Lecture 6. Resource cycles and economic development
Reading for this lecture: Chapter 8
Natural resources are a critical component to economic development and well-being
· Though economic development is often synonymous with moving away from having a resource-based economy

· Without natural resources there wouldn’t be any manufacturing or services

· And for reasons I don’t think I need to discuss here, there is a particular geographic distribution of countries involved in the extraction of natural resources

PUT UP TABLE 8.1
As you can see from Table 8.1

· The top exporters for these different commodities

· Moves around the globe, as one would expect

· Canada is a top exporter in wheat, wood, zinc, nickel, aluminum, and natural gas
· Also note the large value for oil, with the largest exporters being Saudi Arabia, Russia, and Norway

What we are going to do today is go over something called the resource cycle 

· Your textbook has a lot of discussion on the oil industry

· So what I want to do is supplement this with some more local and diversified examples

· We will begin with defining the resources, or primary, sector of the economy

DEFINING THE PRIMARY SECTOR

Primary sector

· That part of the economy which deals with the extraction and preliminary processing of natural resources.

Extraction very different from manufacture.  

· Simply take what nature provides

· Fish, ores, trees

· But not change it into something else.  

· In contrast, it is this transformation that is the basis of manufacture.

Preliminary processing

· Although there is no manufacture, 

· There might be some processing but only at its very earliest stages.  

· For example, separating wheat from chaff, 

· Sawing off and the top and branches from a fallen hemlock or red cedar.  

· In undertaking this elementary processing 

· There still has not really been any transformation of the original resource into something different.

· It is not like making bread from flour or constructing a house from lumber

· These activities are definitely part of the secondary sector 

· Because they do involve the transformation of primary goods into a new form.

Natural Resources (Staples) – Some Concepts

Let’s start with some definitions

· Then we’ll look at what I will call the resource cycle 

· And finish with some jurisdictional issues.

The existence of natural resources 

· Is not directly dependent upon human activities 

· And include fish, fur-bearing animals, edible plants, trees, minerals, water, 

· And very important to BC, scenery.

· An obvious point is that not all resources are alike.  

· Specifically, some require more human intervention than others.  

· Minerals, hunting and fishing require very little human intervention, 

· Just exploitation and harvesting 

· Although not always, think of the salmon hatchery in North Vancouver, 

· Or the increasing emphasis on fish farms – aquaculture

· In the case of forestry and agriculture 

· There is often prior planting by humans before harvesting can occur 

· But again not always, 

· Think of the controversies about the lack of reforestation in BC

Another central issue with respect to natural resources 

· Is their social-dependent definition.  

· As someone has said: 

· Resources are not, they become.  

· What that means is that unless there is some use 

· For a particular natural resource then it isn't really a resource.  

For example, before people discovered the combustible properties of coal, 

· Coal was simply black lumps of rock that got your hands dirty.  

· It was only with industrial revolution, that coal was transformed from a lump into a resource.

· And the same with petroleum oil

· When they found oil in the Southern United States

· They simply thought they found a replacement for whale oil in lanterns  

· So what counts as a resource is very much context dependent.

If these are some of the features of natural resources, how might we classify them?  

Two main categories, the distinction between renewable and non-renewable

Renewable resources

· Biological and relate to vegetative and animal components of the environment.  

· So the basic point is that these resources can be regenerated 

· In a time frame relevant to humans.  

· That last qualifier is important

· Ultimately all resources can be regenerated if you allow enough time.  

· But if you have to wait until the next "big bang" to rejuvenate mineral deposits, 

· It might try one's patience.

Among the renewable resources, there can be more or less human intervention.

For example, ocean fish stocks re-occur without human intervention.  

· How long depends upon the life cycles of the different fish species.  

· The anchovy begins laying eggs -- up to 20,000 -- by the time they are a year old.  

· North Sea herring takes three years, 

· Artic cod between 7-9 years, 

· And halibut 8 years

· But the halibut will lay anywhere from 0.5 – 4 million eggs.  

· The actual regeneration process tends to be beyond human control, 

· Although clearly humans can affect the likelihood of regeneration through their practices, 

· Such as over-fishing which has now occurred on both of Canada's coasts 

· Or clear-cutting practices in forestry (fall-down effect).

