Car manufacturing 

Ripe for revolution
Sep 2nd 2004 
From The Economist print edition



New kinds of cars are about to produce a new kind of car industry
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AMERICANS are queuing up to add a Prius, a new petrol-electric hybrid car, to the trio of gas-guzzlers parked in the average suburban driveway. There is no doubt about it: this car is cool. It is not only fashionable in the usual way—the favourite model of Hollywood movie stars—but also in a new and startling manner. The Prius serves not only as a green credential for its owner, but also as an exciting high-tech gizmo. Yet for anyone watching the fortunes of the car industry closely, the Prius represents something else as well—the quiet revolution that is about to engulf the car industry itself. 
Leading that revolution is Toyota, manufacturer of the Prius. It is no accident that Toyota, Japan's biggest car firm, is now pioneering the industry's move into new kinds of environmentally friendly vehicles with a cleverly marketed and commercially viable product. Toyota is a relentless competitor which has overtaken Ford in terms of sales and is now tailgating the industry's leader, General Motors (GM). The widespread use of all-electric, non-polluting vehicles, using hydrogen fuel-cell systems (like GM's concept car above), is probably still 20 years away. The Prius, with its little electric motor performing as a supplement to its petrol engine, is just a small step in that direction. But it is significant, because it represents two things that promise to transform the entire car industry—new technology and new production methods. 
So last century
The car business is ripe for revolution. As our survey of the industry in this issue describes, it has chronic problems. Once it epitomised 20th-century capitalism, but today it looks poorly equipped to thrive in the 21st century, or even to survive in its present form. Many of the world's biggest car firms are destroying wealth rather than creating it. About half of the industry is regularly incapable of earning a decent return on its invested capital. Although it still accounts for about a tenth of economic activity in rich countries, it has been virtually shut out of stockmarkets for the past 20 years, accounting for a mere 1% of total market capitalisation.
Only the support of governments and the patience of founding families keep many companies going. Even this has often not made car making profitable. For years companies such as General Motors and Ford have relied on their finance arms to stay afloat. Laden with gold-plated pension and health schemes from an earlier, more profitable age, Detroit sometimes seems like a Swedish-style welfare state paid for by a consumer-finance business specialising in cars. This is unsustainable. Long-term liabilities are being met by repeated financing via the corporate bond market, the only part of the capital markets that most car companies can tap. 
But there are plenty of ideas knocking around for how the industry might transform its fortunes. Ambitious mergers are no longer regarded as the answer, especially after the disastrous acquisition of Chrysler by Daimler-Benz in 1998. Instead, the focus is on ways to adapt the mass production system invented by Henry Ford to the realities of today's markets. All car firms have learned from Toyota how to use just-in-time, lean production to make cars much more efficiently. A continuous flow of parts arrives from the other side of the world (increasingly from China) just when they are needed. But, oddly, the finished cars then sit in parking lots for up to 90 days before they are sold, usually at a discount because they are not the colour or do not have the optional extras that the buyer wants. The whole industry is straining to find ways of making cars to order rather than producing them for inventory.
The industry is also trying to respond to changing tastes. As consumers become more choosy, the market is fragmenting into a bewildering array of niches. As a result, car manufacturers are struggling to make their assembly lines flexible enough to produce, say, roadsters in the morning and pick-ups in the afternoon. But as the market fragments, flexibility alone may not be enough. Smaller production runs, smaller factories and new ways of assembling cars are likely to be needed as well. Henry Ford could one day be history, to borrow one of his own famous put-downs. Economies of scale alone used to dictate the industry's shape, but changing markets could be more conducive to smaller, less capital-intensive companies.
Such changes are already lowering the barriers to entry to new entrants. Some parts suppliers have taken over the role of final assembly of niche models for big car firms, and others are doing more of the development work on new cars. The virtual car company could be in sight: perhaps one day some firms will own only technology, design and a brand, while a contract-manufacturing industry, born of today's suppliers, springs up, a path already taken by the consumer electronics and computer industries. 
Also pushing the car industry in this direction is the fact that cars themselves are evolving into something akin to consumer electronics products, and this trend is likely to accelerate. Cars are already lighter than they were, and they contain growing numbers of chips and other electronic gear. Luxury models have features such as adaptive cruise control that keeps drivers from hitting the car in front. Electronic controls and little electric motors could soon be providing steering and braking as well, much as they do in aircraft. As electronics replaces clutches, steering boxes and other mechanical features, cars will become still lighter.
Thrill me
Those firms slow to innovate will surely exhaust even the patience of protective governments and founding families, and so fade away. Those that are successful at coping with the big technological, marketing and financial changes beginning to sweep the car industry, as Toyota has so far shown itself to be, should survive. But for the next few decades they, too, will have to scramble to adapt. And the car industry's privileged status as the pre-eminent example of the power of mass production looks finished. The industry of the future will look more like other consumer products businesses—crowded, fast-moving and a slave to the whims of customers. 

Perpetual motion
Sep 2nd 2004 
From The Economist print edition
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For much of the 20th century, carmaking was the “industry of industries”. Now it has to reinvent itself, says Iain Carson


