Lecture 8. Location of manufacturing & The Toyota production system
Reading for this lecture: Chapter 10
Historically speaking, manufacturing is the most important aspect of the economy
· It is what the Industrial Revolution was all about

· That has increased the standard of living significantly in the Western world

· Particularly in the case of post-WW2 North America

· As well as the newly industrialized economies (NICs) in Asia

· Service sector jobs serve the manufacturing sector, directly or indirectly

· And the reason why natural resources are so important is because manufacturing is such a large component of our economy…we want things!

The use of the term revolution is a bit of a misnomer
· Revolutions, though often rooted in longer socio-historical change,

· Tend to be rather short and abrupt

· The Quantitative Revolution in (economic) geography, for example

· Was said to take place in the 1960s

· But a paper published in 1963 (Canadian Geographer) stated it was already over

Some use the date of 1750 as the “beginning” of the Industrial Revolution

· Other state it was a process that was over the period of 1775 – 1830s

· In other words, the Industrial Revolution didn’t have its full impact until the mid-19th century

· Either way, the key development for the existence of the revolution

· Was the invention of the steam engine in 1775 by James Watt

The geography of the revolution is fairly straightforward

· It began in the UK

· Spread to parts of Continental Europe

· And then to North America

· It took some time for significant manufacturing to hit other areas of the world

· Consequently, the wealth of nations is rather unevenly distributed

WORLDMAPPER MAP OF INCOME 1500
This map shows the “land area” of countries as their share of world GDP, 1500
· This is something called a cartogram, for those interested

· See http://www.worldmapper.org
· Notice the prominence of India and China

· As well as the non-existence of North and South America

· This is for obvious reasons, of course, Columbus 1492, etc

· But this includes the share of world GDP estimated as coming from Aboriginal populations there…note the relative size of Mexico

WORLDMAPPER MAP OF INCOME 2002
Fast forward 500 years and you see a very different picture

· China, and especially India, have shrunk

· The United States has exploded

· And Africa has all but disappeared

· This is all rooted in the changes that occurred in the manufacturing sector 200-300 years ago

Of course, there is a geography within this geography

· Within the United States, for example

· Manufacturing is concentrated in the “manufacturing belt”

· That runs from New York, to Chicago, to Detroit

· And note the term belt

· It is a long strip of manufacturing development

· Not a very large area

· In Canada, there is a similar manufacturing development 

· This area is relatively small and located in Southern Ontario

· It is the strip of land located in between Lake Huron, Lake Ontario and Lake Erie

· The strip that basically goes from Oshawa down through to Windsor

· Incidentally, the latest Toyota manufacturing plant is set up in this area

· Woodstock, that opened in 2008, hiring approximately 2000 employees over 2 shifts
· With what has been happening to Toyota lately, I’m not sure of the fate at this plant

And within this geography of a geography…

· There is much specialization

· Heavy industry, auto industry, and petro chemicals in the manufacturing belt

· Clothing in North and South Carolina, New York, and California

· Aerospace, as we have already discussed, in Los Angeles, Seattle, Houston, and Montreal

But just like everything else in our world

· Once you think you understand something

· The spatial distribution of manufacturing, for example

· It changes

· The manufacturing belt is now often referred to as the Rust Belt

· Referring to all the rusting capital in the region

· And a lot of manufacturing has moved to the Sun Belt in the United States

· The lower strip of states bordering Mexico and the Gulf of Mexico

However, there have been some complications with this move

· As noted in the textbook

· Not only does Canada have an advantage because of labour cost savings due to our health care system
· A savings of $4-5 per hour, previously it was as high as a 15-20 percent cost savings

· But also because if you go far enough south there are education issues

· Workers in Mississippi and Alabama were often illiterate and they had to use pictorials to train them

· This may be offset by lower wages costs, but it is still a pain

· Companies like Toyota, Honda, and Nissan have really raised the standard of education in auto employees since they have brought their manufacturing to North America

Another complication is access to inputs of production
· Sure you can save on labour if you move further south away from unions, etc.