Other renewable resources 

· Are much more dependent upon human intervention

· Such as agriculture.  

· Through soil preparation, 

· Genetically altering the seed stock through planting 

· And controlling for pests and diseases 

· The productivity of the resource can be very greatly improved, 

· As well as speeding up the renewal process.  

Again rotation periods

· That is the time between seeding and harvesting

· Varies tremendously by plant and species.  

· One of the problems in the BC forestry industry 

· Is that the rotation period for its softwood forests is anywhere from 40-120 years, 

· While in the tropics the rotation period for eucalyptus is only between 5-20 years.

Figure 3 from Clapp

Human action and changed natural conditions

· Can of course render renewable resources into non-renewable ones.  

· During the 1930s and 1940s 

· The sardine catch off of California was massive, but too massive.  

· As a result of over fishing it declined dramatically 

· And is now a pale imitation of its former self.  

· In this case, there were also complex ecological conditions working 

· That have prevented the return of sardines.  

· Once their numbers went down

· Their niche position in the ecological hierarchy was taken over by other species 

· That have mitigated against their return.

· So sometimes, once the damage is done

· There is no turning back

Other examples include over farming 

· That can destroy the properties of soils 

· So they can't produce much of anything.  

· Just think of soil erosion with no regeneration

· The soil may remain but there are no new nutrients brought into the soil

· The dust bowl of the plains states in America during the 1930s 

· Was a consequence of over farming as was Ancient Greece 

· Ancient Greece used to be forested interspersed with meadows, 

· But because of deforestation and over grazing, 

· Soils are now relatively barren.

However, it need not only be humans that make renewable resources, non-renewable.  

· Changing natural conditions can make a difference too.  

· In the recent past, El Nino has been blamed for BC's low salmon catch, 

· And it was certainly responsible for drastically curtailing 

· The Peruvian anchovy fishery in the early 1970s.  

· Over 10 million tons were caught in 1971, 

· Then in 1972 there was a particularly severe El Nino 

· That reduced the catch to 4 million, 

· To 2 million in 1973

· And by the early 1980s to almost zero.  

· As before, other fish species, in this case, pilchards 

· Took over the niche of anchovies preventing their return.

Non-renewable resources

· These tend to be inorganic stock, 

· And cannot be regenerated, outside of the big bang

· As a result, if they are continuously used they will eventually run out.

· This last property can be portrayed by using a depletion curve

Depletion Curve Graph
This graph shows the relation between production rate and time.  

· So in the first half of the curve 

· Discovery is greater than use, 

· So production can be increased 

· There are still new oil sites being found off Newfoundland

· But then reach top of the curve, 

· That represents the maximum amount of production for that resource site.  

· After that, the use is more than discovery 

· e.g. Conventional oil sites in Alberta

· Eventually reach complete depletion.

AC/MC Curve
This graph shows the relationship between the average catch and the marginal catch

· I’m using fishing as an example here

· The average catch is the average catch per fishing vessel

· I don’t think there is a need to explain that

· But the marginal catch represents the impact of each new fishing vessel

· On the fishing catch

· For a period of time, each new fishing vessel increases the average catch

· How?

· More people out there figuring out how and where to fish

· But after a while, people learn everything there is to learn

· And adding new vessels begins to reduce the average catch

· The addition of a new vessel doesn’t impact the catch very much

· Until it reaches this point

· When the marginal impact is negative

· Here is when the total catch is starting to fall

· Because now the total stock of fish is starting to be depleted below critical levels

· Much like the sardines, discussed above

· BUT, the average catch hasn’t changed all that much

· So the fisherman don’t see a big change in their output

· And don’t understand why there are now restrictions on the catch

· Eventually, the average catch will fall to zero

· And we will be in the same situation as the East Coast with the Atlantic Cod

· Or California, with the sardine
The Resource Cycle

In both the cases of renewable and non-renewable resources 

· They are subject to what I will call a resource cycle 

· That typically produces periods of overexpansion, 

· Followed by eco-system disruption 

· And economic crisis.  