IT MAKES nearly 60m cars and trucks a year, and employs millions of people around the world. Its products are responsible for almost half the world's oil consumption, and their manufacture uses up nearly half the world's annual output of rubber, 25% of its glass and 15% of its steel. No wonder the car industry accounts for about 10% of GDP in rich countries.
But the industry that has pioneered the forms and weathered the storms of 20th-century capitalism is now over 100 years old, and it is struggling. Average profit margins have declined from 20% or more in its youth in the 1920s to around 10% in the 1960s and less than 5% now, and some volume carmakers have actually been losing money. Despite its importance to modern economies, the industry has all but vanished from equity markets. “It is becoming a sunset industry, a has-been in financial terms—a flagrant contrast with its continuing social role, its share of employment and its political influence,” write Graeme Maxton and John Wormald in a new book, “Time for a Model Change”. 
A study by Deutsche Bank two years ago found that the car industry represented just 1.6% of Europe's stockmarket capitalisation, and only 0.6% of America's. Two decades earlier, the figures were 3.6% and 4% respectively. Although firms such as Ford dominate the corporate-bond market, the car companies' debt is rated as close to junk, so they have to pay dearly for this kind of finance. In Japan the picture is different because of the unusual success of the world's mightiest carmaker, Toyota, and (latterly) the recovery of Nissan under the wing of Renault. 
Invented here
A century ago the car industry more or less invented modern industrial capitalism. The car started life in Germany, and early development of the industry began in France (hence automobile, originally a French word) in the 1900s, but it was in America that it came of age. Henry Ford's adaptation for carmaking of the moving assembly line he had seen in Chicago slaughterhouses marked the birth of mass production. 
But Mr Ford applied those techniques to a vehicle that resembled a horse-drawn carriage, with a body laid on to a separate chassis. Modern cars have a monocoque steel body in which the strength is built into the pressed steel floor, sides and roof. It was invented by Edward Budd, taken up by Dodge and then by Citroën in Europe, and then by all volume carmakers.
Toyota may have refined the process in the 1960s by its lean-manufacturing (just-in-time) techniques, but cars are still made by stamping, welding and dipping steel, then stuffing the body with engine, trim and seats. Factories have to be large to reap the biggest economies of scale: around 250,000 units a year for assembly plants and 1m-2m units for making body panels. So Mr Budd's legacy was not only a way of making a rigid integral car body; he also laid the foundations for a whole rigid industry that some experts think is now incarcerated in its own vast plants. 
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Around the same time as modern car manufacturing was born in the mid-1920s, Alfred Sloan's ideas for running General Motors provided the model for the great corporations that grew up to dominate the second half of the 20th century. GM soon swept past Ford as Mr Sloan revolutionised the young car industry, and Ford has never regained the dominance it enjoyed in the infancy of mass production. 
The car industry has been ahead of its time in many respects. Peter Drucker, a management writer who first made his name with a study of GM in 1945, coined the phrase “industry of industries”. The company was also the leader in “planned obsolescence”, the frequent changes in design that tempted customers to switch to a new model every year or so. It was the first to feel consumer anger, with the publication in the 1960s of Ralph Nader's attack on the safety record of the Big Three Detroit manufacturers, “Unsafe at Any Speed”. In the 1970s, as the oil price quadrupled, the industry found itself under attack from environmentalists outraged by its products' gas-guzzling habits. 
It was also among the first to come under careful government scrutiny, from safety concerns to environmental issues to antitrust worries in the days when General Motors had 60% of its domestic market and could snuff out competitors with a few well-chosen price cuts. But it also received more welcome government attentions. When small, economical and reliable Japanese cars started to eat into Detroit's market share, the American government imposed restraints on those imports. Soon afterward, the industry in Europe came under similar pressures. 
The car industry also found itself at the cutting edge of capitalism in another sense. As mass production techniques developed in the 1920s and 1930s, its workers increasingly pushed for unionisation. At times, it seemed as though the car factories of the Detroit area, the British Midlands or the huge plants around Paris were the main battleground of the class war. Even today, the United Auto Workers union (UAW) still dominates Detroit, even though trade union membership in America's private sector as a whole is well below 10% of the workforce. 
Until last year the UAW's leadership seemed to have its head in the sand, oblivious to the competition that was hurting General Motors, Ford and the Chrysler end of DaimlerChrysler. Then it suddenly got the message, agreed to a moderate pay deal and accepted more closures. The union has seen its membership decline steeply over the past 20 years, but it can still make it hard for car companies to reduce overcapacity.
Today the motor car is the epitome of mass production, mass marketing and mass consumption, with some of the strongest brands in the world. For most households in rich countries, it is the second-biggest purchase after a house or flat. Few other consumer-goods industries depend so heavily on a thriving second-hand market for their products. And yet there are powerful forces at work that could profoundly change the industry. 
One is the fragmentation of the market, leading to lower production runs. Another is dissatisfaction with the costly system of building cars for stock, not to order. A third is innovative modular construction, in which more of the car is put together by parts suppliers. And further ahead, a fourth force could be a switch to electric cars with electronic and electrical rather than mechanical controls. 
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A world falling apart
Right now, though, the biggest force for change is the fact that most of the volume-car industry is broke and needs fixing. The market in America, Europe and Japan, where over 80% of the world's cars and trucks are sold, has been running out of growth. In America the arrival of European, Japanese and South Korean makers has created overcapacity. Moreover, as America's own carmakers constantly improve their productivity to catch up on these new rivals, their greater efficiency itself increases capacity by about 3% a year. 
In Germany and France, rigid labour laws have inhibited the closure of redundant old factories, although Renault has set a good example, and Ford Europe and GM Europe have been trying to follow it. In Japan, the close industrial partnerships known as keiretsu have proved too rigid for some manufacturers. Only Toyota and Honda remain in purely Japanese hands. The smaller Japanese producers make little or no profit at home and are struggling to get into the black in Europe. Even for the big companies America provides the best hopes for growing profits. 
The rest of the world presents a mixed picture. In Asia the 1997 financial crisis dealt the South Korean car industry—always a rather artificial creation—a huge blow. Today only Hyundai survives as an independent. In South America economic collapse in Brazil and Argentina put a stop to the rapid expansion of the car industries there, leaving foreign investors such as Fiat to cut their losses. 
The boom in China is getting everyone excited, but it needs to be kept in perspective. For all the huge percentage increases, the annual value of that market is equivalent to just about a month's sales in the rest of the world. 
All the car companies think that if only they try harder, they can somehow regain growth at the expense of rivals. But in reality they are like Scott Fitzgerald's “boats against the current, borne back ceaselessly into the past”. Add the growing pension and health-care bills of traditional producers such as America's Big Three and the Europeans, and it is easy to see why the industry is feeling under siege. 

Detroit's nine lives
Sep 2nd 2004 
From The Economist print edition



America's carmakers are regularly written off, but they always seem to bounce back