· But then you have to transport all of your raw material inputs down to you until they are also in the south with you

· Remember the benefits of external economies of scale

· You benefit because other manufactures and material providers are in the same area as you are

· And, of course, there is also the issue of your market, where is it?

· If it is back up where the manufacturing belt is/was

· Then you have to ship the final product back up there as well, another cost

· This may not be worth it, depending on your savings in labour

· Consequently, distance/geography matters

· But curiously

· If you go far enough away, it matters less

· Think of moving manufacturing to Mexico

· Assuming it is worthwhile to leave your original location because of any agglomeration dynamics

· These costs may also be offset by government subsidies

Your textbook goes into a detailed discussion of manufacturing and value chains
· I want to give you a detailed discussion of the automotive industry here in North America

· With as much detail as I can provide on Canada

· Because it has been so important to our country…at least back east

In fact, Winston Churchill, Britain's wartime prime minister, 

· Said after the Battle of Britain that 

· "never before in human history had so many owed so much to so few."  

· If one veered towards the melodramatic 

· One could say the same thing about the automobile industry in Canada.
Undertaken by a handful of companies

· At least until recently, 85% of Canadian auto assembly originates with the big three US car companies: Ford, Daimler-Chrysler and GM

· The beneficial consequences for Canada have been enormous

· In terms of jobs 

· 1 in 7 of all Canadian manufacturing employment 

· Directly or indirectly derives from automobiles (176,000 direct jobs -- 1999), 

· Exports: more than 25% of visible exports come from automobile industry, 

· Value added (over $15 billion annually) 

· And investment: during the 1980s $14 billion of new investment occurred in the auto sector as a result of new equipment (post-Fordism) and Japanese manufactures investment.  
But during the 1990s and very recently the news has not been so good. 

· Hyundai (Bromont, QU) pulled out in 1993, 

· GM left Saint Therese, 2002, 

· And Ford closed its truck plant in Oakville in 2004.  

· About 5 or 6 years ago, GM was to lay off 30 000 workers and close or scale back 12 of its U.S. and Canadian plants

· That comprises of 22% of its current factory workers!

· Since 1992 GM has eliminated 127 000 factory jobs

· And Toyota now has almost 20% of the U.S. car market

· That is only one of many Asian and European competitors for U.S. sales 

Some have linked these moves 

· Both to the expiration of the auto pact in 2001, which I will talk about a lot below, and NAFTA which had made Mexico an increasingly important site for car manufacture.  

· Indeed, if look at the numbers since 1990, 

· Canada seems not to have been especially competitive: 

· Of the 20 or so new auto plants in N. America since 1990, 

· Only 2 are in Canada, with most of the rest in the US South or Mexico.  

Competition comes in the form of state subsidies 

· Which in the past the Canadian government has not been willing to give.  

· But in the US over the last decade more than a billion dollars of subsidies 

· Have been handed out primarily by states to lure automobile manufacturers.  

· This seems to be what is now necessary.  

· Curiously, though the U.S. is critical of the Canadian government apparently subsidizing the BC forestry sector

In fact, Damiler Chrysler announced that it will set up a new flexible production plant in Windsor, Ontario
· A plant that would directly and indirectly create 2500 jobs, 

· It then said that it wants $300m from the government, and if not it will go to Mexico.  

· And it seemed to work

· The minister at the time, effectively said he would pony up some of the money, 

· And Earnie Eves, the then premier of Ontario, announced a huge amount of money 

· Would go to the automobile sector ($625m).  

· Of course, a number of automanufacturers were then at the trough asking for government money.  

· When Ford added a third shift (900 workers) to its Freestar minivan plant (replacing the windstar/aerostar) at Oakville it was looking for handouts.
When Toyota was looking around to set up another plant, they were seriously considering Canada 

· That Toyota is interested in Canada is in part because of its success at its Cambridge, ON plant (opened in 1988) 

· Which makes Lexus, Corrolla, and the new Matrix models.  

· At the end of 2002 that plant hired 700 new workers to expand capacity.