· This is a complex process 

· Involving both the organic and inorganic properties of the resources themselves, 

· As well as human actions and institutions

· Including private firms and government.  

· There are three stages.

1. Exploration, discovery and boom

Several things happen here.  

· First, there is the potential phase 

· In which a resource is expected to exist but is yet not yet discovered.  

· For mineral resources this is prospecting 

At this stage you look at 

· Geomorphology and geology; 

· Sites of previous resources extraction; 

· Core samples from actual drillings. 

· Clearly that was what BreX were doing in Indonesia.  

· They thought there should be gold there, 

· And said that there was gold there, even though, of course, there wasn't.

Once you really do find something, 

· Then you enter a conditional phase 

· Where the exact amounts of the resource, 

· Its purity and its value are delineated.  

Whether then production occurs will depend upon several factors including:

Price conditions

· Can the resource be exploited at a reasonable price 

· For example, there are large tar sands in Utah 

· That contain oil but depending on the price per barrel of oil 

· They cannot be exploited profitability

Investors

· Are their investors willing to put up the money?  

· Resource exploitation costs an immense amount.  

· A new pulp mill costs about half a billion dollars; 

· Start up costs for serious mining operations run in the tens of millions of dollars.  

A useful ally to the private sector here is the state

· That is often willing to lend a dollar or two and the provision of infrastructure.  

· In many ways, the history of Canada as a nation state 

· Has been one of giant subsidiser of private business in the goal of extracting resources.  

This certainly carries on today

· The most recent provincial NDP government 

· Subsidized the Skeena Mill in Prince Rupert, $340 m

· And in the late 1970s and early 80s the Bill Bennett Social Credit government 

· Poured millions of dollars into the infrastructural development 

· Of NE Coal including underwriting the cost of a whole town at Tumbler Ridge.

Technological conditions

· Can the resource be extracted?

· e.g., the oil under Beaufort Sea in W. Artic

Socio-political considerations

· These are the most common and explosive

· Paris Basin lined with oil reserves, 

· But is it worth making the Eiffel Tower into an oil rig, 

· Even though it does look like one?

· There are also coal deposits under Windsor Castle

· One of the Royal homes just outside London, 

· But not surprisingly the Queen nixed the plan to mine there.

There are many similar considerations here in Canada.  Can you think of some recent ones?

· Tatcherchini -- Royal Oaks mine

· Quebec -- Hydro Quebec James Bay/Cree

· Alcan damn/Kitimat/Kemano

Closer to home, 

· During the 1970s there was a big discussion 

· About putting a pipeline down the McKenzie Delta 

· For the Beaufort Sea gas and oil.  

· The Berger Commission suggested that the damage to the natural habitat would be too great, 

· And ordered a 10 year moratorium.

· Or how about the potential drilling for oil and gas off of the Queen Charlotte Islands?

Finally when all these criteria met

· Resource is exploited.  

· This will be the boom period.  

· All at once, tonnes of capital is invested, 

· People move in, and production capacity is expanded.  

· This boom period may be brief

Figure 1 Clapp

Or it may be attenuated

Figure 7 Clapp

But whatever form it takes

· It will not last.  

· Sooner or later diminishing returns will set in causing decline.

2. Decline

The process of decline occurs 

· Because of what I will call a cost price squeeze 

· Stemming from the declining quality of the raw material base.  

· This may well occur well before overall production volume peaks

· Indeed it happens as soon as the highest quality resource has been extracted.  

· The richest ores are mined first, and the tallest trees cut.  

· But as soon as quality ore thins out 

· Or the large trees in accessible lowland or coastal areas are exhausted, 

· Industry must turn to lower quality ore or less accessible forests resulting in higher costs.  

· So what you have here is diminishing returns.

· Same output, but higher costs

The problem is that your higher costs 

· Are not being recouped by rising prices 

· Because of the nature of competition within the resource sector.  

· Since one 2 by 4 is like another, 

· And one chunk of coal is like another, 

· Pricing or resources is carried out in highly competitive international commodity markets.  

Here, no producer can influence the prices charged

· They are price takers not price makers.  