A DECADE ago, Paul Ingrassia and Joseph White wrote a racy book called “Comeback: The Fall and Rise of the American Automobile Industry”. It starts with the words: “This is an American success story, born of a close call with disaster.” Last year another American writer, Micheline Maynard, published a book called “The End of Detroit: How the Big Three Lost Their Grip on the North American Car Market”. Its opening sentence: “Detroit's long reign as the dominant force in the American car industry is over.”
It seems that once every decade or so America's car industry gets into deep trouble, but each time something comes along to save it. In the 1980s, the family bailed out Ford, and the federal government gave a loan guarantee that rescued Chrysler; in the 1990s, it was the boom in sport-utility vehicles (SUVs), where the government also helped with import tariffs that kept Japanese sales down. 
In 1991 and 1992, GM lost a total of about $15 billion in its North American car business and was saved only by profits in other markets, mainly Europe. But after a brush with bankruptcy in 1992, GM, under a new chief executive, Jack Smith, quickly got back into the black. This Mr Smith, a quiet Bostonian finance man, eschewed the flamboyance of his predecessor-but-one, Roger Smith, who nearly drove the company into the ground in the 1980s by over-investing in factories and robots. Ford had had its own financial woes in the early 1980s, but came through in better shape than its rivals. In the early 1990s it was recovering and looked like passing GM. 
Chrysler was emerging from near-bankruptcy for the second time in ten years. This time around it was nimble product development and leaner manufacturing that did the trick, not federal loan guarantees. Most of the credit for re-energising the company belonged to Bob Lutz, an industry veteran who had enjoyed a distinguished career at Ford and BMW (and who is now working his magic on GM's product development as vice-chairman). But an attempt to merge with Fiat, then healthier than now, fell through because the Italians were wary of Chrysler's legacy of pensions and pensioners' health-care costs.
All of the Big Three were pushing into profit thanks to an extraordinary boom in demand for big pick-ups, SUVs and minivans, where they held a dominant position. These vehicles played on the Americans' traditional love of pick-ups, but stretched the concept of utility. (Oddly enough, the world's first real SUV was the Range Rover, made in Britain by a subsidiary of the now-defunct British Leyland.) Today's optimists think that the Big Three could design their salvation again. 
Market of markets
The United States remains the largest single market for cars, and the most lucrative one. But nearly half the cars sold in America are foreign brands, leaving the country's three native car manufacturers struggling. Japan's Big Three (Toyota, Nissan and Honda) and the European luxury brands (Mercedes, BMW and Volvo) make their best profit margins in America. Even European brands that have never succeeded there, such as Renault and PSA Peugeot Citroën, still dream about it. Indeed, when Carlos Ghosn becomes boss of Renault as well as Nissan next year, one of his top priorities will be to take the French brand back into America, with a little help from Nissan, which is already well established in the market. 
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Car sales in America have been booming continuously since the late 1990s. Normally car companies make enough profits in boom years to tide them over when sales slump. But in recent years the normal rules about cyclical peaks and troughs seem to have been suspended, as sales have stayed at a high level.
After September 11th 2001, Americans stopped buying cars. In the deathly hush that followed, General Motors launched a wave of discounts and credit incentives in a campaign to “keep America rolling”. This raised the stakes in price discounting, a practice that had already been spreading for five years. GM's campaign was a great success, keeping sales ticking over nicely. Ford and Chrysler were obliged to follow suit immediately, and over time even the Japanese brands had to offer some discounts. European imports, with their upmarket brand image, withstood the pressure until this summer, when Volkswagen had to offer reductions. Since 1999, total car sales in America have averaged around 17m a year, even through the mild recession of 2001—though they dipped a bit this summer. 
Some people put this down to a growing and increasingly affluent population, with the three-car garage becoming the norm in suburbia. Less starry-eyed observers think that a more pernicious process is at work. The Europeans, Japanese and South Koreans are opening new factories in America faster than the traditional manufacturers can shut down their less productive plants. The resulting oversupply has sparked a price war that is keeping up the volume of sales, at an average cost of around $3,000 per car. 
In an industry with such high fixed costs, it is tempting to sell at almost any price to keep the cash coming. That is what GM did after September 11th, and everybody is still doing it today. But the imported brands get away with discounts roughly half of those that Detroit has to offer. The effects of this price war fall disproportionately on American makers, for a couple of reasons. Brands such as BMW, Mercedes, Volvo and even Volkswagen have usually commanded a premium price because they are seen as stylish. Japanese products are also perceived to be superior for their reliability and for the quality of their dealer networks. Moreover, these companies all have new or nearly new factories in America, which deliver higher quality and productivity than the American makers' older plants and are not burdened with a legacy of high pensions and health-care costs.
In this market full of discounts, each manufacturer is hoping that it can squeeze more car sales at the expense of its rivals. In fact, sales stayed artificially high only because the producers are making it attractive for consumers to swap their older vehicles for new ones. Detroit is, in effect, paying people to scrap their cars. Falling second-hand values bear this out.
While all this was going on, the bursting of the stockmarket bubble was beginning to hurt the pension funds of the Big Three. GM, for instance, has 2.4 pensioners for every employee, and Ford's retired workers also outnumber present employees. The more that these companies lay off older workers, the more they add to the burden of pensions and health-care costs. The federal government is being furiously lobbied to find some way of helping out the carmakers, just as it has helped the steel, textile, farm and airline industries. 
Both Ford and GM have had to issue bonds worth billions of dollars just to plug holes in their pension funds, and have had to use chunks of their profits for top-up payments. But these bond issues simply replace one form of liability with another. They do nothing to solve the underlying problem; in fact, they disguise the financial woes because the companies are allowed to assume a 9% return on the sums invested in the pension fund. 
For much of last year, it was feared that Ford, in particular, would topple over into Chapter 11 bankruptcy. The company went from a profit of $7.2 billion in 1999 to a loss of $5.4 billion two years later. After Jacques Nasser, its charismatic chief executive, was fired in late 2001, the company seemed to drift as it sought to reverse the ambitious diversification strategy he had devised. Chrysler also caused a scare in the spring of last year when its parent DaimlerChrysler announced a $1 billion provision that ruled out Chrysler's expected profit in 2003. This came just as new products were supposed to be revitalising the company and at long last demonstrating some benefit from the company's merger with Daimler-Benz back in 1998.
One credit-rating agency, Egan Jones (which predicted the collapse of Enron and WorldCom), said that Ford was saved from going bust only because it was a household name. Sean Egan, founder and boss of the agency, worried that Ford relied too heavily on bonds secured against customer repayments of car loans. Raising securitised credit becomes more difficult when a flood of discounted new models hits the market, depressing used-car values and leading to yet more discounting. 
With sales incentives offering interest rates all the way down to zero, the car companies eventually have to funnel money into their credit subsidiaries to balance the books, so loss-making consumer-goods makers are lending money to customers to buy their wares. They then use the stream of income from customers' repayments to secure debt from the capital market, even as they discount their new cars and weaken second-hand values. This adds risk to the stream of securitised income, as well as causing another financial headache when fleets of leased cars revert to the manufacturers every six months. 
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The danger in all this financial engineering is that sooner or later credit-rating agencies will become worried by this pyramid of risk. They might then conclude that the underlying business model is broken, so car companies would get shut out of unsecured borrowing and could run out of cash. It was this nightmare scenario that was facing Detroit's carmakers last year. 
But now both GM and Ford can see their North American businesses turning the corner. Mr Lutz points to the success of GM's Cadillac division, which has a waiting list for some of its luxury models. Far from expecting discounts, he says, buyers are prepared to pay over the odds to get their hands on them. He aims to replicate the Cadillac comeback with other troubled GM brands such as Chevrolet and Pontiac. The company's previous divisional structure, which encouraged bureaucracy, has been scrapped. “There is now one GM,” says Mr Lutz. Engineers and designers switch from working on Cadillacs to Pontiacs without missing a beat, and duplication and overlaps have been eliminated.
Ford, which took the axe to its excess capacity in America somewhat later than GM, is still trailing its bigger rival, but both companies' financial performance has been surprisingly strong since the start of this year. Ford followed a profit of $1.95 billion in the first quarter of this year with one of $1.2 billion in the second (almost triple that for the same period last year). CreditSights, an independent investment-research firm, reckons that the opening of two rebuilt factories making upmarket models, in Dearborn and Chicago, will add $2 billion a year to Ford's profitability by 2005. But the domestic market slumped in the summer and inventories of unsold cars rose: the discounts and other incentives needed to counteract this will make the second half of this year tough for Ford, despite its sparkling beginning to the year. 
GM has been telling analysts that it is on track to generate $5 billion in operating cashflow this year, with a net profit of $1 billion-1.4 billion in North America. Like Ford, GM reported rising profits in the first half of this year: both were boosted by their finance earnings. 
Invasion of the model snatchers
But the biggest thing that has happened in the American car market in recent years is the expansion of the Japanese (along with the upmarket Europeans, Mercedes and BMW, and latterly South Korea's Hyundai). Through the 1990s the Japanese accounted for the bulk of $3.1 billion of direct investment in America's car industry, opening plants to make 1.1m cars a year which created 14,400 jobs. That investment attracted subsidies from the states where the plants were built (mostly in the south) worth between $800m and $1 billion, according to calculations by Maureen Appel Molot, of Carleton University in Canada, who has studied automobile investment in the North American Free Trade Area. 
This comes on top of an earlier wave of Japanese investment in America in the 1980s, worth a total of $3.4 billion, which created the capacity to make 1.5m vehicles a year, and 18,700 jobs . The investment incentives then were thought to be worth between $500m and $1 billion. The average car produced in America by Japanese or European makers carries investment incentives of over $1,000. No wonder these manufacturers can get away with offering only half the $3,000 or so of sales incentives or discounts that American makers have to provide to move cars made in the old factories of the mid-west rust belt. The new “transplant” capacity is now approaching 3m vehicles a year, about one-fifth of domestic companies' capacity.
Much of the second wave of Japanese investment was in plants to make big pick-ups and SUVs, to which the incomers were new. Jeff Schuster of J.D. Power, a consumer-research firm, points out that it was the addition of such vehicles to the product range of Nissan, Toyota and Honda that allowed them to push down the Big Three's share of their home market from 66% in 2000 to 60% last year. He expects a further slight decline for the Detroit makers, but thinks most of the loss in market share is now behind them. 
American carmakers, for their part, have become heavily engaged in Japan, with Ford rescuing Mazda, and DaimlerChrysler offering a lifeline to Mitsubishi (although earlier this year the German company refused to put in a further cash injection, leaving Mitsubishi Motors to be rescued by its keiretsu partners). GM has poured millions of dollars into Isuzu, Suzuki and Fuji (makers of Subaru), helping them out with finance and technology. GM's share of the American market has slumped to under 30% from more than twice that at its peak 30 years ago, but the company's global footprint—including not only its Japanese interests but also Daewoo and Fiat, in which it holds stakes—covers a quarter of all car sales worldwide. 
This pattern of partnerships and alliances has quietly grown throughout the past decade. Many in the industry think it makes more sense than attempting difficult mergers. 

The new European order
Sep 2nd 2004 
From The Economist print edition
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Mergers and deals have left Europe's car industry in a surprisingly healthy state


