Natural Resource and Warming in Canada:
The Twin Engines of Canadian Economy
The importance of natural resources

With the increase of commodity prices, more and more people become aware of the importance of natural resources. However, most people still measure the importance of natural resources by the economic value of the resource industry. To make a better understanding of this problem, we will examine population change in a mining town in deep cold North, where solar energy, the most important and universal natural resource, is scarce. Suppose in one mining town, there are 10,000 residents, of which 2,000 are miners. The rest 80% population are policemen, teachers, doctors, bakers, grocery store cashiers and other service providers.  Can we conclude, from this figure, that only 20% of the town depends on the mining activities? Suppose, after some years, the mine is exhausted. How many people will remain in the town? Is it 8,000, which is 10,000 residents minus 2,000 miners?  Some historical examples will offer a hint. Barkerville, in northern British Columbia, Canada, which at its heyday of gold rush had over 10,000 residents and was once the largest town along the west coast of North America, saw its population dwindled to zero when the gold mines were exhausted. United States is famous for its tight border control. But in an once prosperous mining town in Alaska called Hyder, today there is no border control at all. Hyder bills itself as the "Friendliest Ghost Town in Alaska" to attract more visitors. 

When resource base is narrow, it is easy to recognize natural resource is the ultimate source of all economic wealth. But often there are many different kinds of natural resources in the same place. People will move on to other natural resources after the depletion of one kind of natural resource. For example, after the depletion of gold mines in California after the gold rush, people move to agriculture and other activities that require different kinds of resources, such as soil, fresh water and sunlight. To better understand the extent of our dependence on natural resources, we will discuss the diverse forms of natural resources and a unified understanding of resources from the thermodynamic theory. 

Natural resources: Diverse forms and unifying principle

Most of the natural resources on the earth can be attributed to the temperature differential between the sun and the earth. The surface temperature of the sun is 6000 K while the surface temperature of the earth is around 300K. The high temperature solar surface emits sunlight, which carries high quality energy. The earth receives high quality solar energy and emits low quality waste as infrared wave. This temperature differential is what drives most thing, including living organisms, on the earth.  Intuitively, this temperature differential is like differential in water levels at a hydro dam, which drives turbine to produce electricity.

Part of solar energy is captured by plants through photosynthesis into chemical energy, which can be stored for a longer period of time than photons. The chemical energy stored in plants can be released to work for plants when and where it is needed to maintain various life activities of the plants, including photosynthesis process. Animals, by eating plants, obtain some of the chemical energy stored in plants. With some rare exception, almost all of the energy sources in the food web on the earth ultimately come from the solar energy.   

Fresh water is so common that we often take it for granted. In most places, its economic value is very low. However, fresh water is vital for our survival. Fresh water is also very scarce compared with salty water. It comprises of only 3% of all water. The rest 97% is salty water. Salty water is of lower free energy level than fresh water. Hence salty water is in the stable state of chemical equilibrium, while fresh water is in the unstable non-equilibrium state. This non-equilibrium state is maintained by the solar energy, which distilled fresh water from the salty water. Since fresh water is of higher free energy, the intake of fresh water instead of salty water saves living organisms a lot of energy. That is why areas with abundant fresh water have higher level of biomass density than that on land with high salinization level or in the ocean, where water is salty. Fresh water is another gift from the sun. 

Because of gravity, water will flow from high to low places. Without solar energy to enable water vapor to escape the pull of gravity, all water will stay at low places. No river will flow on the earth. Rivers are vital to human life. All the earliest civilizations were originated by the riverside. Rivers formed the major channels of transportation before the age of cheap fossil fuels. With rivers comes the hydro power, which is the only renewable natural resource that generates significant amount of electricity for human society.  

Today, most of the energy needs of human society come from fossil fuels. We often call our civilization the fossil fuel civilization. Coal, oil and probably most of the natural gases are from ancient biological deposits. These biological deposits, which were formed over millions of years, are transformed for use by human societies over last several hundreds years. The abundant use of the fossil fuels is the foundation of the economic prosperity many the world over have enjoyed in recent times. 

More detailed and systematic discussion about natural resources can be found at Hall et al (1986). While the forms of natural resources are diverse, most natural resources can be understood from a unifying principle. A system has a tendency to move from a less probable state to a more probable state. This tendency of directional movement is the source of useful energy that drives, among other things, the living organisms.  The measure of probability of a system is called entropy in physics. Therefore, systems move from low entropy state to high entropy state. Intuitively, natural resources are something that are of low probability, or scarce. The dissipation of a system from a low probability state into a high probability state provides the energy we use. 

Global Warming and Climate Change: Some Paradoxes 
The negative impacts of global warming and climate change are well documented and publicized in the literature and media.  However, higher concentration of carbon dioxide in the atmosphere also has great beneficial effects. Carbon forms the structural foundation of all organisms.  Carbon dioxide in the earth’s atmosphere provides the raw material for all plants. The usefulness of carbon makes carbon dioxide an extremely scarce resource in nature. It is present in the Earth's atmosphere at a concentration of only 0.038%. The low concentration of carbon dioxide is the bottle neck in plant’s growth in many cases. The plants’ need for more carbon dioxide is so great that C4 plants, such as corn and sugarcane, were evolved, which can utilize carbon dioxide more efficiently, but at a higher energy cost (Atkins, 1991).  The increase of concentration of carbon dioxide improves the growth condition of plants and contributes greatly to the increase of food production in the last several decades, which is essential to feed the world’s population. It will be very helpful to provide a systematic study to weigh the negative and positive effects of the increase of concentration of carbon dioxide in the atmosphere. 