· So if costs rise, as they inevitably do, 

· Producers cannot compensate and raise their prices

What tends to happen in this situation 

· Is that producers will try to produce more of the product to sell to market, 

· Which they do by investing in more capital equipment 

· Taking on a greater debt burden.  

· The consequence of this, though, 

· Is that the resource is depleted even more quickly than it would otherwise

· And the increased debt burdens increase the likelihood of collapse and abandonment.

Even before the cost-squeeze begins to bite 

· It is foreshadowed by declines in employment, 

· An attempt to reduce labour costs 

· By using ever more sophisticated capital equipment.  

This is what is going on here in BC forestry sector right now

· Over the last decade 

· Tens of thousands of jobs have been lost 

· And replaced by ever increasingly complex machinery.  

· The same is also true in fishing 

· Where boats are now using both sophisticated means to find fish

· Sonar for example

· And are able to haul in far larger catches.

· Even my father-in-law has some funky fish-finding contraption in his small boat

· His friend can watch fish swimming around underneath the boat with his unit

· And tells my father-in-law: it’s going to bite…now!

· And it does

The role of the government in all of this is ambiguous.  

· Governments typically operate under short term horizons, 

· And what they are most concerned about is being re-elected.  

· This is called the election cycle

For this reason 

· They tend to aid and abet resource production 

· Even in periods of decline when the bust is inevitable.  

For example, 

· At least in Canada, the annual allowable cuts or total annual catches 

· Set by governments in the resource sector 

· Are typically viewed as the floor rather than ceiling levels.  

· For example in the case of the N Sea Haddock 

· In only one year between 1975 and 1990

· Was the total annual catch below that which the government set

· In all other years it was above it.  

· As a result the stock was effectively exhausted by 1990.  

Or again, the government may well suppress scientific concerns about over harvesting.  

· This seems to have been the case with the N. Atlantic Cod stocks.  

· Researchers at the DFO were warning of the depletion of stocks 

· As early as the mid-1980s, but their concerns were muffled.  

· The official position was that foreign fishers were to blame, 

· And once only Canadians fished, the stocks would return to normal, 

· How could it be our fault?
· But of course, the stocks never did return.  

One final point here 

· Is that even if government do the decent thing, 

· The complexity of the eco-system that they have to manipulate 

· May well frustrate any of their good-intentioned plans.  

· Again to use the cod example.  

· Some scientists suggested that low cod stocks 

· Could be increased by killing seals which preyed on them.  

· The result though were higher numbers of squids 

· That the seals also ate, 

· But the squids fed on young cod.  So nothing actually changed.

Also think of the introduction of non-indigenous species for control

· The Simpsons had a great episode on this issue

· When Bart brought a frog to Australia

· That ate all their crops

3. And finally, exhaustion

The final stage is when there is no more resource left.  

· Here we find moratoriums being declared as in Newfoundland, 

· Or severe restrictions on fishing as are happening here in BC.  

· This phase is associated with asset stripping, and corporate withdrawal.  

· Clearly there can be massive disruptions in community life.  

· It is typically only at this stage that there are calls for diversification and retraining

· This is also a period when government expenditure will be high

· Retraining schemes, unemployment insurance and welfare payments.

However, exhaustion does not mean 

· That some form of the same industry will not return later.  

· In California the sardine industry re-opened in 1997, 

· 50 years after it was closed; 

· The S. US forests are now experiencing their third boom in a hundred and fifty years, 

· Following two collapses.  

· So never need not mean never.

Jurisdictional issues

One final set of issues that run throughout the resource cycle 

· And which have to do with jurisdiction

· Is determining who under the law has the right to own, control and use resources.

In terms of ownership resources can be proprietary or common property.

Proprietary property

· Means that ownership rests with a particular identity, a person, a corporation, or the state.

Common property

· Means that several groups, or even everyone, has some right of ownership.  

· In effect what this means is that ownership if often ambiguous, often leading to disputes.

This is usually referred to as the tragedy of the commons

· I get to sue something for free

· So it won’t be a big deal if I take a little more

· Than I’m supposed to

· That may be true for one person

· But if everyone thinks that way…

So who owns the oceans? 

· Or who owns the atmosphere?  

· These are important questions, 

· But because of ambiguities of ownership there can be problems.  