THE car industry has been consolidating almost since it was born. In the late 1920s there were 270 car companies, mostly in America, before the Big Three gobbled them all up. Today, with the industry fully mature, there are only seven big groups and three smaller ones. Back in 1986, the late Gianni Agnelli, who spent over 30 years at the head of the Fiat Group, forecast that by the end of the 1990s there would be only half a dozen big carmakers left worldwide. He was not that far out. In volume terms, six groups, GM, Toyota, Ford, Renault/Nissan, Volkswagen and DaimlerChrysler account for some 70% of global sales, including their affiliates. 
The three big consolidation deals of recent times have all involved European companies, and have produced mixed results. BMW bought Rover from British Aerospace in 1994, seeking to reap economies of scale by roughly doubling its output to 1m vehicles, and acquiring the strong Land Rover brand as part of the deal. But because it failed to appreciate how deep Rover's problems were, it did not put them right. 
Six years later, when it gave the company away to a consortium of businessmen and employees from Britain's Midlands, it was left with the successful Mini brand, manufactured in the old Rover factory in Oxford. Even though the Mini is a runaway success, it is not much to show for the $5 billion that the German company poured into its “English patient”, as Munich wags used to call it. But at least the Mini brought BMW's sales up to the 1m mark and helped it overtake Mercedes (excluding Chrysler) in global sales in the first half of this year, for the first time ever. 
One reason Mercedes has been overtaken is that top management at its parent DaimlerChrysler has been preoccupied with its own acquisition problems. When Daimler-Benz announced its merger with Chrysler in 1998, the bosses of Toyota's American subsidiary held an impromptu party at their head office in the suburbs of Los Angeles. They foresaw what the Germans did not: that the sheer difficulty of a transatlantic merger would distract Chrysler and boost its competitors. 
They were to be proved right, but the damage went even deeper. Last year, the combined stockmarket value of the two companies had fallen to about half the sum of their separate valuations before they merged in 1998. The merger (which was really a takeover of Chrysler by Daimler-Benz) reduced the value of the two businesses by $28 billion. Like BMW with Rover, Daimler failed to look closely enough at Chrysler's business before tying the knot. The smallest of America's Big Three looked good at first sight, but its best-selling products were ageing, its quality was slipping and it had nothing much in the product pipeline.
Moreover, the Germans were slow to get a grip on Chrysler's management. It took them about two years to put in the engaging Dieter Zetsche, who had what it took to start turning Chrysler round. Unfortunately the company's revival coincided with the latest round of price-cutting, leading to last year's big write-off and the postponement of break-even hopes for 2003. But the latest Harbour report (a snapshot by a respected consultancy of the American car industry, both American- and foreign-owned) shows that Chrysler has made great strides, with efficiency rising by 16% in the past two years. Even so, Chrysler last year was losing a hefty $496 on every car it sold, compared with Ford's modest $48. GM was making a profit of $178 per vehicle, but was still completely outclassed by the Japanese: Honda made $1,488, Toyota $1,742 and Nissan $2,402 per car. 
DaimlerChrysler's management thinks that in the longer term it will be able to reap huge benefits by transferring more Mercedes technology, parts and manufacturing know-how to revive Chrysler. But sceptics point out that the company has also been slow to turn round its Japanese affiliate, Mitsubishi Motors. Last spring DaimlerChrysler's chief executive, Jürgen Schrempp, proposed putting more money into the Japanese company to help it restructure, but DaimlerChrysler's board preferred to let Mitsubishi's Japanese keiretsu partners take the strain.
Fitch, one of the big credit-rating agencies, upgraded DaimlerChrysler in May, which should help the company's bonds. Analysts expect the group's pre-tax profits to recover from last year's depressed €596m ($673m) to over €5 billion this year and €7.3 billion in 2006. So after several wasted years it looks as though the benefits from the merger may soon start to flow.
The standard against which motor-industry get-togethers have been judged in the past five years has been the spectacular alliance of Renault and Nissan, which amounts to a virtual merger without the pain of fully fusing two companies. When the French group announced in early 1999 that it was taking a 37% stake in Japan's perennially loss-making second-biggest car company, virtually nobody in Japan thought it would work. 
Renault renaissance
But within two years the man in charge of rescuing Nissan, the Brazilian-French Mr Ghosn, had turned it from loss into profit by closing factories in Japan and speeding up the development of more attractive cars by Nissan's impressive engineers. Once it was clear that Nissan was starting to reduce its huge debt burden, Renault increased its stake to 44%. But the two companies are keeping their separate identities in order to retain brand loyalty and employee motivation, “the fuel on which companies run”, as Mr Ghosn likes to say. 
The architect of the Nissan deal was Louis Schweitzer, the chairman and chief executive of Renault. Mr Schweitzer had been running the rule over Nissan since the mid-1990s when he became concerned, after Renault's part-privatisation, that it was too dependent on France and western Europe. Part of the attraction of Nissan, he says, is that “it gave us entry into Japan and the United States”: Renault had twice before had to beat a retreat from America. Mr Schweitzer had always thought there was a 90% chance that the deal would work, otherwise he would not have risked investing $5 billion (half Renault's equity) in ailing Nissan. But many thought him crazy. 
After the stockmarket crash in Asia, Renault felt that it could at last afford to acquire control of Nissan without bankrupting itself: Renault's market capitalisation on its way up overtook Nissan's on its way down. A letter to Nissan's boss in January 1998 was well received. What Mr Schweitzer did not know at the time was that Nissan had approached both Daimler-Benz and Ford for a rescue, but both of them had shied away. 
Now Renault and Nissan are pushing ahead with their plans to share car platforms, reducing the number across the two companies from 40 in 2000 to ten in 2010. This will open the way to common purchasing which Commerzbank analysts reckon will save them more than €500m a year. On top of such operational savings, Renault will this year derive about a fifth of its profits from Nissan dividends. 
For much of the past decade, the two surprising stars of the European volume car market have been Peugeot and Volkswagen. Peugeot delivered outstanding shareholder returns by keeping a tightly focused range of products, refreshing them often and refusing to spend too heavily on new capacity. Instead, in keeping with its stern Protestant roots in south-eastern France, it sweated its assets and ruthlessly pushed through changes in working practices to achieve more flexibility. It also benefits from using the same components to produce two complementary brands with very different customer appeal. Other assets include its excellence in diesel engines for small cars and its joint ventures for engines, small vans and small cars with partners that include Ford, Fiat and Toyota, with which it shares a factory making a cheap car in the Czech Republic. 
Volkswagen's profits are falling fast, but it is tackling its high costs. Its big challenge is to show that it can manage its sprawling stable of brands, ranging from Bentley and Lamborghini to Audi, SEAT, Skoda and VW itself. To introduce more coherence, its boss, Bernd Pischetsrieder, appointed Stefan Jacobi as director of marketing for the whole VW group to ensure that none of the brands got in each other's way.
Europe's three weak brethren are Fiat, Ford Europe and GM Europe. Fiat seems to many observers to be in terminal decline, not least because of the frequent changes in its top management and the refusal so far of GM, which bought a 20% share in the Italian company four years ago, to take up its share of a recapitalisation last year. Its stake in Fiat Auto is now down to 10%. But the present head of Fiat Auto, Herbert Demel, is pressing ahead with a rescue plan drawn up with the banks, and the company has had a hit with its new Panda small car. Fiat was nearly sold to DaimlerChrysler in 1999, but Gianni Agnelli, the patriarch of the controlling family, could not bear to lose it. An earlier attempt to hook up with BMW had fallen at the same hurdle.
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Ford and GM used to mint money in Europe when local companies such as Renault, Peugeot and Volkswagen were not doing very well and imports from Japan were restricted. But since 1984 Nissan, Toyota and Honda have been opening their own European factories and the competition has grown tougher. Toyota alone now has 5% of the European market. In the past decade Ford and GM have lost billions in Europe. Last spring GM's boss, Rick Wagoner, asked his number two, Bob Lutz, to sort out the company's European operations. Within three months Mr Lutz, a Swiss-born American who once ran Ford Europe, had created an integrated structure to bring together GM's three previously disparate European businesses, Adam Opel in Germany, Vauxhall in Britain and Saab in Sweden. Fritz Henderson, a former boss of GM Latin America and GM Asia Pacific and, at 45, a rising star in the company, has been charged with putting Mr Lutz's plan into effect. In June he became head of GM Europe in Zurich.
What a difference a decade makes
Ten years ago Europe's car industry was struggling. Its premium marques, Mercedes and BMW, had yet to emerge as strong global brands. Volkswagen was dragged down by the acquisition of a Spanish firm, Seat, and by its high production costs in Germany. Renault's attempted merger with Volvo had fallen apart after the Swedes resisted French government dominance. Little PSA Peugeot Citroën seemed too small and too restricted to Europe to survive.
Now BMW and Mercedes have broken through in global markets, and Volkswagen has grappled with many of its problems and made progress in America and in China. Peugeot has done rather well and is no longer so heavily dependent on France. Renault has changed the industry's entire landscape with the Nissan deal. With the exception of Fiat, the European industry is in surprisingly good fettle. Even Daimler-Benz's ambitious transatlantic leap to join with Chrysler is at last beginning to show signs of working. That leaves only Fiat still stuck with losses. 

