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Abstract

In 2007, in response to disappointing market shares over the previous few years, General Motors (GM) launched an ad campaign to convince consumers that the quality of its vehicles was comparable to foreign manufacturers in order to catalyze sales and grow market share. This situation was not unprecedented. In 1982, the National Academies recognized a similar crisis and launched a study to investigate why it occurred. What quality-related root causes have historically led to deteriorating conditions within the U.S. automotive industry? How can auto manufacturers and U.S. policymakers use this information to strengthen this sector of the economy in the future? An analysis of the economic, regulatory, and financial impacts of quality is used to identify the points in time at which quality-related causes led to a downturn in the U.S. automotive industry. The results are used to gauge the managerial implications that could avert such events.
The Role of Quality in the Decline of the U.S. Automotive Industry

1. Introduction
The health of the automotive industry is critical to the international competitive position of the United States. In a 1982 report, the National Research Council reported that cars consumed 42.3 percent of oil used in the country, that approximately 15% of the typical American budget was spent on gasoline, and that the industry employed 15% of the American population. As a result, the study noted that shifts in this industry will have a discernible impact on the U.S. economy in general. (NRC, 1982)
It is no surprise, then, that when confronted with a current or imminent crisis (real or perceived), the auto industry will take action. This was the case at least two times within the past four decades. On June 24, 1980, NBC raised the profile of the imminent crisis within the U.S. automotive industry by airing the documentary If Japan Can, Why Can’t We? This program, produced by Clare Crawford-Mason, detailed the postwar efforts of Dr. W. Edwards Deming in Japan as he introduced quality methods into their manufacturing operations. It warned that without similar attention to quality in the U.S., the downward trend in domestic market share experienced at that time by the “Big 3” automakers (General Motors, Ford and Chrysler) was certain to cripple this important industry. (Crawford-Mason, 2007) The National Research Council quickly convened a research board to conduct a thorough investigation. 
Between 2005 and 2007, a similar crisis was perceived by both Ford and GM who questioned why consumers were not responding to these companies’ substantial efforts since 2000 to improve product quality. In 2006, GM boldly matched the warranty coverage of other Japanese and American manufacturers to convey the message that its quality was surely comparable to its competitors. (Kiley, 2006) Because of the disappointing response, in a desperate $5.2M follow-on move, the company staged a 2007 Super Bowl commercial. It described the plight of a GM robot who accidentally makes a mistake, and is so humiliated by his fellow robots who are all obsessed with quality that he throws himself off a bridge, only to find that it was all a nightmare. (Kiley, 2007) The message was lost on most viewers, and the commercial panned by YouTube.
According to Lau (2006), “in the long run, the most important single factor affecting a business unit’s performance is the ‘quality’ of its products and services relative to those of competitors.”  Superior quality was related to competitiveness by enhancing market share, lowering marketing costs, ability to command higher prices, and stronger customer loyalty. Inferior quality was strongly correlated with negative cash flow rates, adversely impacting competitiveness by limiting growth. In contrast, quality of design was also considered and found to be positively correlated with cost: the better the design, the more costly it would be to create. The underlying assumption of this analysis, stated within the report, was that a higher quality design would contain more features which may not always be true. The intense competition within the auto industry reflects all of these observations. Actual quality and perceptions of quality will impact purchasing behavior, and accordingly, market share. Inferior quality will drive down market share, challenge cash flows, and negatively characterize the reputation of the manufacturer in ways that will persist even after quality issues are resolved.
As more and more organizations have invested in quality and continuous improvement throughout the 1980’s and 1990’s, the strategic impact of quality is becoming diluted. Hambrick (1989), for example, contrasted the differences in perceptions of quality and competitiveness between American and Japanese executives and his results illustrate this point. He found that nearly 80% of those surveyed in the US felt that quality would be the key determinant of competitive advantage over the next decade, whereas the Japanese cited the creation of uniquely new products and services. Today, a quality focus coupled with operational effectiveness is now the norm in many industries rather than a source of competitive differentiation. 
2. Competitiveness and the Deterioration of an Industry
Loss of market share, mass layoffs, and plant closures are all indications that a company is losing its ability to compete. More severe outcomes such as financial insolvency and bankruptcies indicate that a company is losing its ability to function. Loss of market share reflects lower sales (and lower revenues), so profitability will be challenged if production levels are maintained. When similar trends are experienced among many companies within an industry, this reveals deterioration within the industry itself.
Overall, the major challenges to modern organizations characterize the trends that can be expected beyond 2007 and over the upcoming decade: increased speed and aggressiveness of global competition, more competitors, rapid business cycles and market fluctuations, accelerated changes in processes and technologies, and “customer demand for an increasingly higher standard of quality value.” (Feigenbaum, 2007) Within the U.S., the systematic weakening of American competitiveness, the impending shortfall of highly skilled workers, increased government regulation of trade, and the emergence of new competitors will generate even more pressure than the auto industry has experienced in the past. 
To determine when in the past the U.S. auto industry has faltered, there are two variables to examine: market share of domestic manufacturers within the U.S. market, and the profitability of the Big 3. Figure 1 illustrates the consistent downward trend in market share experienced by U.S. manufacturers as compared to all competitors since 1970, after experiencing a period of long-term strength and stability throughout the 1950’s and 1960’s. Figure 2 provides additional information about market share trends since 1988. Although the primary threat to the industry in the early 1980’s was believed to be the ability of the Japanese automakers to simultaneously provide affordable and high-quality cars, the chief competition after 1990 came from other countries. First, a surge in purchases from BMW in Germany is shown in the late 1990’s, after which Korean manufacturer Hyundai gained a stronghold after rebounding remarkably from serious quality problems in the 1990’s. 