· Toyota’s new plant in Woodstock planned build 100 000 vehicles per year (RAV-4, currently only manufactured in Japan) 
· And use a 1200 person workforce—expanded to 2000 for another shift
· Overall, federal and provincial governments put up $125 million of the $800 million to build the plant, train workers, and build physical infrastructure
On to some geography...
In the automotive manufacturing corridor that is in Southern Ontario
· 95% of all Canadian vehicle manufacturing and Canadian parts manufacturing occurs.  

· Of the 176,000 jobs in automobile manufacture, 167,000 of them are in Ontario.  

· Now, there has been some attempt to break out of this strip

· Some Asian assembly plants have located in the Georgian Bay area to the north, 

· But even so they remain within S. Ontario.  

· In this sense, the geography of the Canadian automobile industry is not very interesting.  

· It is simply a northern spur of the US manufacturing belt. 
In discussing the nature and changes in the Canadian automobile industry, 

· I want to tell the story of the transformation of the industry from Fordism to post-Fordism, 

· I also want to make a geographical point, 

· The increasing continentalization of the industry; and that increasing continentalization is the growing irrelevance of the national border separating Canada and the US 

· And now since the NAFTA also the one with Mexico.  

· The automobile industry seemingly now treats all of North America as one single market and potential production site.  

· That process of growing continentalization, as we will see, 

· Has been directly shaped by government intervention.  

· To use my earlier vocabulary, this represents large-scale international institutions.  

· So it is not only national forms of institutions that regulate an industry, 

· But increasingly international forms as well, and in this case CUSFTA and later NAFTA.

Before I begin get to the substance, I want to make one important distinction 
· And that is between assembly and parts.  

· The assembly side of production is associated with very large firms

· The big three, Toyota, Honda, Renault, VW and so on.  

· But there is also the parts sector.  

· The big assembly firms do make some of their own parts, but they also buy a lot of them from other firms.  

· As a sector, the parts firms are much more varied.  

· Clearly there are some very big ones like Magna International, 

· But there are also many smaller ones as well.  

· In 1997, in Ontario there were 91,000 people working in parts, 

· And 44,000 working in assembly

· Over the 1990s period, that parts employment had increased by more than 20%, 

· But assembly had declined by 10%.  

· This is in part and parcel the result of the flexible production methods that is centred on increased contracting out.

1. Fordist production in Canada: Before 1980

From the 1930s until the mid-1960s, 

· Canada nominally had its own automobile industry.  

· High tariffs of 60% initially prevented the importation of cars assembled elsewhere, 

· And local producers (albeit often foreign owned) 

· Supplied completed vehicles to the Canadian market.  

· In this sense, the Canadian automobile industry was a replica in miniature of the US one south of the border.  

· However, that miniaturization made a big difference.  

· The basis of automobile production ever since the first Model-T 

· Rolled off the production line at Ford's Dearborn plant was economies of scale.  

· But as economists will tell you, the scope for economies of scale (pardon the pun) is limited by the extent of market.  

· Given the small market of Canada, its production of automobiles could not realize the economies of scale found in the US, 

· And was therefore always at a disadvantage in terms of cost and productivity.  

Because of the need for the Canadian auto sector to produce all the models in a few plants, 

· The Oakville Ford plant produced 60 different kinds of models which compares to at most 2-3 models at a typical US plants

· Also, in order to be competitive it was normally required to produce 500,000 transmissions in a single plant

· That was more than the total number of cars produced of all models in Canada in 1960.

This disadvantage came to a head in the early 1960s.  

· Even with the high import duties, it was still cheaper to bring in foreign cars because of the high costs of local ones.  The result was a balance of payment deficit in automobiles, 

· This reduced number of cars produced at home from 375,000 in 1955 to 326,000 in 1960

· And fewer workers in the automobile industry: 53,000 workers in 1955, 42,000 in 1960

· The result was the establishment of a Royal Commission which led to the signing of the Auto Pact in 1965.  

· This was the first step in the process of continentalization.  

· For the auto industry the Auto Pact at least removed all tariffs on cars and parts, 

· Making Canada and the US one giant market and production site

There were two most important provisions of the Autopact:

· First, there had to be some threshold ratio of Canadian production to Canadian 
· What this means is that in order to import cars/parts freely into Canada, 

· American producers needed to continue producing in Canada 

· That base level was 75%, but it has been continually exceeded in practice: 95 - 100%, and sometimes more.

