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I am a retired senior Research Scientist and Scientist Emeritus of Environment Canada (now Environment and Climate Change Canada), have contributed substantially to the Nobel Prize winning Intergovernmental Panel on Climate Change (IPCC) reports, and am firmly opposed to the expansion of oil pipeline and production activities in Canada.  I state this opposition not as an environmentalist, who is of course concerned about anthropogenically produced impacts on our environment, but as a futurist who sees a potentially shrinking industry for oil production in Canada.  I also say this because of the blatant promulgation of dishonest and misleading scientific information by the petroleum community regarding the impacts of the continued use of their products.

There is no doubt that Canada's economy depends significantly on the production and export of oil, predominantly extracted from the Alberta tar sands.  This was clearly demonstrated over the past ten years: when the price of oil was over $100US per barrel, business was booming in the Alberta tar sands and the Canadian dollar was near par with the American dollar.  When the price of oil dropped in 2008 and 2014, jobs in the oil fields and the Canadian dollar also dropped.  The strong linkage between the oil industry and the overall Canadian economy is used to argue that it is in Canada's "national interest" to expand our oil production and export capabilities. This view was the driving force behind the recent decision by our government to "invest" in the purchase and expansion of the Trans Mountain pipeline from Kinder Morgan <https://thetyee.ca/Opinion/2018/04/20/Facts-About-Kinder-Morgan/>. However, any expansion would only make the Canadian economy more dependent on and thus more susceptible to global petroleum market variability. I would argue that this strong dependence is the very reason why Canada should cease expansion of oil production and export capabilities.  Oil production in Canada is a potentially dead end industry with a limited and unpredictable future.  Instead the focus should shift to investment in jobs and development of expertise in the field of energy diversification, a globally expanding industry with a promising future.
Prior to making an "investment" of the magnitude of the buyout of the existing pipeline ($4.5B Can) and the proposal for its expansion (estimated at ~$9B), it would be totally irresponsible not to ask several questions regarding the viability of such an investment. However, the Canadian government did purchase the existing pipeline “as is” with no conditions attached.  I pose the following 5 questions and provide answers that clearly demonstrate the unsuitability of this investment economically, environmentally and ethically.
1) Is the investment going to provide stable and predictable economic returns?  The answer to this is a resounding "NO".  
In the past decade the price of oil has been extremely volatile and has varied by over a factor of 5: it reached $160US per barrel in June, 2008 and fell to $30US in January, 2016.   These wild fluctuations are primarily due to global free market pressures driving the supply of and demand for oil.  The global supply of oil is predominantly controlled by OPEC, <https://www.opec.org/opec_web/en/17.htm> of which Canada is not a member. The demand for Canadian oil flowing through the proposed expanded pipeline is expected to be predominantly determined by the Asian market, although, to date, our government is unable or unwilling to produce any documentation showing a firm commitment from any Asian purchaser.  Therefore neither the supply nor demand pressures are under the control of the Canadian government or Canadian industry and are left to the whims of foreign decisions.  It would seem to me that, as a prudent investor, it is ludicrous to throw money on an unpredictable and uncontrollable roller coaster ride and hope for the best. 
2) Are there any possible risks regarding the investment?   The answer to this is a resounding "YES". 
The diluted bitumen passing through the Trans Mountain pipeline is corrosive, toxic and very difficult to clean up after spillage. <https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5775368/>  Responsibility of transporting oil safely from the tar sands to well beyond the Canadian/US shoreline is assumed by the operators of the transportation vehicles. Over the past 60 years there have been dozens of oil spills along the route of the pipeline. <https://www.transmountain.com/spill-history>  The probability of future oil spills will increase substantially as the existing pipeline continues to age and if the addition of a new pipeline triples the capacity.  Future spills along this route will now become the responsibility of the proud new owners of the leaky old pipeline: the Canadian taxpayers.  