Although U.S. auto manufacturers held nearly 80% of market share in 1975, by 2007 this had fallen drastically to approximately 55%. All of the other countries, particularly in the past two decades, experience continually increasing market share. America has been slowly losing out to its competitors despite launching quality initiatives, marketing campaigns, and relentlessly pursuing operational efficiency. Why has this deterioration occurred?
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Figure 1. Market shares within the U.S. domestic market, 1975-2007, using data from Ward’s Auto Bank, Economagic.com, CSM Inc., Autodata Inc., and J.D. Power & Associates.
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Figure 2. Market shares within the U.S. domestic market, 1988-2005 from OAAI (2006). Reprinted without permission.
Declining market share, however, is only one factor that suggests the deterioration of an industry. Profitability must also be examined. There are several metrics that can be used to evaluate productivity, including earnings per vehicle produced and return on assets (ROA). Regarding earnings per vehicle produced, Japanese manufacturers have dominated U.S. manufacturers since the 1970’s. By 2004, Honda was earning $1250 on average per vehicle produced, and Nissan was earning $1603. In contrast, Ford only retained $620 per vehicle in profit, while GM lost an average of $2311 per vehicle. (Eisenstein, 2005)

Return on assets, measured as a percentage, indicates how well a company uses its material resources to generate new value. By comparing this metric to an average across all industries, periods of weakness can be readily identified. Figure 3 shows periods in which productivity was challenged for the Big 3 between 1980-1982 and 1990-1992. Losses per vehicle produced as reported by Eisenstein (2005) also suggest that productivity was down around the period 2003-2005.
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Figure 3. Pooled Return on Assets (ROA) for the U.S. Big 3 automakers from 1980 to 1994. Reprinted without permission from Fine et al. (1996).
3. The U.S. Automotive Industry from Inception to Present
In addition to market share and profitability, the economic and regulatory influences on the industry must be understood if root causes unique to the quality area are to be isolated. In effect, we must answer the question of whether the deterioration would have occurred due solely to political and economic effects. If not, then quality and strategy related causes are potentially the root of the downturns in the industry. 

1920’s-1940’s
Henry Ford devises and perfects the concept of mass production

1930’s

GM eclipses Ford to become the world’s largest industrial producer of automobiles
1948-1965
Taiichi Ohno develops and perfects the Toyota Production System (TPS)

1971

Drucker (1971) describes the superiority of Japanese management
1973

Oil embargo results in an increase in imports from Japan and Europe 

Mid 1970’s
Just-In-Time (JIT) manufacturing technique spreads upstream to Japanese suppliers (Smitka 1993)

1978

Energy regulation via Corporate Average Fuel Economy (CAFÉ) standards begins; car fuel 
economy and fuel prices soar between 1973 and 1985 (Sperling 2004)

1979

Iranian hostage crisis; oil crisis
December 1979
Chrysler Loan Guarantee Act enacted while Iacocca is at the helm of the business, providing federal guarantee to Chrysler. This represents the start of U.S. government intervention in the auto industry through control of imports and import policy. (Cooney 2005)

1980

CBS documentary “If Japan Can, Why Can’t We?” raises American awareness of Deming’s

 

philosophy and its revolutionary impacts on Japanese manufacturers and the Japanese economy
1981-1982 
U.S. Recession

May 1981
Japanese Voluntary Export Restraint (VER) limits Japanese imports to US to 1.68 billion for one 
year (Cooney 2005), but then is extended annually

1981

Japanese raise car prices in US ~25% (Smitka 1993)

1981-1983 
U.S. import levels for foreign-made cars peak (Cooney 2005)

1985-1986
Yen appreciates, becomes stronger with respect to US currency

1987

Ford reaches best practice productivity (in terms of assembly hours per vehicle) through lean
production integration; one reason Ford achieved this before its Big 3 competitors was that it

understood the Toyota practices as involving quality management, design for manufacturability, 
just-in-time production and importance of close relationships with suppliers
1985-1993 
Labor costs in Japan triple from 1970’s, while in US they increase by only 25% (Smitka 1993)