Second, Canadian value added in the production process 
· Had to be maintained at a level that existed in the last year before the Auto Pact was signed (1964).  

· What this means is that Canadian car production 

· Cannot consist of just the cheap, low-skill end processes of producing cars.  

· Rather, there must be as much value added in Canadian car production now 

· As there was before the Auto Pact came into agreement.  

· Furthermore, that Canadian value added would increase with increasing sales within Canada , between 50-60%.  

· That is, as the absolute sales for Canadian cars rise in dollar terms, so must the Canadian value added.  

· If sales increase by $10 million, then CVA must increase by $5-6m.
The result of the Auto Pact was rapid growth in the Canadian industry, 

· Especially between late 1963 and 1969.  

· What went on then was a rationalization of the industry.  

· Instead of producing 60 models, the Oakville plant produced only two, 

· With its product being sold all over North America.  

· The same thing happened at the other plants.  

· So, between 1964 and 1966, Ford increased its production by 40% and Chrysler by 62%.  

· In all between 1963 and 1969 employment in assembly increased from 27,000 to 41,000, and in parts from 25, 000 to 41,000.

While clearly these are all good things 

· From an economic perspective, it was not all rosy.  

· In particular, the Auto pact consolidated a particular division of labour 

· That had always been Canada's nemesis 

· While as a country Canada produces things, it doesn't decide what to produce.  

· In the language of economics, Canada takes on production but not control functions.  

· The Auto Pact produced this division of labour 

· By reducing higher end research and development function, production engineering capability and control functions.  

· They were all brought back into the US.  

· Secondly, because of a wage differential between American and Canadian workers

· American workers were paid 15-20% more than Canadian counterparts due to things like healthcare costs.  Currently, it is a difference of about $4-5 per hour
· When rationalization came, lines/functions given to the Canadian producers 

· Were those requiring greatest amount of unskilled/semi-skilled labour.

So far I've spoken about continentalization, 

· But let me turn to the production process 

· Which had all the hallmarks of Fordism:

1.  It rested on the mass production of a relatively standard product 

· Economies of scale, as we have already discussed
· In the early 1970s there was the notion, that all the component parts of the car 

· Would be identical except the chasis and engine size.  

· The result would be that the production of component parts 

· Could be farmed out across the world to their cheapest sites, 

· And then produced in massive amounts to garner economies of scale.

2.  Because of this stability in basic parts, 

· There was a tendency to strive for productivity gains through mechanization.  

· Dedicated machines were constructed (typical Fordism)
· This had two effects: 

· First, a reduced need for skilled workers 

· And second, it made the industry itself very rigid and conservative.  

· Change was resisted because it would mean the scrapping of accumulated investment...a lot of capital
3.  The labour process was inflexible 

· There was a high degree of specialization of tasks, 

· Furthermore, with increasing automation there was routinization and deskilling.  

· So workers only did a single task that had been set out for them

· And there was rigid demarcation among workers as to who did what.  

4.  The labour force was heavily unionized as was common in most Fordist sectors.  

· As a result there was collective bargaining, beginning in 1948 with the first collective agreement between the UAW and GM.  

· Wages were set by productivity increases plus cost of living.  

· In return for that that annual increase in wages, 

· Workers in effect forewent control over their work practices.  

· That is, they allowed the Taylorist principles to go unchallenged.  

5.  Finally, plants were vertically integrated 

· In the sense that most of the operations were carried out within a single plant 

· By making use of an assembly line technique.  

· Where there was subcontracting it was done on an arms-length basis, 

· Where price and guarantees of continuous supply were the main factors.

More generally, what we see in this Fordist system is rigidity.  

· A standardised product that is very difficult to change, produced by equipment that is very difficult to change, using a labour force whose working practices and contract that were difficult to change.  

· While such rigidity produced the so-called Golden Age of Fordism through the 1950s and 1960s, 

· By the early 1970s that lustre was fading.  