Despite the heated rhetoric against global warming, most of our social institutions continue to encourage activities that cause global warming and climate change. In the following, we will discuss global warming in some detail, paying attention that human society is an integral part of nature. 

First, it is often argued that global warming will increase the intensity of natural disasters, such as hurricanes. Indeed, systems with higher energy level have higher power, including the power of destruction. For example, a car based transportation system generates much more fatal casualties than a horse based transportation system because a running car embodies much higher energy level than a running horse. Yet human beings embrace a high energy car society. It is logically inconsistent to celebrate a high energy lifestyle and at the same time condemn the high energy level of the atmosphere, which is the byproduct of our celebrated lifestyle. 

Second, it is often pointed out that climate change brings high cost of adjustment. But so is technology change, which constantly renders existing technology and knowledge obsolete and worthless.  While we deplore climate change, we applaud technology change, which is really the driving force behind the climate change. While we worry intensely about the high adjustment cost brought by the climate change, we congratulate the lifetime adjustment or lifetime learning brought by the technology change. 

Third, it is often argued that global warming could bring some serious unpredictable consequences, such as global freezing. But so is innovation. While innovation is lavished rewarded with patent protections and government subsidy, global warming, which is brought by the innovative technologies developed in human societies, is viewed with suspicion. We talk about conservation. But we put our faith to further and accelerated innovation. 

Fourth, we seem to worry a lot about endangered species or extinct species. But at the same time, we praise the efficiency gain of free competition in the market, which causes the extinction of many businesses each day. The dominance in a sector by some firms, such as Microsoft, often reduces the number and diversity of firms. However, competition in the business world is generally regarded as a good thing while competition in nature is judged by a different criterion. 

Fifth, people seem genuinely concerned about global warming. However, given opportunities, people will move to truly warm places, such as Florida and Southern California and move away from truly cold places. Among the top ten towns of largest population decline in the last several years in Canada, five are from northern British Columbia, where land is covered by snow for more than half a year. Global warming becomes an issue because most people, if given options, prefer to live in warm places. As a result, more and more people live in warm places. For people living in warm places, hot summer months are less than ideal, hence the harm of global warming. For those who live in cold places who have to endure long and bitter winter months, a little bit warming is great news. However, since the percentage of people who live in warm places is high and growing, media and academic research, in catering to their clients, prefer to talk about the damage of global warming. It is true that even people living in true North have to complain about the damage caused by the global warming, such as the disappearance of glaciers. However, countries around arctic region have intensified their effort to claim sovereignty to various areas in the arctic in recent years. Apparently, warming increases instead of decreases the value of cold places, which is of course hardly surprising. 

Natural Resource and Warming in Canada

Canada is always known for its abundant natural resources. With the increasing depletion of natural resources comes the awareness of the importance of them. This will create many opportunities in investment, either in stock market or in real economy. Here are some of the examples:
Forestry; Canfor,    http://www.canfor.com/
West Fraser, http://www.westfraser.com/index.asp
Aluminum: Alcan,   http://www.alcan.com/
Oil: Husky, http://www.huskyenergy.ca/
Talisman, http://www.talisman-energy.com/
SunCor, http://www.suncor.com/start.aspx
 and many others

Many other resource companies
Water: Water is becoming increasingly scarce in the future. Canada is blessed with abundant water. What are economic and investment opportunities? For more information check
http://www.worldwater.org/
Hydro: Hydro is one of the few low pollution intensity electricity source. 
Abundant information can be found at the website of Natural Resource Canada

http://www.nrcan-rncan.gc.ca/com/index-eng.php
The prosperity brought by the natural resource industry will stimulate the financial sectors. How about the future of banking industry? 
Canadian Bankers Association
In the last century, cars and trucks replace trains as the main transportation tools. With the high price of oil, will rail transportation regain competitive advantage? Will land value along railway be revalued? For example, in Prince George, roads close to the railway station used to be the prime land in the city. How about investment in railway stocks? 
Warming in Canada greatly increases its value. First, people love to live in warmer places. Real estate and related sectors will benefit from warming. Canadian housing market continue to be strong despite the weakening in the US, which is very unusual.  For example, the housing market at Prince George has experienced great jump after your arrival. Second, agriculture and forestry will benefit greatly from warming and higher carbon dioxide concentration. Canadian soil is extremely rich because of glacier movement brings new nutrients to the surface. Warming is more energy. More energy is certainly beneficial in a low energy density area in North. Third, warming will make the exploration and production of mines in arctic area much easier. Fourth, the melting of arctic region will open a shipping passage, which will greatly shorten some routes. Fifth, a strong real economy will increase demand on financial and other virtual economy, such as media and education. Other benefits? 
Your projects can be based on any topic. But a main theme on Natural Resource and Warming in Canada: The Twin Engines of Canadian Economy may help us organize projects. 
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