· Depletion of fish stocks, or the consequences of acid rain.  

Another set of jurisdictional questions 

· Relate to distinguish between ownership, control and use.  

· There can be all kinds of combinations here, 

· And again potentially leading to conflict.

For example:

· Government ownership

· Government control, 

· But private use, 

· Most of the crown lands that forest companies lease operate like this.

Another example:

· Private ownership

· Government control

· And private use, 

· Much municipal residential land fits this description.  

· The municipal government through all kinds of zoning control 

· Effects what you can do with your on land.  

· The type of building you can live in, 

· Who can live there (renters vs. owners), 

· The type of animals you can keep

If this is not complicated enough, 

· Even within one of these categories of ownership, control and use, 

· There may be competing claims.  

· Take a dam.  

· Even if you can settle land use disputes around it

· Not easy as we know from what has happened in N. Quebec, the Rafferty-Alomeda project in Saskatchewan, or the Old Man River dam in Alberta, 

· Then there are all the competing uses to which it is subject: 

· Irrigation, water supply, electricity, recreation.  

· For example, in 1993 there was an international dispute 

· Over the water in the Arrow Lakes in the Kootenays.  

· BC farmers thought it was terrible that water that was being rationed 

· Was being taken away from them by Americans 

· To be used further down the river for a laser display 

· But allowed to be because of Columbia River agreement

This leads to the final point about jurisdiction 

· Which is about values and resource use.  

· We have already seen how that resource conflict is almost endemic.  

· People want to do very incompatible things with the same resource

In the bad old days 

· That wasn't that long ago 

· MacMillan Bloedel wanted to cut down all the trees 

· In the Carmanah or Stein valleys, 

· While environmentalists want to preserve the wilderness

Hydro Quebec wanted to dam half of the Northern part of the province 

· To provide electricity to NYC, 

· While the Cree want to keep their homeland pristine

Alaska wants to fish as many Pacific Sockeye salmon as it can net

· While BC and Aboriginal groups from the lower 48 states 

· Want to curb their habits

· And so on.

So clearly these disputes arise because 

· There are different value judgments being made

· Or different ideologies at work.  

· We will recognise four.

Laissez faire position

· Let the market decide.  

· If prices are high enough to exploit resources, 

· Then they should be exploited.  

· The dollar sign of profit rules ok.  

· Procapitalist ideology.  

· Rights of individuals to do as they see fit.

Liberal interventionists

· Argue that the market needs to be curbed 

· Because often market decisions are based on short term criteria.  

· If we let forest companies had their way, 

· There would be barely a tree left in the province: Forest liquidation.  

· For this reason it is necessary to make companies replant and aim for a sustainable yield policy.

· This happened in the late 1940s with the tree farm licence scheme.  

· The right of state to ensure that freedom of some individuals doesn't impinge on rights of collective.

Radical position
· Those on the far left, 
· Would say such intervention does not go far enough.  
· That resources are commonly owned, 
· And should be exploited only by publicly owned companies.  
· The NDP government of the mid 70s in this province 
· Started along this road by buying up some ailing forest companies, 
· And this was the origin of BRIC.
· These were the shares we all had in the province

· It went broke (  
· Even the most recent NDP government, for a time 
· Held the majority of stock in McBlo.  
· Belief in common ownership of property 
· And more generally in equality: Everyone should benefit.

Environmentalists
· Would say the issue is not who cuts down the forests, in this case, 
· But whether or not they should be cut down at all.  
· Rather, they should be preserved for future generations in an unspoilt form.  
· Deep ecology and spiritual ecology positions.

I have deliberately made these positions as divergent as possible 
· But I hope you get the point.  
· There are continually conflicting demands on resources 
· Because of different ideological positions, 
· But it is very difficult to say which one is absolute right.  
· Of course decisions do have to get made, 
· But they are made by all kinds of groups: 
· The government, but also increasingly the courts, by lobby groups, and so on.
What’s the role for geography here?  
· There are theories for general patterns of the resource cycle, 
· But only local knowledge can help you understand 
· What is really going on in a particular place

· Reproductive behaviour of fish

· Changing hierarchy in the food chain

· Local politics
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