1990

Japan now biggest importer of auto parts to U.S. (Cooney 2005)

1992-1993
Japanese raise prices on autos imported to US by ~12-13% (Smitka 1993)

1992

Ford once again reaches best practice productivity (assembly hours per vehicle)

1991-1993
Yen appreciates against the dollar by 20% 

1992-1003
President Clinton threatens Japanese auto producers with a giant antidumping suit; as a result,
Japan raises prices and relinquishes some U.S. market share

1991-1993
Domestic sales in Japan decline

1993

Smitka (1993) asserts that US manufacturers have by this point “closed the quality gap”

June 1995
After World Trade Organization (WTO) lawsuit and countersuit based on Clinton’s response to
market imbalance with Japan, and threat to impose 100% tariffs on luxury vehicle imports, Japan 
concedes by allowing an increase in dealer networks within Japan and allow use of foreign parts in
Japanese repairs (Cooney 2005)

1997

GM reaches best practice productivity (in terms of assembly hours per vehicle) 

1999 

Lowest gasoline prices since 1931, truck prices rise and car prices decrease in response to 
demand pattern (McManus 2006)

2001

U.S. Recession (“dot-com bust”)

2004

Toyota reinvigorates its Toyota Production System (Harbour Report North America 2005)

2004 

Office of Technology Policy agrees to work with the automotive industry to explore new R&D
and manufacturing production paradigms in the global automotive industry (Press Release 2004)

2004

Yamaguchi (2004) reports that Nissan’s Canton, MS plant CEO apologizes for bad quality ratings
in J.D. Power & Assoc report, and attributes it to inexperienced new workers in U.S. plants
2004-2007
Toyota recalls 9.3M vehicles in US as compared to 2.5M in 2000-2003; analysts ask if this is

evidence of a quality slippage (Rowley 2007)

April 2005
GM announces a $1.1B loss

2005

By the end of the year, credit ratings organizations downgrade credit status of Ford, GM, and
several other companies within the auto industry to “below junk” grade due to financial insolvency
2006

Ford announces layoffs for a third of its production workforce

2005-2007
GM, DaimlerChrysler, BMW team up to develop hybrids, employing a unique production strategy than any which have been attempted in the past
Figure 4. Timeline of events impacting the U.S. Auto Industry, inception to 2007.
To understand what environmental, historical, and regulatory factors influence competitiveness in the U.S. auto industry, four factors were evaluated: the U.S. Gross Domestic Product (GDP) from 1970 to 2007, the strength of the currency between the U.S. and Japan (its primary competitor), periods of recession in the U.S., and patterns in the acceleration of market share. This analysis did not distinguish between automobiles physically manufactured abroad versus “transplants” manufactured within the U.S. by foreign firms. U.S. GDP and currency strength against the Japanese Yen are indicated in Figures 5 and 6, respectively. 
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Figure 5. U.S. Gross Domestic Product (GDP), in 2006$, with periods of U.S. recession highlighted in pink.
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Figure 6. Currency strength of the Japanese Yen, scaled to 2006$, with periods of U.S. recession highlighted in pink.

Figure 5 indicates that sharp drops in GDP were experienced during all of the U.S. recessions, as expected. Figure 6 indicates that the Yen strengthened during all U.S. recessions except 1980, although these periods of strength are not limited to those recessions, and the long-term trend was clearly in favor of the U.S. dollar. 
At this point, it is important to examine the patterns within the U.S. auto industry that suggest downturns. For this analysis, we take a three-year weighted average of the second derivative of the time series of U.S. domestic market share by Big 3 manufacturers from 1975 through 2007. This original analysis captures the “inflection points” at which market share was tumbling the most dramatically. By weighting this value over three years, persistent patterns will be preserved over short-term changes, making actual periods of degradation within the industry easier to detect. 
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Figure 7. Market Share Acceleration, U.S. Big 3 automakers only, in % per year (squared).
Figure 7 values are read as absolutes. This chart shows that the most significant deteriorations in the industry were centered around 1978, 1986, and 2001, with the 1978 crisis the most severe. Substantial recoveries are noted around 1982, 1987, 1992, 1998 and 2003, with the strongest recoveries around 1982 and 1998. To determine quality-related root causes for deterioration, we must determine whether there are purely economic or political reasons for the accelerations in market share. If there are none, we can correlate quality-related improvements or advancements with the accelerations. 

4. The Meaning of Quality in the Automotive Industry
Quality can be thought of as the ratio of value to cost. Using this relationship, it is evident that quality will increase when costs decrease, or when value is added, and will increase even more when both occur simultaneously.  As defined by ISO 8402, quality is “the totality of characteristics of an entity that bear on its ability to satisfy stated and implied needs.” This definition is congruent with the value to cost ratio concept because stated and implied needs all relate to value and cost in some way. For example, functional requirements are those stated or unstated needs that dictate what value must be delivered by a product or service. Quality attributes, which can also be stated or implied, determine the manner in which those functional requirements must be delivered to ensure customer satisfaction. The total potential value of delivering all of the functional requirements will not be reached if the needed quality attributes are insufficient or absent. Value will depend not only on the functional requirements that are delivered with the required quality attributes, but also on the customer’s subjective assessment of how well the product or service meets their needs. 

