been notorious for developing homegrown software, and GM led its competitors in this regard. 

EDS coordinated the project for GM North American Operations called Consistent Office Environment (COE). COE was a three-year plan focused on replacing a hodgepodge of desktop models, network operating systems and application development tools with a shorter and hence more manageable list of vendors and technology platforms. COE represented the fastest and largest IS infrastructure upgrade in GM’s history, which laid the foundation for the implementation of a common business communication strategy across General Motors. The goal was to change the way GM handled information on the desktop, in the workgroup, and across the enterprise. In 1993, GM had 27 e-mail systems, 10 word-processing programs, five spreadsheet applications, and seven business graphics packages
. 

All the contracts for COE were, by design, signed within 90 days of one another in mid-1993. The contracts were structured on a per-user/per-month basis, allowing GM to ramp up the new system without incurring capital spikes.

Obviously, COE was a landmark for the few lucky vendors tapped by GM/EDS to supply hardware and software components. For example, Lotus Development Corp., which supplied its Notes groupware platform, is said to have made its largest single Notes sale to date to EDS for the project. Similarly, Compaq Computer Corp., which got the nod to supply the desktop and laptop system, was believed to be looking at one of its largest nongovernment sales ever.

In June 1996, GM filled its top information systems job with Ralph Szygenda, former chief information officer at Bell Atlantic Corp. Before joining Bell Atlantic, Szygenda had been CIO at Texas Instruments. In his new job, Szygenda chairs GM’s Corporate Information Council, which includes the IS heads from GM’s business sectors. Szygenda reports to GM Vice Chairman Harry Pearce. Szygenda’s job was to develop and manage GM’s global information technology strategy as well as its relationship with outsourcers, most notably EDS. 

Szygenda faced two major challenges. One was to impose order on the highly autonomous information systems groups within GM’s operational units. The other challenge was to ensure that outsourcing vendor EDS provided the best service at the best price as it built its non-GM businesses. Szygenda had to rely on EDS for much of his IS needs, at a time when the newly liberated systems integrator was focused elsewhere. 

Usually, getting a lower price from an outsourcer is good news for a CIO. But it could be more complicated for GM’s CIO because lower earnings for EDS could drive down the value of EDS stock held by GM pension funds. That, in turn, could require GM to make special payments to those funds in compensation. The CIO is not responsible for the pension fund, but GM’s contracts are important to the vitality of EDS. Therefore, GM has to phase in the shift of its business to EDS’s competitors.

“Despite this semi-captive relationship, EDS is responding well to our cost-reduction effort. We need to align all of our investments in information systems with our business priorities [while] running information systems and services like a business,” Szygenda said in late December 1996. 

Szygenda was pleasantly surprised to find 2,200 IS employees “hidden” within GM and not shipped off to EDS. Among the handful of corporate IS staff, he picked Raymond Kahn to head year 2000 compliance efforts for the company’s 2 billion lines of code, a project estimated to cost hundreds of millions of dollars. But most of the new IS executives were to come from outside to assist Szygenda in accomplishing his mission.

Although GM management had been imposing tighter controls on IS for several years, Szygenda wanted to cut hundreds of millions of dollars more from GM’s current information technology budget of more than $4 billion. To achieve this goal, he decided to hire 300 new CIOs who would help him in this effort by finding common software, processes and expertise that can be reused across the company
.

Integration and common global product development is critical to GM’s prosperity. Because of EDS, GM's IT infrastructure was in relatively good shape, but applications were developed piecemeal by GM's units, leading to about 7,000 separate systems. Szygenda wanted to see at least half of GM’s $4 billion IS budget go to developing applications. He wanted to finish GM’s struggle to standardize and to collaborate globally.

GM took a step toward common systems in December 1996 when it announced it would standardize on EDS’s Unigraphics CAD/CAM solid modeling software. Shortly after that, GM began automatic translations of solid model data with its suppliers, which use a variety of CAD/CAM systems, to cut costs and product development time. Another major step towards unified IS would be a complex business software system.