Here be dragons
Sep 2nd 2004 
From The Economist print edition



China will be a much tougher market than many people think


NO WONDER car companies are excited about China. Car sales there have been growing by leaps and bounds for a decade, in some years by as much as 50%. This year the Chinese market has overtaken the German one as sales surge towards 5m; in three years it could be bigger than Japan's. All the big western car companies have joint ventures with local ones, such as Dongfeng and Shanghai Automotive Industry Corp (SAIC). Their net profit margins in China average more than 9%, compared with barely 2% in America. Volkswagen and General Motors, the market leaders, make a third and a quarter respectively of their global net profit there, according to a new study by AlixPartners, a consultancy. 
But the milk and honey could soon dry up as capacity outruns demand. A huge wave of new investment is now going into Chinese car plants. According to Automotive Resources Asia, a consultancy in Beijing, western car firms are set to invest about $13 billion over the next five years. This summer GM announced plans to spend $3 billion to double its capacity in China to 1.3m vehicles a year; Ford said it would invest $1.3 billion, and VW about $6 billion.
This reminds many of Brazil's car-investment boom a decade ago that ended in a spectacular bust. Things in China are unlikely to get as bad as that, but capacity utilisation is low in many plants, making for dreadful operating economics, and demand, although still soaring, cannot keep up with the new investment. Capacity last year reached 3.4m cars , say consultants at PricewaterhouseCoopers, and is due to rise to 5.5m within a few years. 
Over the past three years prices have already fallen by about 25%, and experts expect the decline to continue at the rate of around 10% a year as competition hots up. Booming developing markets and overcapacity often go together as all the makers rush to join the game. They see losses in the early years of a factory's life as normal, but hope to reap profits later. 
Aside from foreign carmakers, China also has over 100 home-grown car companies, which usually copy western designs with scant regard for intellectual property rights. Chery, for example, has been very successful with its little QQ model, a clone of GM's Chevrolet Spark. At $5,000, it is $1,250 cheaper than the Spark, and outsells it by about six to one. 
GM's complaint to the government in Beijing will probably drag on for a few years as Chery, with the help of western experts, develops its own models. In the meantime, people like GM's Mr Lutz expect to see small Chinese cars being exported to America. So not only will China be a tougher place for westerners to continue to make fat profits, but it will become a serious competitor in Asian markets and even in America and Europe. 

Fighting back
Sep 2nd 2004 
From The Economist print edition
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What carmakers are doing to counter relentless competition


FOR the past 20 years, carmakers round the world have been trying to emulate Japanese companies' success in lean manufacturing, seen as the benchmark for ensuring quality and efficiency, especially as practised by Toyota. Most car factories have now been revamped more or less along Japanese lines, so the gap between Japanese and western producers has become much smaller. Indeed, four of the five most efficient assembly plants in North America belong to GM. 
Glenn Mercer, head of automotive services at McKinsey, a consultancy, explains that once all the makers have got the labour content of assembling a car down to 18-20 man-hours, lean production becomes less of an issue. “Manufacturing is not the game now,” he says. But differences at the margin still count. GM is ahead of Ford on productivity, giving it lower variable costs and enabling it to offer larger discounts to hold on to market share. The next thing everyone has to do is to make factories more flexible so that they produce what customers want and what is selling well. The idea is to tie product development, marketing and manufacturing more closely together.
The main thrust of competition at the moment is in product development. Each company is trying to compete in every segment of the market, with a plethora of niche models designed to attract particular groups of consumers, and to renew them rapidly enough to keep interest fresh. This is causing the market to fragment. The days are over, says Richard Parry-Jones, boss of product development at Ford, when you could get 30% of the European mid-sized market (which means 10% of the total market) with just one bestselling Ford Cortina four-door family saloon. “Nowadays you would need five or six derivatives, including a five-door, a station wagon, an MPV (the European name for compact minivans) and an SUV.” Likewise, whereas a decade ago Ford in America could count on selling 750,000 of its F-150 pick-up trucks a year, now it has to have umpteen variations to hit that level.
Twenty years ago, Americans had a choice of several different classes of saloon cars or station wagons, offering a range of prices, features and sophistication. At the top end were big, quiet luxury saloons such as Ford's Lincoln Town Car or GM's Cadillac DeVille. At the bottom were little Ford Escorts and Chevrolet Cavaliers. In-between were big but basic models. Now about one in two vehicles sold in America is a pick-up, an SUV or a minivan. In addition there are so-called crossover vehicles, big SUVs such as the Cadillac Escalade or the Ford Excursion, which offer the ride and comfortable interior once found only in luxury cars. Throughout the whole range there are niche models that combine sporty features—for instance, for driving off-road or towing power-boats—with more general utility.
In Europe and Japan, the main difference between cars has traditionally been size. Small cars were usually basic; medium-sized cars, epitomised by the ubiquitous Ford Cortina, a little less so. Now even the small cars have fancy fittings such as electric windows and air conditioning, and there are whole new categories of niche vehicles, such as Fiat's cheap-and-cheerful new Panda and the ultra-cheap new Renault Logan.
The cost of fragmentation
In their book, “Time for a Model Change”, Messrs Maxton and Wormald say that this proliferation of models and variations is making the business too complex and too expensive. They have calculated that the number of combinations of style and fittings in some vehicles runs into billions. But others are more sanguine about the larger range of models. David Cole, chairman of the Centre for Automotive Research (CAR) in Ann Arbor, Michigan, thinks the business has become less risky now that engineers are able to use computers to speed up the development of new models and variations. New cars can be designed and viewed on screen rather than laboriously designed bit by bit, then demonstrated in a clay model to show what the finished product will look like. That is just as well, because the pace of competition has speeded up too. 
Bob Lutz at GM reckons it takes about 36 months to get a new vehicle into the showrooms. The first 12 months go on figuring out what sort of vehicle it should be and making the business case for it, and the next 24 months are spent working on the design and engineering. In Europe, car models used to be designed to last for seven years, with perhaps one facelift after a few years, but now the trend is towards the American pattern of updating models every year. European makers such as Fiat, Peugeot and Renault have seen their sales and market share slump at different times as the average age of their models grew. 
Both PSA Peugeot Citroën's boss, Jean-Martin Folz, and his Renault counterpart, Louis Schweitzer, are determined to keep the average age of their models below three years. The trick, says Mr Schweitzer, is to do that without investing too much in tooling up for makeovers. The example everyone wants to avoid is Ford in Europe. Starting in the mid-1990s, it began to neglect product development to save money, allowing the average age of its models to creep up towards five years. The market share of Ford-badged cars slumped from 12% to barely 8%, from which the company is finding it almost impossible to recover.
Japan is quite different. Car buyers there are interested only in completely new models, not facelifts. But then the country has hardly any second-hand car market because rigorous technical checks cause vehicles to be scrapped within five years. This is akin to a permanent government stimulus to demand for new cars, of the sort the French, Italian and Spanish governments introduced in the 1990s. They offered incentives to drivers to scrap their old cars if they bought new ones, in the hope of boosting Fiat, Renault and so on. Something similar happens in America, except that it is the shareholders of the Big Three who bear the costs.
Your wish is our command
Given the huge range of models that car companies must offer now, they have found they need factories that are completely flexible, able to switch from making one model to another to meet fluctuating demand. Honda was first to latch on to this, organising its global spread of factories so that any one of them could make any car, with only short delays for rearranging the machinery. More recently others, such as Ford in Europe, have re-vamped their facilities with the same end in mind. Even in its heartland, the River Rouge factory beside Ford's head office in the Dearborn suburb of Detroit, Ford is replacing an old plant with a new, more versatile one. This will make SUVs and other light-truck vehicles, working with three different vehicle platforms (the basic floor and underpinnings of a car) to produce a mix of nine different models.
For some years now, manufacturers have used common platforms to serve as the basis for a whole range of models, aiming to widen their range without wholesale redesigning, engineering and tooling-up. Models that share the same basic architecture can be welded and assembled on the same lines by the same robots. Platform-sharing was carried furthest by Volkswagen under its former chief executive, Ferdinand Piëch. But his successor, Mr Pischetsrieder, quickly concluded that the process had gone too far. 