· In particular, those rigidities became a liability rather than an asset from the 1970s onwards 

Not only was there the “regular” issues of recession that we have already discussed

· But there were also more systematic forces at work that stemmed from the very structure of Fordism itself.  

· These were first productivity problems and second problems of wage cost rises.  

· Both in turn led to N. American cars being outpriced by the competition
· Let me get to the details.

1.  The productivity slowdown is evident in this table:

Years       %increase in real output/production worker hr.

'56-'61     7.0

'61-'66     4.2

'66-'71     7.5

'71-'75     1.5

'76-'81     1.5

'81-'86    13.1 

Why did this slowdown of the 70's occur?  

· For many commentators it had to do with the very rigidities of Fordism.  

· Given the assembly line production system 

· There is only a certain amount of production that you could wring out of a set workers and machines.  Those limits were reached in the 1970s.

2.  While productivity per worker was slowing down, wage costs were rising.  

· Unit labour costs rose by 10.3% annually over the '73-'78 period.  

· This was a consequence of the kind of rigid labour contract union and management had entered into.  

· There was a provision of cost-living increase, 

· Which given the high rate of inflation at the time 

· Translated into high unit labour costs given falling productivity.

One commentator summarising the main issue  in 1981:

"total hourly compensation in the Japanese automotive industry was estimate to be 62% of that in Canada .... in the period from 1978 to 1979 Japanese producers required an average of 80.3 man hours per vehicle while Canadian producers required 144 hours"

The consequence was that Japanese cars swept into N. American markets.  

· By 1982 over 2 million cars were imported from Japan into N. America.  

· In Canada the Japanese increased their share of the market from 9.7% to over 25% from 1975-82.  

· Canada's deficit on automotive trade ballooned from just $82m ill in 1975 to $2.9b in 1984 

· Mainly a result of a flood of Japanese cars.  

· In order to gain some breathing space given this onslaught both US and Canadian governments in 1981 negotiated “voluntary” restraint agreements 

· Which effectively capped the level of Japanese imports.

In part this was a signal to Japanese firms that if they continued their ways, 

· More stringent and formal prohibitive measures would follow.  

· As a result of this message, 

· Along with direct incentives offered by the Canadian government

· One dollar taken off import duties for every one dollar of value added in Canada

· Japanese firms began directly investing in North America, 

· Often with one of the big Three.  

· By 1993 there were 4 four Asian assembly plants in Canada.

When these Asian plants opened 

· The expectation by the big three was that they at last would be on an even playing field in terms of competition.  

· The Asian transplants would use similar production methods, undertake similar labour practices, pay similar union-negotiated wages and benefits, 

· And locate in similar places.  

· None of that was true.
And because of that transplants exceeded productivity of the big three 

· Along with producing at lower cost.  

· The big three began to fundamentally alter their methods of production.  

In the process, billions of dollars were invested in new equipment, 

· And along the way closures of older plants made.  

· Throughout this process that occurred during the 1980s, 

· Canadian automobile production did very well.  

· No plants were closed down in this country, 

· And the production and employment soared, particularly in the parts sector.  

· This was so for two reasons: 

· First, because of the relatively new equipment in existing plants, 

· A result of the Auto Pact, 

· And second, the low cost of the Canadian worker 

· A result of low exchange rate between the US/Cdn dollar, 

· And lower benefits because of a national health system 

· At the time about $ 7.50 in favour of Cdn workers per employee hour

More generally, 

· What was created in North America 

· First by the transplants and later by the big three themselves 

· Was a post-Fordist system of production, 

· And in the auto industry sometimes called the Japanese Production System, the Toyota system, or most recently lean production.  

1.  Rather than mass production of standard product, 

· Have batch production of small lots of diversified products.   

· In order to achieve this need to be much more flexible.  

· So rather than rigidity of Fordism have flexibility of lean production.

2.  A pivotal source of flexibility 

· Is with respect to suppliers and holding of inventories.  

· In the Japanese system there is the JIT or Kanban system.  

· This is where there is continual flow of materials from suppliers who work on a "on call" system.  

· Bring inputs when they are necessary.  

· This means there is no inventory holdings of inputs.  