When these definitions of value are considered with respect to cost, objective quality is the actual value delivered by a product or service per unit cost, measured against a uniform baseline. Market-perceived quality, the subjectively assessed relationship between value and cost, will vary from person to person.  The market-perceived quality evaluated the importance of specific quality attributes (e.g. reliability, robustness, performance) within a market sector; the conformance quality was defined as the capability of meeting product and service specifications and standards. For the U.S. automotive industry, objective quality is measured and tracked by market research efforts such as Consumer Reports. The annual Initial Quality Study (IQS) prepared by J.D. Power & Associates surveys over 65,000 new vehicle owners after 90 days of ownership and gauges objective quality in terms of the number of problems reported per 100 vehicles. The same survey also assesses perceived quality by collecting subjective ratings from new vehicle owners on quality of workmanship, ease of use, and several other factors. The American Society for Quality (ASQ) American Customer Satisfaction Index (ACSI), which is measured quarterly, is another metric that evaluates perceived quality of various product and service classes, including vehicles. Perceived quality is also suggested by market share, cadence (new products as a share of total sales), and owner loyalty measures, and explicitly assessed by consumer satisfaction surveys.
From the consumer’s perspective, cost is the price that is charged for the product or service coupled with the ease or difficulty with which the item can be obtained. The cost to produce the product or deliver the service is usually a lower limit on the price that is charged. Profitability is the difference between production cost and the price that can be secured in the market, which is influenced by supply, demand, and how effectively the producer can generate the supply. When a company improves its operational effectiveness, which is often a goal of quality improvement initiatives, the production cost decreases. The difference can be passed on to the consumer in the form of lower cost, or can be retained by the company to increase its profitability. Higher perception of quality by the customer will enable the company to charge higher relative prices, while simultaneously reducing the costs associated with marketing and benefiting from greater customer loyalty, and positioning the company to achieve a stronger competitive stance. 

All of these definitions of quality are limited in the sense that they are static. The consumer’s expectations for quality continually increase as objective quality improves, and sometimes, measurements of quality must be adjusted to account for this trend. (JD Power, 1999) Quality is dynamic, and quality improvement efforts must adapt to shifting consumer preferences, the external environment, and changing corporate strategies. The achievement of quality will depend not only on manufacturing, assembly and customer service processes, but also on the quality of components received from suppliers. Thus, quality represents the pursuit of current and future excellence across the entire value chain.

Although industry performance is assessed through contributions to GDP, pooled return on assets, and patterns in market share, company performance can be objectively evaluated using measures for productivity (e.g. employee hours per vehicle produced), profit margin per vehicle, or number of problems encountered in the first 90 days (e.g. J.D. Power IQS).

5. A Critical Examination of Quality-Related Factors

For the purpose of analyzing root causes in the quality area that impact industry trends, five potential areas where quality problems can surface are examined. These are: a) culture and intrinsic values, b) management approaches (including promoted values, communications and leadership styles), c) quality methodologies and production systems, d) effectiveness of manufacturing processes, and e) the objective and perceived quality of the final product. 
Culture and Intrinsic Values

Organizational culture, personal values, and organizational values impact quality in two ways. First, the culture of the workers impacts work styles, attention to details and quality of workmanship, which influences operational effectiveness. Additionally, the culture of the consumers will influence their perceptions of quality. 
Japan and many Asian countries are collectivist cultures, meaning that the performance of the team is valued above the performance of any one individual. The U.S. and Europe are characterized by individualist cultures, where individual recognition (and blame) is often more in focus. This distinction is important because of the effect it has on trust; in collectivist cultures, there is an initial barrier to developing trust with people who are not in one’s “in-group”, however, once this trust is established it becomes very strong. It is this tendency that enables collectivist cultures to naturally establish strong ties with suppliers to improve quality. (Triandis, 2001) The culture within which the company operates will also influence worker attitudes, which can flow through to productivity rates. For example, in the December 2006 issue of Fastcompany.com, Toyota’s culturally-based secret to success is articulated: “What drives Toyota is “the presumption of imperfection… and a distinctly American refusal to accept it… it is rooted in an institutional obsession with improvement that Toyota manages to instill in each one of its workers.” This intrinsic value propels the Japanese culture to seek continuous improvement, whereas for U.S. companies, promoting improvement may require intervention.
Because the culture of consumers will impact their perceptions of quality, product characteristics that are desired and valued should be understood. To effectively gain global competitiveness through quality, empirical studies should be identified or conducted to determine the relative importance of quality attributes to a culture. These results can also be used to help prevent incorrect interpretations of what factors drive market-perceived quality, which can have significant impacts on competitiveness.