Once the oil leaves the pipeline terminal in Burnaby, the responsibility presumably becomes that of the foreign owned tanker operators. As these fully loaded tankers leave port they must navigate under two heavily used strategic bridges, past Vancouver harbour, past the major tourist attractions and recreational areas of Stanley Park and English Bay, and through the international ecologically sensitive waters of the Salish Sea.  Any major spill or accidental incident along this route would be catastrophic environmentally, economically and legally. Again the likelihood of such an event will increase significantly with increased tanker traffic resulting from the pipeline expansion.  The foreign owned tanker companies would have little interest and perhaps no funding to pay for any resulting cleanup, so guess who would get stuck with the bill after the finger pointing and international legal battles?  That's right, the Canadian taxpayers.  The purchase and possible expansion of the pipeline has therefore placed the entire risk of operation on the shoulders of the Canadian government, while the oil industry reaps all of the benefits with little risk.
The cost to clean up oil spills varies from situation to situation and the dense bitumen poses the most challenging difficulties.  Cleanup of a major spill anywhere along the coastal tanker route is estimated to cost several billion dollars. The proposed contingency and response capabilities for dealing with such an event are totally inadequate.  Also, oil spill “cleanups” are really not cleanups.  A “cleanup” is deemed “successful” if only 8% of the oil is recovered.  So even after a “successful cleanup” is carried out, economic and environmental impacts will last for years and possibly decades. <https://www.smithsonianmag.com/science-nature/oil-spill-cleanup-illusion-180959783/>

3) Is this investment subject to controversy?   Again the answer to this question is a resounding "YES". 
The expansion of the pipeline is a highly controversial issue. Claims by the Alberta and Canadian governments for revenue generation and creation of temporary and permanent jobs are in question. <https://www.parklandinstitute.ca/lets_share_actual_facts_about_the_trans_mountain_pipeline> 
Indigenous people, environmental groups and other informed citizens have serious concerns regarding environmental impacts both locally (oil spills) as well as globally (climate change).  This controversy is allegedly the primary reason why Kinder Morgan bailed out of this investment.  It doesn't matter who's right and who's wrong in the controversy.  The part that does matter is the fact that there is controversy.  Controversy is going to cost money for the investors.  There will be protests, operating disruptions, legal battles, and potential sabotage.  All of these controversial actions will result in costly construction and operational setbacks and delays.  The potential for controversy to cause havoc was clearly demonstrated by the recent Federal Count of Appeal in August, 2018 quashing the expansion of the pipeline.  <https://business.financialpost.com/commodities/energy/trans-mountain-pipeline-approval-quashed-by-court>

4) Is there a competitive alternative that can potentially replace the product of my investment? You got it. "YES" again! 
Any prudent investor should consider the possibility that the investment could be impacted by new technology. In recent history we have seen many instances where existing products become obsolete. For example, digital photography has virtually replaced film photography, leading to Kodak's application for Chapter 11 bankruptcy protection in the US in 2012.  High resolution flat screen TVs have made the more cumbersome cathode ray tube TVs obsolete.  Compact fluorescent and LED lighting technology has essentially replaced the inefficient century old incandescent lighting technology, which has been banned or in the process of being phased out in most countries.
Recent technological developments are demonstrating the reality that electric powered vehicles (EVs) are now a viable competitor for vehicles powered by the gas guzzling internal combustion engine (ICE),  It is projected that as early as 2040 EVs are likely to account for more than 50% of all vehicles.<https://news.nationalgeographic.com/2017/09/electric-cars-replace-gasoline-engines-2040/>
For decades electricity has been the fuel of choice to power trains, subways, and buses via overhead wires or "third rails" because, in addition to operating without emissions, the EV runs at about 95% energy efficiency compared to the ICE at less than 20%. The general public is now becoming aware of the multitude of advantages of the EV. The main drawbacks of the EV have been the energy storage capacity and battery recharging rate. However, these problematic issues have been addressed and significant and rapid technological advances have recently been made to overcome these drawbacks.