General Motors is thinking about purchasing R/3 from the German company SAP. R/3 ties together and automates the basic processes of accounting: taking orders, checking credit, verifying payments, and balancing the books. SAP’s R/3 is becoming the new standard equipment of global big business.

An intranet is helping GM to develop products more efficiently. GM engineers need to share knowledge. If they do not, dozens of people end up writing the same bug fix or working with out-of-date versions of objects, simply because they do not know what their co-workers have done. Without a process for tracking changes and revisions, all large projects can get out of control.

GM's Powertrain Control Center uses its intranet to coordinate the work of more than 300 engineers all over the world. Prior to the intranet Web servers, GM engineers filed paper documents and distributed them via the internal mail system. In 1994, they installed a UNIX-based shared file server, but it lacked data organization, control, and file naming standards. Now, using the Continuus/Web intranet solutions, instead of completing dozens of disjointed efforts, everyone works with consistent standards, procedures, documentation, and code
.

Colleagues, whether in Michigan or Münich, can access this document with their Netscape Communications Corp. Netscape browsers. An e-mail notification system automatically sends users a message every time a document that concerns them changes.

They use a second intranet to deploy executable files—the code that runs the black boxes. Customers, including manufacturing companies, the GM service organization, auto dealers, and assembly plants, use the software to program the Powertrain and transmission controllers.

The intranet does not solve all of the problems, however. GM engineers still wrestle with incompatibility issues, such as reconciling the different UNIX and Windows file formats and tools. Nor does the intranet help them balance the need for security with the need for usability. So, the Continuus intranet solution has not yet helped GM to reach its ultimate objective: moving its “entire” software development process to a single database and communicating all that information through a Web server. But it accomplished an important interim goal: consistency. 

 Another area of GM’s business that needed standardization and efficiency improvements was communication with the dealership network. GM has never had one common communications system in place for its dealerships. The old Dealer Communication System, which dated back to 1975, forced the dealers to take piecemeal technical downloads that took hours, and then cut and paste the messages into a cohesive format. To improve communications and information exchange between GM headquarters and its dealer network, the company asked EDS to introduce a new dealership automation program. The system was named GM Access.

EDS chose Novell rival Microsoft Corporation’s Windows NT Server as the lynchpin of the program to link all the dealerships nationwide. This decision to deploy two network operating systems rather than standardize on one reflects industrywide trends. 

The main objective of the GM Access Program was to distribute data about the availability of new cars quickly to GM’s car dealerships via a satellite network. The satellite network was supposed to replace the outdated X.25 network, which took hours to download information. 

General Motors started to install Notes at its 8,500 U.S. dealerships as the platform for GM Access in the first half of 1996. Dealers will use Notes to check inventories, locate specific vehicles matching customer requirements, and find information on pricing, incentives and service. Notes is estimated to help reduce by 30 percent the time it takes to get sales and service information to GM dealers. 

The GM Access program allows dealers to access inventory data that is no more than 24 hours old, read service manuals and technical bulletins, and get recall notices and parts availability information. Access will also let dealers use an online search engine to find individual models or configurations. This information will be downloaded within 14 seconds to the dealerships to increase efficiency and get consumers the most up-to-date information. GM Access will also allow GM and its dealerships to standardize the entire system. Previously, Pontiac, Buick, and GMC all submitted their paperwork differently, which was an administrative nightmare
. 

In addition, to cut the time it takes to get information to its dealerships, General Motors decided to use an emerging technology called IP Multicasting. IP Multicasting, which broadcasts data from one main site to multiple receiving stations, was more efficient than creating an individual link from the central site to every remote location. “We went from transmitting a 1M-byte file to a very limited number of dealers in roughly 30 minutes to sending that same file to 500 dealers in three minutes,” said Wayne Stein, a project manager at Electronic Data Systems. 