Culture and values are typically not variable over a time period as short as a few decades, but changes in production strategy can reveal cultural biases. For example, throughout the 1980’s and 1990’s, “transplant” factories owned by the foreign manufacturers were established within the U.S. Instead of assembling all vehicles overseas and importing them into the U.S., as had been done in the past, the vehicles were instead manufactured locally by U.S. workers who were employed by the foreign companies. The transplant factories experienced more problems with quality than comparable factories in the manufacturers’ home countries. For example, Yamaguchi (2004) reported that problems with quality at Nissan’s transplant factories had been attributed to inexperienced workers. Japanese workers were immediately dispatched to their Mississippi factory to retrain American engineers in the Japanese methods.
Management, Leadership and Human Resources Practices
When the initial crisis in the U.S. automotive industry in comparison to its Japanese competitors was recognized around 1980, several analysts suggested that the Japanese were simply better managers than the Americans. (NRC, 1982) The root of this argument is the relationship between productivity and management practices that was explained a decade earlier by Drucker (1971). He noted that due to the ringi system of organizational consensus, Japanese companies were notoriously slow in coming to agreements at the concept stage of product development, but wildly productive at the implementation stage because there were no objections left to raise. This modus operandi is effective during periods of growth, but not during an economic crisis when quick, individual decision making is often necessary.
Rapid, effective decision making is supported by the transformational leadership model where workers are empowered to make decisions on behalf of their organization. According to the Department of Commerce Office of Technology and Policy (Fine et al. 1996), there are many proponents of the transformational leadership model. These people believe that labor-management cooperation and improvements led by workers are the keys to maintaining the relatively high wages of U.S. auto manufacturing jobs. However, there are several limiting factors: U.S. labor law restricts the roles of employees in non-union relationships and collective bargaining, there is a lack of incentives for union leadership to embrace workplace innovation, and economic pressures prevent managers from pursuing a model that provides clear immediate benefits but questionable long-term sustainability. The end result is an effective philosophy that cannot be uniformly applied in practice within the heavily unionized environment of the U.S. auto industry. Trends in United Auto Workers (UAW) union membership may indicate that this limitation is fading out; Fine et al. reported that nearly 50% of UAW members were expected to retire by 2010 without replacement.

Quality and Production Systems
Organizational processes for designing quality into the system, and ways of systematically championing quality improvement initiatives, were then examined to determine whether investments in quality methodologies were correlated with rebounds in the U.S. auto industry. 
The hallmark of efficient production is Taiichi Ohno’s Toyota Production System, conceived in the 1940’s and perfected over two decades. Using this approach that defined lean manufacturing, Toyota was able to achieve a productivity advantage that still remains unrivalled. This discipline exemplifies the practice of reducing variation throughout the manufacturing process. As a result, "Toyota builds vehicles with more consistent quality levels across a platform than any other manufacturer." (J.D. Power, 2001)
The lean practices associated with the Toyota Production System were brought into the U.S. in the mid-1980’s, after the quality crisis was first recognized. But ten years later, the principles of lean manufacturing were still not deeply embodied by American auto manufacturers. Versical (1996) reported that Professor John Shook of the University of Michigan’s Japan Technology Program attributed the lack of progress to five elements: lack of trust in labor-management relations, lack of focus on high-impact possibilities for waste elimination, a focus on short-term profits instead of long-term sustainability, an incomplete understanding of the systems nature of Just-in-Time (JIT) manufacturing, and “analysis paralysis” – attempting to solve problems without hands-on exploration.
Between 1989 and 1994, the Office of Technology Policy (Fine et al. 1996) reported that U.S. plants made considerable progress adopting team-based practices, quality circles, and cooperative practices with the United Auto Workers. GM and Chrysler focused more on team-based quality improvement, while Ford adopted Total Quality Management (TQM) and became more aggressive in applying data-based methods such as statistical process control. Though the performance gap between U.S. and Japanese manufacturers had become smaller, it was still significant in 1994, and the variation within individual companies and within the industry was substantial.
By 1999, Ford had shifted its focus to eliminating waste specifically within the supply chain, and opened the “Total Cost Management Center” to champion the cause. (Sherefkin, 1999) Later that year, GM successfully implemented lean manufacturing methods in one of its European assembly plants in Germany, but limited to logistics concerns. (Morton, 1999) 
Ford launched “Consumer-Driven Six Sigma” in 2000 to complement its Quality Operating System (a quality management system detailing operational processes) and Quality Leadership Initiative (a governance framework for how to launch and execute improvement initiatives). Marketing efforts over the next two years showcased the company’s adoption of the Six Sigma methodology to convince consumers that it would help avoid the recalls that Ford had been plagued with in the late 1990’s. (Carney, 2001) In the company’s 2003 annual report, a total of 9500 quality improvement initiatives from 2000 through 2003 were credited with providing over $1.7 billion globally. However, in the Corporate Citizenship Report for 2003, the company also recognized that consumer perceptions of the company’s products were lagging its proven 
improvements in product quality. In 2005, the company attempted to accelerate customer satisfaction and waste elimination efforts by tying its Six Sigma efforts to its business strategy, by applying Design for Six Sigma (DFSS) practices to product creation, and by introducing Kaizen methodologies. However, the company was suffering from continually decreasing measures of owner loyalty, slipping from 55.7% of customers in 2000 that would purchase a Ford vehicle again, to only 47.5% in 2004. The company recognized that the “perception of Ford quality lags the real improvements we have made… to improve customer perception and continue our progress, we will maintain an intense focus on quality and communicate these gains to customers.” (Ford Motor Company, 2005)
In 2000, Korean manufacturer Hyundai made a concerted effort to improve its quality after dismal results in the Canadian market. The company’s Chairman opted to employ a transformational leadership approach, shifting decision making to the engineers who, in his opinion, were better able to implement quality improvements. By 2004, Hyundai had demonstrated the greatest quality gains of any manufacturer in the industry to date. (Chang, 2004) Quality improvements as measured by J.D. Power & Associates are displayed in Figure 8.