· It also means that suppliers must have a close relationship 

· With the central company, not the arms length one of Fordism.  

· This has worked very well in Canada, 

· And there has been a renaissance of the parts and components industry 

· Fuelled during the late 1980s by such firms as Magna International

· There have been close relations between firms and contractors, 

· And quality control has been high.  

· To do this has required even greater degree of spatial concentration 

· In primarily in S, Ontario.

3.  Flexiblity also comes through the increasing use of robotics, CAD/CAM.  

· This has dramatically decreased setting up times.  

· From over eight hours under the old Fordist system, to a few minutes under flexible machines.  

· What is going on here is that under Fordism when production lines needed to change machines had to be changed completely because they are dedicated to a single task, 

· Whereas under JPS they use the same machine over and over again, 

· But reconfigure it each time.

4.  The final source of flexibility comes from the use of work teams and so called quality circles.  

· Here workers are expected to get together and collectively work on a problem.  

· In this sense the old Taylorist system is undermined: 

· Execution is not the only thing, but also conception.  

· Under the Japanese model, workers are given the opportunity through meetings

· Quality circles to discuss problems on the shop floor and to suggest remedies.  

· So there is much less hierarchical management.  

· More responsibly and power devolved to the workers.  

· And along with that goes a wider set of job tasks, functional flexibility.

Let me conclude by completing the story about continentalization 

· Which as you remember begins with the Auto Pact.  

· The second part of this story 

· Is first about the Free Trade Agreement 

· And secondly and more importantly about NAFTA.

The Free Trade Agreement with the US 

· Came into effect in 1989 had very little impact on the automobile industry.  

· After all, the Auto Pact was in effect a free trade agreement.  

· The two areas of concern it raised 

· Both had to do with the incentive for Asian transplants to invest in Canada.  

· This was so for two reasons:

1. It tightened up the rules about national origin of content requirement 

· But Asian transplants preferred to locate in the US rather than Canada 

· Because they would be closer to the transplant parts manufacturers 

2.  I said earlier that the Canadian government 

· Provided a variety of incentives to get Asian transplants here in Canada.  

· Those disappeared in with FTA, 
· As a result, there has been relatively little investment by Asian firms in Canada
The implementation of NAFTA in 1994, however, 

· Had the potential to make much more of a difference

· Because of the further continentalization of automobile industry.

As you likely know, 

· NAFTA represents an extension of many of the free trade provisions under the FTA to Mexico.  

· The immediate threat to the Canadian auto industry of admitting Mexico 

· Is to undermine Canada's thirty-year advantage of wage costs over the US.  

· Now this could not happen with the Auto Pact, but in 2001 the Auto Pact was declared illegal by WTO...it unfairly discriminated in favour of particular American firms, the big three.  

· Now, there may not be an effect and it may not be immediate, but there is now no legal reason for American automobile firms to invest in Canada anymore, 

· And there are good reasons why Mexico should start receiving more investment.  

· Wages are lower than in Canada, and labour is plentiful, 

· So at least low-semi skilled production will likely shift to Mexico.  

· Indeed, this in part has already happened through the so-called Maquiladoran programme.  

· Maquiladores are free-trade industrial zones set up in an agreement between the US and Mexico on the US-Mexcio border in the 1960s.  

· They've increased tremendously in number since then  

· What they represent are pockets of intense labour-intensive activity.  

· And they are there because of the very low wages 

So one scenario is with NAFTA and the recent WTO ruling 

· Automobile production will increasingly migrate to the south leaving Canada bereft.  

· As a counter to this pessimistic prediction others say:

1. Mexico has been in the business of making automobiles for at least 20 years, and is already quite integrated into the US/Canada system.  So the fact that that these gloomy prognostications have not happened so far, bodes well.

2. That productivity and skill levels of Canadian workers are generally admired in the industry, and it seems unlikely that producers will simply get up and leave such a potent labour pool, especially while they are still making good profits,

3.  Finally, if assemblers stay in the country, which in some sense they must, they precisely because of JIT system they must be close to suppliers -- so this bodes well for parts manufacturers.
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