Thus, sales of the Czech-built Skoda (which was bought by VW in the early 1990s and had its cheap-and-nasty image burnished by its new owner) were challenging the posher German-made Golf, which used the same platform. Now VW is concentrating on what it calls “modules”: different models still share parts, but not to the extent that different brands end up looking the same. Ford is going the same way, says Mr Parry-Jones. “The trick is not to commonise the wrong bits in different models. You commonise parts such as batteries and alternators, not things the customer can see, like the window switches.”
Another way of saving money on making cars, design for manufacture, played a big part in the last rescue of pre-DaimlerChrysler in the early 1990s, though it has faded somewhat in the past ten years. In addition to having a smart range of best-selling Jeeps and minivans, the company brought out a line of cars that had been specifically designed for simpler, cheaper manufacture, without detracting from their qualities. Even Toyota was impressed when it pulled apart a little Chrysler Neon ten years ago by how well it had been designed for economical manufacture.
But with every manufacturer trying to outdo the others with a proliferation of models, and having to slash prices to shift its stocks of finished cars, a more radical approach may be needed. Instead of guessing in advance which models and which variants are going to sell, why not build to order? 
For years, companies such as Renault and Fiat have been trying to cut the time that elapses between a customer placing an order for a car and taking delivery. Much of this is taken up with paperwork before the order is allocated to a particular factory. Renault has recently given up on its aim of reducing the time from order to delivery to 14 days, settling instead for 21.
There is a glaring paradox in the way cars are produced. Manufacturers sweat blood, and squeeze their suppliers hard, to operate a just-in-time production system whereby the components for each car arrive at the right place on the assembly line at precise intervals several times a day. Given that the average car is made up of about 10,000 parts, some of them produced thousands of miles away, this is a miracle of logistics. 
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Yet once the car is finished, it usually sits around for 40-80 days, parked in fields, distribution centres and forecourts. So just when all those parts have been put together to make them more than the sum of their value, they are left lying around for months—a huge pile of profit-eating inventory. Moreover, most of these vehicles need to be discounted to get people to buy them, because customers rarely find the exact combination of colour, trim and options they are looking for. 
This is the part of the carmaking system that lean techniques cannot reach. It mattered less in the days when dealers (particularly in America, where customers like to walk into a showroom and drive off in their purchase) could get the sticker price for their cars. But now some think the whole system is close to breaking point. 
Mr Cole of CAR, one of America's most respected analysts of the industry, suggests that its current business model is already broken. He points out that in the good old days car firms would make a profit as soon as their factories were operating at more than 80% of capacity; the cash dried up when plant utilisation fell to around 50-60%. These days utilisation is consistently high, but for the wrong reason: discounts. So even when the factories are busy, there is no guarantee of profits. 
Reversing Fordism
The magic answer to all this, some say, is “build to order” (BTO). Various working groups in the industry have been studying the feasibility of what is often called the “three-day car”, quickly assembled to the customer's actual orders, rather than to the forecasts made by the sales department. The theoretical gains by applying lean techniques in this way are large: Nissan has calculated they could be as much as $3,600 a vehicle. Consultants from McKinsey reckon that eliminating stock losses (from unsold cars having to be financed) and the associated discounts needed to clear them could be worth a fabulous $80 billion a year to the world's car manufacturers. But this looks suspiciously like a crock of gold at the end of some global rainbow.
Everyone agrees that manufacturers could do much more to ensure that customers get their car in the colour they want, with the options they want, when they want. The shorter the order-to-delivery cycle, the lower the costs of carrying stocks of finished cars. But that still leaves the problem of smoothing production at the factory to preserve the economies of scale, which even in modern scaled-down plants require a throughput of about 250,000 cars a year.
However, in a recent book, “The Second Century: Reconnecting Customer and Value Chain Through Build-to-Order”, two academics, Matthias Holweg and Frits K. Pil, dismiss such fears. They point out that even conventional “build to forecast” production involves wide swings in capacity utilisation, partly because there is a seasonal pattern to buying cars. Broadly speaking, more cars are sold in summer than in winter. Demand can also slump in response to interest-rate rises. Manufacturers, the authors suggest, could deal with the ebbs and flows of demand by offering lower prices for later delivery, in the same way that airlines offer discounts on early bookings. Carmakers could also use purchases by employees, which often account for as much as a quarter of a car company's output, to lop off peaks and fill up troughs. 
But, asks Mr Mercer, what happens if there is a lot of snow in January? “Do you shut the factory because no one is coming to dealers to order cars?” In fact, BTO could face problems in America, where buyers look for instant gratification by getting the best deal for the car on the forecourt that most closely matches their wishes. The more the model strays from what they want, the bigger the discount they seek. The deal is everything. 
One thing that could start to change those habits is the increasing use of the internet, where many intending car buyers go to window shop and to compare prices and options. Some internet enthusiasts claim that seven out of ten car buyers go online as part of the process.
The place where BTO comes into its own is Germany, the home of premium cars such as BMW. The Munich manufacturer already builds about six out of ten cars to order, but there is less to this than meets the eye. For a start, the order-to-delivery time is very long, up to two months, much longer than customers for true mass-market cars would be prepared to wait. Germans are happy to accept such delays in getting hold of their BMW or Mercedes because they assume that a lot of care has gone into making the car. But this is hogwash: it takes no longer to make a BMW than to make a Ford, less than two days in the body shop and assembly plant. 
What takes the extra time is the consolidation of orders via dealers, the loading schedule for the factory and delivery, and the checks on the finished product. But this works only if you are making highly desirable cars that people are happy to wait for. BMW is also able to smooth production by pushing through thousands of cars destined for the American market if there are lulls in European orders. 
A low-cost entrant
So what else can car companies do to make themselves even more competitive? One interesting idea has recently surfaced from a team led by Steve Young at A.T. Kearney, a consulting firm, working with Martin Leach, a former president of Ford Europe and the product-development wizard behind the revival of Ford's Mazda associate. The team set out to design a “new generation” car company, a bit like the new low-cost budget airlines now spreading everywhere. 
What they came up with was a “virtual” company that would outsource just about everything, from organising networks of suppliers to manufacturing, some design and delivery, and service. Manufacturing would be done in small plants within each national market, to ensure that it was close to the customers. Parts would be made in a network of factories in low-wage countries, a rigorous extension of what is already happening in the industry today. 
Such a company, the team found, would have an operating margin of about 22%, roughly double that achieved by Nissan, the best of the conventional volume carmakers in 2002. That would make its returns nearly three times better than Toyota and BMW; four times better than Peugeot and DaimlerChrysler; and more than 20 times better than GM and Ford.
The secret behind this high return is that such a company would be offering services throughout the whole automotive supply chain. It would sell mobility, not cars. At the moment, explains Mr Young, the car companies win revenues (and profits) only from the start of the life of a car. But if they leased the car and retained ownership throughout its entire life on the road, typically eight years, they could tie in revenues from such things as insurance, servicing and repairs. 
Their putative company, which they dubbed Indego, would make four models and aim to sell a quarter of a million of each. But because the company would be leasing the cars several times over as used vehicles and providing associated services, such as insurance, 250,000 vehicles going through several transactions over eight years could generate the same sort of revenue as a conventional car company making 2m vehicles a year. Moreover, the product-development costs would have been written off against eight times the volume of eventual revenues. Mr Young says that the exercise has been well received by many manufacturers, particularly components firms, which are trying to introduce elements of his model into their operations.
If distributed manufacturing and the virtual car company sound somewhat familiar, it is because elements of them have been mooted before. About six years ago, Peter Wells and Paul Nieuwenhuis of Cardiff Business School launched the idea of micro-factories assembling low volumes of cars within local markets; their micro-factories would also act as retail distribution points. 
Indego seems to have been inspired by other pioneers too. In 2000 Jacques Nasser, then boss of Ford, tried to turn his company into an all-singing, all-dancing consumer outfit providing automotive services. In many ways he was ahead of his time. But Ford, and Mr Nasser's career, came to grief because his grand strategy involved too many initiatives and too much expensive diversification downstream. When the company had to replace millions of defective Firestone tyres fitted to its SUVs, the audacious experiment suddenly stopped. That may have set back much-needed changes in the way the car industry is organised by a generation. 