By 2004, the tide had shifted, and less emphasis was being placed on lean manufacturing and Six Sigma in the U.S. since these efforts had become routine operations. German automakers were now applying the principles to save production time and reduce costs while simultaneously improving quality. (Armstrong, 2004) This was also the year that Honda once again critically examined its lean practices, with the hopes of identifying new techniques for increasing cycle time and reducing inventory levels. (Chappell, 2004)
Design 

In 2006, J.D. Power & Associates revised their reputable Initial Quality Study to factor in the importance of design, aesthetics, and perceived design flaws to a customer’s assessment of vehicle quality. “ ‘Of course, in the eyes of consumers, design flaws can have as much of an impact on their perceptions of quality as can a defect,’ said Joe Ivers, executive director of quality and customer satisfaction research for J.D. Power and Associates, regarding J.D. Power and Associates’ latest Initial Quality Survey. ‘Yet many manufacturers have tended to address quality solely on the plant floor without considering design factors.’ JD power survey did not take into account design quality as well as manufacturing quality until 2006.”
With respect to productivity and manufacturing efficiency, Chrysler, GM and Ford all exhibited performance improvements from quality initiatives that reduced rework and the costs of addressing defects since 2005 (6%, 3.3% and 3.2% respectively). However, the labor time for assemblies ranges from 28.46 hours (Nissan) to 32.51 hours (Honda) for Japanese manufacturers, and from 33.19 hours (GM) to 35.79 hours (Ford) for the American Big 3. Berkholz (2006) reported that as of recent years, the productivity gap between U.S. and Japanese competitors still exists, but continues to shrink slowly.
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Figure 8. Objective quality measured in terms of defects per 100 vehicles observed during the first 90 days of ownership, as determined by J.D. Power & Associates. Available from http://www.jdpower.com. Used without permission.
Womack (2005) attributes the most recent success of Japanese competitors in the auto industry not to productivity or operational efficiency, but entirely to the price premiums that can be charged as a consequence of their superior quality of design. “The leading Japanese car companies are making more money than their U.S. competitors not only because of lower costs, but because their lean design, production and purchasing system is turning out vehicles so desirable that Toyota and Honda can charge much higher prices for products in the same segment of the market. Indeed, these Japanese companies are giving wages and health packages to current workers in North America similar to those provided by their U.S. rivals, but they're selling vehicles today for $2,500 more than comparably equipped cars made by Ford and GM. This revenue difference, more than the production cost issue, lies at the real heart of Motown's problem.”
A revenue gap (which is sometimes, but not always, the result of a productivity gap) can also negatively affect a firm’s profitability, which is essential for continued growth.
Objective and Market-Perceived Quality of the Final Product
In 2005, Japanese cars earned 9 of the 10 top ranked spots in Consumer Reports: “Twenty-one vehicles, all of them Japanese, scored combined ‘high’ ratings for safety, reliability, fuel economy and owner satisfaction… A reputation for quality has helped Asian brands increase their market share for eight straight years… reaching a record monthly high of 36.3% in January 2005.”