IP Multicasting lets GM provide dealerships with timely software updates, sales incentive data, service bulletins, and car availability information. In the past, this was done by numerous point-to-point transfers or by mailing diskettes to dealerships. All 8,500 GM dealerships nationwide were scheduled to be online by September 1997
.

GM is using the Internet extensively in its advertising effort focused on increasing brand equity. GM was a true pioneer in the automotive industry when it started to broadcast its messages through the Back Web channel. GM first used “push” technology in the end of 1996 to send an animated advisory to subscribers of Back Web’s GM Channel announcing the launch of the 1997 Buick Regal. A click on that notice sent users to the Regal’s own Web site, which included video clips and chat areas. “We see a whole slew of different experiments to see how this aids the branding efforts for GM,” said Larry Lozon, senior vice president and director of GM’s new-media strategy arm. 

While the Internet advertising succeeds in attracting new customers, GM is also using the Net to make it easier for its customers to get financing. GM’s financial division, General Motors Acceptance Corporation, became the first automotive financial services company to offer an online credit application on the Internet in 1996. 

In addition to promotion and customer services activities, the Internet is expected to be used extensively in areas such as market research and employee training. In the near future, by clicking on a picture of a red Corvette, a market analyst at General Motors might be able to call down a profile of red Corvette buyers. If he wants to break that up by region, he might circle and click on a map. All in the same motion, he might view a GM sales-training film to see whether the sales pitch is appropriate, given the most recent market trends. 

Technological Innovations

Network

GM has begun a two-year global rollout of an ambitious IT architecture that will provide up to 175,000 GM users with Web access. Called GM OnLine, the rollout includes new applications as well as Compaq Computer PCs.

“GM OnLine is a new integrated intranet infrastructure that gives our users access to the Internet,” said GM CIO Ralph Szygenda. "It will be our platform for knowledge-sharing and collaboration, and will be the nucleus of a number of new applications in the future.”
 Besides the Compaq Windows NT-based desktops, GM OnLine includes Lotus Domino, Microsoft Office, and Tivoli Systems' TME 10 enterprise management system.

Telecommunications

GM has launched its response to Web sites such as Auto-by-Tel and Microsoft CarPoint, which let consumers shop for cars online. GM enables customers to configure and price GM cars and trucks on its corporate Web site (www.gm.com) and divisional sites such as www.buick.com and www.pontiac.com.

Dealers will still be utilized. Web users will be directed to the nearest GM dealer stocking the model in the desired color and with the desired options. The customer will receive online the manufacturer's suggested retail price and financing terms from General Motors Acceptance Corp., GM's credit unit. 

Nevertheless, price negotiation, ordering, and payment will still be handled at the dealerships by traditional means. GM does have long-term plans to link from the Web into dealer inventory systems to enable online ordering, says Craig Norwood, interactive retail systems manager at GM in Warren, Michigan
.

The configuration application will run on the Web-enabled version of Signature Plus interactive selling software from CWC, Inc., in Mankato, Minnesota GM dealers in North America already use a customized client-server application from CWC called Prospec to configure, locate, and order cars from GM. The GM Web site application is the first customer deployment of the Web version of Signature Plus
.

Data

GM is evaluating several data mining products for projects the company plans for this year and next, involving several GM divisions, including its GMAC loan division and its credit card division.

GM has experimented with data mining on a few scientific projects, but it is only recently that the automaker has tried to use data mining in production work to solve problems. Some of these problems are database marketing and using customer data and warranty information. For example, if GM can use warranty data to identify very specific problems, GM can fix those processes or parts and save on future warranty expenses
.

Questions

1. Where does General Motors see itself heading?

2. Who or what forces are driving this direction?

3. Upon what technologies has General Motors relied?

4. What has caused a change in GM’s use of technology?

5. How has the technological change been implemented?

6. How successful has the technological change been?

7. What does General Motor’s Web page present about its business directives?

8. How will the quality of the customer data impact the corporation’s future?
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