Clean machine
Sep 2nd 2004 
From The Economist print edition



The car of the future will be bristling with electronics, and may be run by electricity


THE two big changes in cars themselves over the next ten years will be in electronics and engines. Electronics are taking over more and more of a car's controls, and are now making it possible to connect cars as well as drivers with the outside world. It is only a matter of time before the industry switches from 12-volt batteries to 42-volt ones to meet the extra power demands of all this equipment. 
At the same time demands for yet more reductions in tailpipe emissions of carbon dioxide and noxious gases such as carbon monoxide and nitrogen oxides are causing changes under the bonnet. With Hollywood stars such as Harrison Ford and Cameron Diaz thinking it cool to arrive at Oscar ceremonies in their little hybrid electric Toyotas, alternative fuels are firmly on the consumer as well as the regulatory agenda. Toyota has handed out free Priuses to the glitterati to get attention. 
But for the moment the action is electronic rather than electrical. Telematics, which connects computers and other electronic devices by radio, has been under discussion for a long time, but has been slower than predicted to take off. At the Detroit motor show in 2000, with the dotcom bubble still fresh in people's minds, pride of place on Ford's stand went to a very plain, cube-shaped car called the 24:7. It looked like a small child's drawing of a car, a box with a wheel at each corner. The dashboard had a computer screen, and the driver was meant to log on to “his” or “her” car. The vehicle could be programmed to perform differently for different users, and its software would adapt the communications devices to each user's needs. It was connected to the internet, so if you were stuck in a traffic jam you could use the time to check your e-mails or browse the web. 
It was wired, weird and typical of the times. Now carmakers have gone back to talking about design, speed, handling, ride and comfort. Yet electronics in cars are becoming more important in all kinds of ways. For example, electronic circuits determine the optimum fuel/air mixture, ignition sequence and valve timing on a modern engine 6,000 times a minute. Without that kind of technology, there would have been none of the dramatic improvements in cars' fuel economy over the past 20 years. 
Electronic devices also decide within microseconds of a crash how to inflate the airbags. Modern cars have about 80 such electronic control units, in effect tiny computers, with software running to 1m lines of code; electronics are replacing mechanical parts as the nervous system of the modern car. Its ride and handling characteristics can be changed simply by altering the software settings for the steering, suspension and brakes. 
The use of telematics takes all this a giant step forward. Telematics connects cars with the outside world and with each other. Early experiments such as the automated highway in California on which electronically linked cars were whizzing along while the drivers dozed off or read the paper will probably never lead anywhere. But the growing use of on-board electronic devices monitoring the car's mechanical systems, and the arrival of digital radio (which is better at transmitting electronic signals), look set to produce real benefits. Unbeknown to drivers, systems built into cars already record, for instance, when and where airbags inflate; this information is used after a crash to find out exactly what happened.
Some analysts say that within three years there will be telematics devices in two out of every three new vehicles in America, compared with only one in 20 in 2000. Over the same period the number of users of satellite navigation systems is expected to rise from 1m to 30m. 
The age of telematics
Currently the industry is debating three main telematics applications for cars. The so-called front-seat market covers safety and security devices, including traffic reports and route-mapping via satellite navigation displays, and automatic connection to emergency services in the event of an accident. That means the paramedics will know how to find a crashed vehicle even if the occupants are in no state to tell them where to look. 
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The “back-seat” market promises on-demand digital movies and interactive games. The third application is the transmission of technical information from computers monitoring the car's mechanical parts direct to the manufacturer or dealer. This makes it possible to diagnose faults remotely and even predict the impending failure of parts of the car. Some enthusiasts also forecast voice-activated internet connection without a mouse or keyboard, but tightening rules against driver distractions may stop this before it gets going. Another obstacle to the spread of on-board devices may be the availability of hand-held ones, in the same way that carphones have largely given way to mobile phones.
One sector where telematics is already making a huge impact is commercial traffic. For all sorts of security, safety and operational reasons, freight companies find it invaluable to know where their lorries are and what they are doing at any one time. On-board GPS systems make this possible. In Britain, such a system is being introduced as part of a road-pricing scheme for lorries on some motorways.
Telematics could also help to make cars safer. The American government's road-safety body has calculated that lane drift on motorways is responsible for 43% of all fatal accidents on highways there. Telematics devices now being installed in luxury models tell the driver when he strays sideways or gets too close to another vehicle. If these were widely adopted, they could help to make driving much safer. Some cars now have a form of cruise control that stops the vehicle colliding with another. Fiat has even demonstrated a “driverless” car that can spot and steer round obstacles on a test track.
The next phase will involve electronics taking over from mechanical controls on vehicles. A combination of electronics and pneumatic power could be used to open and shut the valves on each cylinder of an engine, eliminating the complex mechanical valve drives of today. Steering and braking could also be controlled electronically and operated by tiny electric motors, in theory at least, so cutting the need for heavy metal brakes and pedals. Transmissions could become entirely electronic. After all, aircraft have been “flying by wire” for 20 years, so it should not prove impossible to convert mere motor cars. 
But for the moment, such gee-whizz electronics applications could be marred by a problem familiar to every PC user. Luxury-car owners can find that their fancy new Mercedes or BMW suddenly goes awry because of a software glitch. And there are now so many electronic devices built into cars that manufacturers are having to install sophisticated electronics networks to integrate them. An executive at one parts company says that electronics in a car are seven times more likely to fail than mechanical parts. No wonder the manufacturers are now working together to draw up common software standards. According to an apocryphal industry story, Microsoft's Bill Gates once quipped that if GM had kept up with technology as the computer industry had, people would be driving around in $25 cars. To which one GM wag replied, “Would you want your car to crash twice a day?”
Hybrid solution
After 40 years when environmentalists' main grouse about cars was the damage their emissions of nitrogen oxides caused to local air quality, the emphasis has now switched to carbon dioxide, which is thought to contribute heavily to global warming. A few years ago the European Commission persuaded carmakers in Europe to agree to a voluntary deal to cut overall emissions across their car fleet by 25% by 2008, or face the imposition of strict emission rules for specific models. This summer California drafted regulations requiring car manufacturers to reduce emissions of carbon dioxide by 30%, starting in 2009. 
The manufacturers are likely to challenge this in court. They point out that carbon dioxide itself is not toxic, and a state has no right to apply what are in effect fuel-economy rules, the prerogative of federal government. But California's governor, Arnold Schwarzenegger, has already expressed his support for the legislation behind the carbon-dioxide rules. 
California already has regulations that will require at least 10% of a car company's fleet to be “zero emissions” vehicles (ZEVs) from the start of next year if the company wants to continue to sell in the state. California accounts for a tenth of America's car market, so its state government's environmental policies are taken seriously. After some concessions on the timing of the ZEV ruling, Ford and Chrysler dropped court actions to block the rules, and now every manufacturer is scurrying to get a ZEV ready in time. 
The only conceivable ZEV is a car powered by an electric motor that runs on a fuel cell. A fuel cell combines hydrogen with oxygen from the air to produce water. The process generates an electrical current strong enough to power a car. Honda was the first to get a ZEV ready for the market, but nearly all the other car companies are working on their own versions. GM recently drove a fuel-cell minivan from the Arctic Circle to Portugal to test the robustness of the system. But fuel cells are still about ten times more expensive to make than internal-combustion engines, and cost, technical and safety problems remain to be resolved in setting up a distribution system to get hydrogen into the cars. 
Meanwhile most car companies are introducing hybrid-electric cars, emulating Toyota's Prius, of which 200,000 have already been sold. Hybrids hook a small petrol or diesel engine to an electric motor and a storage battery. The electric motor runs the car in slow and stop-start motoring and the conventional engine cuts in on the open road. The battery also provides extra power for acceleration. It is kept charged by the conventional engine and by the energy generated during braking. 
Quantum leap
In theory, once all the bugs have been sorted out fuel cells should deliver better total fuel economy than any existing engines. Allowing for the resources needed to extract hydrogen from hydrocarbon, oil, coal or gas, the fuel cell has an efficiency of 30%. That is twice as good as the internal-combustion engine, but only five percentage points better than a diesel hybrid. 
But once hydrogen is being produced from biomass or extracted from underground coal or made from water, using nuclear or renewable electricity, the way will be open for a huge reduction in carbon emissions through the whole system. Experts such as Larry Burns, head of research at GM, reckon that only such a full-hearted leap will allow the world to cope with the mass motorisation that will one day come to China and India.
In the meantime, given the questions still to be resolved on fuel cells, hybrids are widely seen as the best way of cutting carbon dioxide and other emissions for the next 20 years. Another interim solution, according to Gerhard Schmidt, Ford's head of research, could be burning hydrogen in internal-combustion engines; this is less efficient than using it in fuel cells, but would ease the transition to hydrogen fuel cells in due course, allowing time to build a hydrogen distribution system. One way or another, electricity is changing cars. 
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Technological change could help reform the car industry 