As demonstrated by this example, a reputation for quality is essential, and this is not necessarily dependent upon objective quality metrics. The ASQ ACSI is one metric that can provide insight into perceived quality. Its recent ten-year report noted that “in the automotive industry, perceived quality declined 2.1%, with European and Asian manufactured cars outperforming U.S.-made cars. In lieu of high-quality products, U.S. automakers are driven to compete on price (i.e., rebates, 0% financing, etc.), while the Euro and Asian competition compete mainly on quality. [emphasis added] The Cinderella story of the auto industry is Hyundai, the only auto manufacturer to increase its perceived-quality score significantly (7.6%) in the past 10 years, due in large part to an aggressive and highly focused quality improvement initiative.”
This report went on to assert that consumers will “continue to pay higher prices for top quality, premium products,” citing the example of BMW increasingly gaining strength and market share in the U.S. by promoting high quality, reputable products at the top prices. It concluded that “successful brands must focus on quality as well as cost to provide superior value to their customers.” The pursuit of objective quality will become even more challenging in the future due to advancements in technology. Chappell (2005) and Jewett (2004), for example, note that the potential for quality problems increases as more microprocessors are increasingly being included in assemblies. 
6. Conclusions
By studying acceleration patterns in the domestic market share of U.S. Big 3 firms, a deteriorating industry was detected in 1978, 1986 and 2001, with the 1978 crisis the most severe. A recovering industry was apparent in 1982 and 1998. Only the 2001 difficulties are exactly correlated with a U.S. recession, and only the late 1970’s challenges occur at the same time that Big 3 automakers were experiencing a dismal return on assets.
In 1978 and 1979, the second oil embargo, followed by political upheaval in Iran, drove gas prices up tremendously. As a result, consumer preferences for vehicles shifted sharply in response, and buyers defected from the Big 3 automakers to benefit from the fuel efficiency of the smaller, Japanese cars. By 1981, the Japanese were able to raise their prices 25% because consumers were willing to pay for the fuel efficiency, which they associated with higher quality. The quality-related root cause for this period of deterioration was the inability of American manufacturers to anticipate the implied needs of consumers for more fuel-efficient vehicles, even after the 1973 oil crisis. The long term impact of this shift in preferences was that market share was permanently lost to consumers who had also recognized the high quality of the Japanese products.
By 1986, the Japanese had achieved a substantial productivity advantage over the U.S. auto industry, which Ford would not match until 1987 nor GM until 1997. A productivity advantage means that the cost of production will be less, so long as productivity matches demand (which is guaranteed by JIT practices). Perceived quality will also increase because the consumer will not have to pay as much for a high value. Achieving a “best practice” productivity rate, measured in employee hours per vehicle, is the result of quality improvement initiatives and the application of lean manufacturing principles. The apparent recovery of the industry in 1998 was likely the result of closing this productivity gap, unlike the recovery in 1982 which can be attributed to the increasing focus on quality from U.S. automakers.
Rising levels of defects and recalls, coupled with ever-increasing levels of quality from existing foreign competitors and new entrants such as Hyundai, impacted the image of U.S. auto quality in the late 1990’s. American firms struggled to recapture their image of quality after 2000, while non-U.S. automakers spent time and effort improving design quality, aesthetics, and product features. The deterioration of the industry in 2001 is the only one examined for which the root cause is unlikely to be quality-related; there is no strong correlation between defect levels or other measures of objective quality and the downward shift in market share. It is possible that the recession created by the failure of the dot-com industry was sufficient to change consumer behavior on its own.
Versical (1996) noted that one barrier to the adoption of effective lean manufacturing practices at U.S. automakers was a short-term, quarterly profit focus, instead of a focus on long term sustainability. It was likely this short-sightedness that allowed U.S. automakers to overlook the looming costs of pensions and health care from retiring members of the “baby boom” generation. Unlike other countries, these costs are not subsidized by the U.S. government. The high costs of operation due to pensions and health care are a causal factor for the extreme losses that U.S. manufacturers posted in the past three years. (Warner, 2005)
What can manufacturers do to prevent quality-related downturns within an industry? Based on the analysis of this case in automotive manufacturing, there is no substitute, first and foremost, for effective financial management. Ensuring positive cash flows and profitability means that assets will be available for investing in new initiatives that improve quality, or for the marketing efforts that will reveal and promote a quality reputation. According to the ACSI’s most recent ten-year report, U.S. manufacturers continue to compete on price while foreign manufacturers continue to compete on quality. Though some argue that quality is becoming competitively neutral (Harbour, 2006), there are clear lessons from history that this focus erodes market share and challenges productivity over the long term. Although U.S. automakers are now as efficient as any other manufacturers in the world (Warner, 2005), and quality levels are competitive, the financial crisis may be so severe that the industry could require strong federal support, and potentially intervention, to fully recover. 
References
Armstrong, J. (2004). Germans adopt Japanese lean principles Automotive News, 6/21/2004, 

78(6099), p22.
Barkholz, D. (2006). Report: U.S. automakers make productivity gains but lag Japan. Automotive

News, 80(6206), p. 4

Carney, S. (2001). Ford banks on Six Sigma to keep quality job one. Automotive News,

01/22/2001, 75(5913). p. 38.
Chang, P. How Hyundai grabbed the quality crown. Automotive News, 7/19/2004, 78(6103), p. 4.
Chappell, L. Honda returns to school on lean. Automotive News, 10/18/2004, 79(6117), p. 24.
Chappell, L. (2005). BMW NA purchasing falters in 04. Automotive News, 79(6142), pp. 28FF-


28GG.
Cooney, S. & Yacobucci, B.D. (2005). U.S. Automotive Industry: Policy overview and recent


history. Congressional Research Service Report for Congress, Technical Report


#RL32883.
Crawford-Mason, C. (2007). Personal communication, April 16.