In addition to its more economic and energy efficient operation and maintenance, the EV has many more distinct advantages.  It doesn't require the following cumbersome and costly appendages that are required for an ICE: a cooling system that throws away about 80% of the energy as heat; a transmission system (required for an ICE because of its failure to deliver adequate torque at low rpm); an exhaust system to suppress undesirable sound pollution and divert poisonous gases away from the passenger compartment; an electric starter motor (what? the ICE can't start itself?); a fuel injection and ignition system; and a lubrication system to lubricate the hundreds of moving parts in the ICE.  In addition, EVs can regenerate energy while braking (allowing the potential to eliminate the wasteful friction braking system) and EVs do not waste energy while idling in stop and go traffic.  In summary, the ICE powered vehicle is a complex, inefficient, outdated dinosaur compared with the EV.
Another distinct advantage of the EV culture is the delivery of energy to its ultimate destination.  The existing energy delivery system for the ICE is both inefficient and dangerous.  It takes a significant amount of energy to transport the fuel with potential risk via pipeline, train, tanker ship, and/or tanker truck to gas stations.  Here it is picked up by the ICE vehicle which usually wastes fuel as it is driven to or hunting for an appropriate gas station.  Whereas, with the EV system, fuel is delivered instantly through an existing infrastructure with little wastage or risk, right to your garage where your EV resides.  You leave home with a full tank of fuel every morning.
As a result of the obvious inefficient operation and outdated technology of the ICE, several countries  <https://en.m.wikipedia.org/wiki/List_of_countries_banning_fossil_fuel_vehicles> are now instigating a phase-out of its use within the next 10 to 20 years. Some of these countries (e.g. China, South Korea, Taiwan) are anticipated to be customers for oil flowing through the expanded Trans Mountain pipeline.  In addition, China and others, motivated by desire to become less dependent on imported oil, are aggressively developing renewable energy technology as well as electric vehicles. <https://www.forbes.com/sites/salvatorebabones/2018/03/06/china-could-be-the-worlds-first-all-electric-vehicle-ecosystem/#1e4ca60f130f> So as this new technology continues to replace the existing technology, beyond the control and against the desires of any oil company or government in Canada, the demand for oil will decline, and with increasing global production of oil, the price will plummet well below the production cost in Canada. Since production costs in Canada are among the highest in the world, Canada will be one of the first on the chopping block.  So in two or three decades Canada will be left holding a leaky old outdated pipeline that will deliver nothing to nowhere.
5) Is the investment ethical?  The answer to this is a resounding "NO".
For decades the oil executives in North America and the oil sheiks of the Middle East have enjoyed the riches that have been generated from the lucrative petroleum industry.  With the increasing dependence of developed and developing countries on oil, these oil barons have accumulated a significant amount of wealth and power.  Of course they do not want to give up their lavish lifestyles and are aggressively fighting any threat to disrupt the opulence they have acquired. Threats to the industry have arisen from three sources: environmental impact (both locally and globally), over-supply, and obsolescence.
Local environmental concerns are those resulting from oil spillage all along the route from wellhead to delivery to the commercial or domestic consumer. Oil spills do indeed happen but both oil companies < https://bizgovsoc4.wordpress.com/2012/11/12/bp-an-unethical-oil-giant/ >  and pipeline companies < https://www.cbc.ca/news/canada/british-columbia/kinder-morgan-oil-spill-darfield-1.4699763 > tend to trivialize their severity to the public and in some cases neglect to report them.
The threats of global warming and changes in climate were first identified scientifically in the 1890s when it was postulated that the accumulation of atmospheric carbon dioxide (CO2) from burning fossil fuels (mainly coal at the time) would enhance the Earth’s natural greenhouse effect. <http://www.rsc.org/images/Arrhenius1896_tcm18-173546.pdf > In the 1950s the fossil fuel industries eventually recognized the scientific reality that atmospheric CO2 was indeed increasing from the unabated burning of their products and that this fact could pose concerns.  However, their concerns were not for the environment; their concerns were for the negative public perception regarding the use of fossil fuels and ultimately the negative impact on their lucrative profits. 