IT IS easy to see why the motor car and the motor industry became symbols of 20th-century consumer capitalism. Cars are an expression of personal freedom, to go where you want, when you want, without having to follow the herd or abide by someone else's timetable. Congestion may have narrowed that freedom, but it remains part of the lure of the automobile. The French philosopher Roland Barthes, writing about the 1950s Citroën DS, compared cars to great Gothic cathedrals. “I mean the supreme creation of an era, conceived with passion by unknown artists, and consumed in image if not in usage by a whole population which appropriates them as a purely magical object.”
The magic faded a little when the oil-price rises and safety regulations of the 1970s turned most cars into drab front-wheel-drive boxes that all looked much the same. But for the past ten years the design flair of older generations has been creeping back. GM's new Cadillacs, Nissan's new 350Z car (a retro nod to a 1960s model), and Renault's bustle-backed Mégane, Scenic and Vel Satis are recent examples. Even BMW, long famous for severe, classic straight lines, has recently gone curvy (too curvy for some of its traditional customers). Cars are becoming sexy again.
The car may be the ultimate consumer good in a consumer age, but it is also increasingly a product of fashion as well as engineering, with design once again becoming crucial to brands. And brands have become far more important in recent years, in cars as in other consumer businesses. Appropriately enough for a nation famous for fashion, France, with its Renault and Peugeot brands, was among the first to put the designers back in the driving seat in the mid-1990s. Now all manufacturers are seeking a family look across their whole range so that people can identify their cars at 50 paces. Successful car designers appear at motor shows to introduce their latest models, like couturiers showing off their new collection. 
But why is this pillar of capitalism not more successful at consistently delivering the ultimate reward of capitalist enterprises, fat profits? A recent analysis of the financial performance of all the leading car companies by Goldman Sachs, an investment bank, came to a sobering conclusion: out of the world's top 17 car companies, only half were earning more than the cost of their capital (see chart 8). The value creators in Europe were Porsche, the Mercedes bit of DaimlerChrysler, BMW and Peugeot. In Asia, Toyota, Nissan, Honda, Hyundai and Kia made the cut. But America's Big Three, GM, Ford and Chrysler, were all in the value-destruction group, along with Renault, Fiat, Mazda, Mitsubishi and VW. 
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The overriding reason for the lack of profits is excess capacity in mature markets. Under normal market conditions such a surplus would be competed away, but that rarely happens with cars. Manufacturers hold on to their capacity, grimly hoping that the next model will win business away from the competition and fill their coffers. They provide jobs, pensions and health care for their workers, who in turn buy a quarter of the cars produced. No wonder GM has been called a workers' collective, and Detroit a mini-Sweden. 
Imperfect competition
One plausible explanation of this aberrant behaviour lies in the industry's ownership structure. Families play a big part in Ford, Fiat, BMW and Peugeot. Where there is no family, it may be corporate giants propping up the industry. Without the approval of Deutsche Bank, Jürgen Schrempp would not have survived the decline in DaimlerChrysler's value since the merger. More importantly, there is often government involvement of one kind or another. Renault and Volkswagen, for instance, remain in partial public ownership, whereas the British and French governments throw money at their Japanese-owned car factories at the mere suggestion that a new model might be made elsewhere. And America's states have been offering incentives to lure foreign car companies ever since Honda opened the first American transplant factory nearly 22 years ago. 
GM's boss, Rick Wagoner, regularly complains that the Japanese government is providing indirect aid to the country's car companies by holding down the yen, thereby lowering their costs of producing export models and parts for their American assembly plants. GM economists reckon that this currency-market intervention amounts to a subsidy of $2,500 for every Toyota sold in America, and $12,500 for an upmarket Lexus. American manufacturers, and not just those in the car industry, maintain that the Japanese do this solely to boost their exporters, but they are overstating their case: the main purpose of the policy has been to head off deflation and revive the domestic economy. 
Allowing for all these powerful outside influences on the industry, most car firms will try to muddle through. There is little enthusiasm for further consolidation: the example of Daimler's troubles with Chrysler is enough to put anyone off. Fiat is widely seen as the company closest to the brink, but the Italian government is unlikely to let it die outright. As McKinsey's Mr Mercer puts it, “No politician wants to stand in front of a closed car factory.” Over a longer period, though, once-mighty companies can wither away. In the mid-1970s British Leyland was the world's third-biggest car firm, but now it has all but gone, its brighter brands long sold off. 
The only sort of consolidation that seems likely is the defensive sort that might come from distressed companies selling off assets. In their book, Messrs Maxton and Wormald suggest that a troubled Ford might be forced to sell Land Rover, Jaguar or Volvo. But these fine brands make hardly any money: among Ford's premium brands, only Volvo has been trading profitably in recent years, and Jaguar is reckoned to have swallowed $6 billion of Ford's money in the 15 years since it was acquired by the American giant. Even after much management attention, its current business plan is still not working, with sales around 120,000 a year instead of the hoped-for 200,000. 
If GM felt financially desperate, it could generate some cash by selling its stakes in Suzuki or Subaru. But that would be a complete reversal of the firm's strategy, of building a network of global alliances to enter distant markets and share the development costs of small cars specially designed for them. 
The car industry's long-standing obsession with scale arose from the needs of its manufacturing processes. Garel Rhys, director of the Centre for Automotive Industry Research at Cardiff University, has calculated that economies of scale reach their peak at 250,000 cars a year in an assembly plant, although for the body panels the figure could be as high as 2m. This goes back to the invention of Buddism in the 1920s. Budd's pressed-steel monocoque body shells could be made only by huge, expensive press tools that needed vast production runs to repay the investment. If cars were still built with a chassis and a separate body, like Henry Ford's Model T, the industry might look very different. 
Some of the alternative business models currently being touted would, in effect, attempt another revolution, with companies outsourcing more and more of the car. Some even envisage the return of the steel frame with pre-painted body panels hung on it, as used for the runabouts produced by Mercedes's Smart division. Fiat and Audi, too, have turned to alternative manufacturing methods, using what is known as space-frame construction rather than pressed panels for giving the vehicle strength. The body panels are riveted on to the frames in a way that Henry Ford would recognise immediately. This method is particularly attractive for production runs of less than 100,000 a year, obviating the need for large numbers of huge presses to stamp out expensive floorpans. Space-frame technology can also be easily adapted to make cars wider, longer or taller, which brings other benefits. 
If consumers are demanding an ever wider choice of vehicles, it follows in a mature market that production runs have to get smaller. Car companies are already reconciling themselves to this trend. That increases the appeal of more flexible manufacturing methods. Many car companies are quietly developing expertise in this new way of making cars but are reluctant to talk about it. GM caused anxiety among its unionised workforce a few years ago when it talked publicly about its Project Yellowstone, to adapt production by assembling cars from pre-prepared modules made by outside parts suppliers.
Changes to manufacturing methods could also arise from new technology being incorporated in cars, particularly as less polluting alternatives to petrol and diesel engines come along. Over the next 20 years, the market share of petrol and diesel hybrids and fuel-cell electric vehicles will probably rise to about 10%. Even an arch-petrol-head like Mr Lutz has been convinced by the progress made with these technologies in the past two years. “But I don't say they'll be fun,” he quips, “Better keep a motorbike on the side.” Much of the heavy cast metal in cars will also go as drive-by-wire becomes standard and heavy metal modules such as steering and brakes are jettisoned. 
As the industry's products begin to change, so will the way they are made. In time, there will be less need for huge, capital-intensive factories, so the barriers to entry will come down. Start-up companies could take business away from established traditional manufacturers. Low-cost carmakers could swoop in, rather as low-cost airlines have done in aviation. 
The conventional wisdom in the car industry is that it will continue in much the same shape as at present, with today's six big companies dominating global markets, even though half of them fail to earn a wealth-creating return on capital. Car companies, says McKinsey's Mr Mercer, are like steel mills and airlines, often seeming to teeter on the edge of bankruptcy but somehow managing to keep going. But such long-established industries are already being shaken up by newcomers. 
In carmaking, those newcomers could be parts manufacturers moving into assembly, or outside companies taking advantage of the shift to new technology. As cars are increasingly powered by fuel-cell electric engines and fitted with drive-by-wire electronics, new entrants with skills in these areas might start to offer their own models. And even before that happens in a decade or two, new competition of a more conventional kind is bound to come from Chinese manufacturers selling low-price cars in Asia and America. 
The old car firms must reinvent themselves to seek profit, not just market share. Otherwise new, nimbler competitors will take advantage of technological change to do the job for them. 

Sources 
Sep 2nd 2004 
From The Economist print edition

"The Second Century: Reconnecting Customers and Value Chain Through Build-to-Order", by Matthias Holweg and Frits K. Pil, MIT Press, 2004.
"Time for a Model Change: Re-engineering the Global Automotive Industry", by Graeme Maxton and John Wormald, Cambridge University Press, October 2004.
"The End of Detroit: How the Big Three Lost Their Grip on the American Car Market", by Micheline Maynard, Doubleday, 2003.
"Comeback: The Fall and Rise of the American Automobile Industry", by Paul Ingrassia and Joseph B. White, Simon & Shuster, 1994.
"The Automotive Industry: A Guide", by P.E. Wells and P Nieuwenhuis, Cardiff University Centre for Automotive Industry Research and British Telecommunications, 2001.