Drucker, P. (1971). What we can learn from Japanese management. Harvard Business Review, 


March/April, pp. 11-23.
Eisenstein, P. (2005). Detroit still in a jam. Professional Engineering, June 12, 2005, 18(11), p.

33.
Feigenbaum, A. V. (2007). The International Growth of Quality. Quality Progress, Feb. 2007.

Fine, C.H., Lafrance, J.C. & Hillebrand, D. (1996). Meeting the challenge: U.S. industry faces

the 21st century – the U.S. automobile manufacturing industry. Washington, D.C.: Office

of Technology Policy, U.S. Department of Commerce. 

Forbes.com (2006) Healthcare, lawsuits hurting U.S. auto industry – Chrysler. AFX News

Limited, February 9, 2006. Retrieved on April 22, 2007 from

http://www.forbes.com/home/feeds/afx/2006/02/09/afx2515110.html
Ford Motor Company (2005). Ford sustainability report, 2004-2005. Retrieved on April 20, 2007

from http://www.ford.com/en/company/about/sustainability/report/default.htm 
Hambrick, D.C. (1989). Reinventing the CEO: 21st Century Report. New York: Korn/Ferry

International and Columbia Business School.
Harbour Consulting (2005). Harbour Report, North America.

J.D. Power & Associates (1999).  Toyota Motor Corporation, General Motors Corporation


Garner most awards in 2005 initial quality survey. Retrieved April 20, 2007 from http://www.jdpower.com/corporate/news/releases/pressrelease.asp?ID=2005069&search=1
J.D. Power & Associates (2001). European automakers nearly tie Asians on new vehicle initial 

quality; domestic makers follow. Retrieved on April 12, 2007 from 


http://www.jdpower.com/corporate/news/releases/pressrelease.asp?ID=113&search=1)
J.D. Power & Associates (2006). J.D. Power and Associates Reports: Redesigned Initial Quality

Study Shows That Vehicle Design Plays As Critical a Role in Consumer Perceptions of 

Quality as Defects and Malfunctions. Retrieved on April 15, 2007 from

http://www.jdpower.com/corporate/news/releases/pressrelease.asp?ID=2006082&search=1
Jewett, D. (2004). Honda looked for suppliers in U.S. that shared its values. Automotive News, 
Kiley, D. (2006). GM’s big bet on quality. Business Week Online. September 7, 2006.
Kiley, D. (2007). Super Bowl Sunday’s hail mary ad. Business Week Online. February 12, 2007.

Lau, J. (2007). The PIMS Study: Quality, Competitive Position and Business Performance.

Acme Strategic Consultants, Sdn. Bhd., Malaysia. Retrieved on February 25, 2007 from http://www.jlasc.com/tqmkt09.PDF. 

McManus, W.S. (2006). The state of the U.S. automotive industry. Technical Report, University


Of Michigan Transportation Research Institute, January 24, 2006.

Morton, I. (1999). GM to have Europe plants running lean this year. Automotive News, 10/11/99,

74(5842). p. 32.
National Research Council (NRC) (1982). The competitive status of the U.S. auto industry: A

study of the influences of technology in determining international industrial competitive

advantage. Washington, D.C.: National Academies Press.
Office of Aerospace and Automotive Industries (OAAI), International Trade Association, U.S. 


Department of Commerce. (2006). The Road Ahead for the U.S. Auto Industry. Technical


Report, April 2006. Retrieved on April 22, 2007 from


http://www.ita.doc.gov/td/auto/domestic/roadahead06.pdf. 
Porter, M. (1996). What is Strategy? Harvard Business Review, Reprint 96608, Nov/Dec 1996.
Rowley, I. (2007). Even Toyota isn’t perfect. Business Week Online, January 22, 2007.
Sherefkin, R. (1999). Ford targets supplier waste. Automotive News, 04/12/99, 73 (5814), p. 2.
Triandis, H. C. (2001). Individualism-collectivism and personality. Journal of Personality, 69, 

907-924.
Versical, D. (1996). Big three not lean enough yet. Automotive News, 8/12/96, 70 (5673),


p. 26.
Warner, A. (2005). Health care: Big 3, UAW must share the pain. Automotive News, 4/18/2005,


79(6143).
Yamaguchi, Y. (2004). Ghosn: Mea culpa on Nissan quality. Automotive News, 79(6111). 