To fight the threat of concerns for climate change, the industry used its vast monetary resources to launch a massive public relations campaign. < https://www.scientificamerican.com/article/tobacco-and-oil-industries-used-same-researchers-to-sway-public1/ > The campaign was aimed to discredit the science, deceive and confuse the public, and dissuade political pressures from imposing controls that would disrupt the lucrative business as usual.  Although unethical, the campaign was a huge success and forestalled any widespread political actions for decades. Today there are still remnants of climate change deniers both individually as well as politically. < https://www.elitetrader.com/et/threads/man-made-global-warming-from-co2-emmissions-total-bullshit.287741/>
In order to prevent the threat of over-production of oil, OPEC was founded in 1960.  This is a union of oil producing countries that cooperates in regulating the supply of oil, and thus the price of oil.  The lower the supply, the higher the price and profits.  In the end, the price of oil is forced higher and is not related to the cost of its production, which varies significantly from country to country <https://money.cnn.com/interactive/economy/the-cost-to-produce-a-barrel-of-oil/index.html>. This strategy is beneficial to all exporting countries.  Countries with lower production costs (e.g. Saudi Arabia, Kuwait <$10US per barrel) benefit because they make higher profits, and countries with higher production costs (e.g. Canada, U.K. >$40US per barrel) can jump on the money making bandwagon. So the oil producers are not participating competitively in a free market environment, which would benefit the consumer.  This price fixing culture practiced by the oil industry is easily observed at your local corner gas stations, where the non-competitive collusion results in simultaneous price fluctuations amongst "competitors".  This unethical price rigging practice has also driven several independent corner gas stations out of business.
The third more recent threat to the oil industry is obsolescence due to superior technology, as discussed in the answer to question 4 above.  The 2006 documentary "Who killed the electric car?" <https://en.m.wikipedia.org/wiki/Who_Killed_the_Electric_Car%3F

 HYPERLINK ""
> pretty well demonstrates the rather unethical approaches that the oil industry is prepared to take to block advances made to EV development.  The "capture and kill" strategy was used to purchase patents on advanced battery technology so that commercial production of superior batteries could be buried.  The small number of EVs that were produced and leased to the public were secretly and unceremoniously destroyed.  These suppressive initiatives required motivation and money, both originating from the oil industry, and managed to forestall for more than a decade the inevitable development of commercially viable EVs.
There is also an ongoing public relations promotion by the oil industry criticizing the competing technologies.  You've heard them: lithium mines destroy the environment, wind generators kill birds, the electric grid can't handle the load, etc.  On a closing observation regarding public relations.  We've all seen ads by hydro electric companies and even natural gas companies offering us tips on how to save energy as well as incentives and rebates for purchasing energy saving products.  Have you ever seen any ads from oil companies offering advise or incentives to save gasoline?  Of course not.  They want you to use and waste as much as possible to maximize their profits.
SUMMARY
To summarized, the purchase of the Kinder Morgan Trans Mountain pipeline by the Canadian government is a controversial, risk laden, unethical “investment”.  Economically, the returns are unpredictable and uncontrollable; and environmentally, the investment poses threats both locally (potential oil spills) as well as globally (contributor to climate change).
In recent years the people of British Columbia have participated in decisions posed by two referendums, both of which were politically motivated: the suspension of the harmonized sales tax, and the question of electoral reform.  It seems to me that the question of the Trans Mountain Pipeline expansion should be addressed by a general referendum in British Columbia since this issue is of significant importance to all its residents economically, environmentally and ethically.  By deciding yes or no to the expansion by referendum would force any elected party in British Columbia to follow the democratic choice made by the people to fight for or against the pipeline expansion.  It would also prevent this issue from becoming just another part of a politically motivated general election. 
