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The widespread public hostility to horizontal hydraulic fracturing, “fracking”, reflects legitimate concerns about its economic, environmental and social impacts.  The arguments for fracking are “economic”, focused on the predicted jobs and royalties it may generate.  
This brief discusses the externalities (costs) that fracking may generate and the onus this puts on governments to develop substantial data bases, rigorous regulations, constant monitoring, and stringent enforcement of the regulations.  It then examines the likely economic costs and benefits from a fracking industry and the application of risk management in deciding whether fracking should even be allowed.
My conclusion is that the limited economic benefits - relative to the economic costs - are insufficient to justify fracking from a local or provincial perspective.   When viewed from a global perspective, the case is even stronger that it would be both uneconomic and unethical to take the risks involved with this source of fossil fuels.
Externalities
Economics studies how we organize our activities and use our resources (human, built, and natural) to determine what goods and services will be produced and in what quantities, how they will be produced, and how they will be shared.  
One way to do make these decisions is through the “free” market, free of government interference because the “perfectly competitive” market of economic theory predicts that individual self-interest will be controlled by competition and the market will allocate resources to those goods which are in the public interest.  
However, the conditions required for markets to even approximate the theoretical model are stringent: for example, no one has power – market,  political, legal, or social); there are no barriers for firms to enter an industry; everyone has full technical and market information; all prices reflect the true costs of a product and of its use.  Exceptions to these conditions are the source of “market failure” and require intervention.  Nonetheless, many drop the “perfect” and ignore the “competitive” and put their faith in “the market”.
Hydraulic fracturing fails to meet many of the necessary conditions of the idealized perfectly competitive market. One of the industry’s most important limitations is the possibilities for externalities – costs that are not borne by the seller and buyer but are imposed on someone (or “thing” in terms of the environment) outside a market transaction.  While externalities impose real costs (destroyed resources or the use of resources to avoid damage or to mitigate it), they are not reflected in the price of the activity creating these external costs.  Thus the price - the market’s measure of value - fails to reflect the costs to all those affected by a transaction.   Market transactions ignore the health, social, and environmental impacts impose on others, even though society may put a very high value on the affected areas.
When externalities exist, market prices do not reflect the full cost of a good.  As most economic measures are based on prices, we cannot say that something is “efficient” simply because the producer makes a profit.  When externalities are present, society bears additional costs which must be recognized and factored into the price for an activity to truly maximize the benefits for society.
With hydraulic fracturing, there are potential externalities at each stage, from exploration to development to production to use to decommissioning. The costs of these externalities must be estimated to decide if this is a viable way to access energy.  These costs vary with respect to their geographic impact, their duration, and timing, e.g., at the time of an activity or much later, perhaps long after production of unconventional gas has ceased at a given site.
Dealing with externalities
There are many ways to deal with externalities - within the market, with government setting upper limits on the level of the activities that generate externalities; through the regulation of those activities; or through an outright ban.
Many argue that market failure can be solved by the market itself. Some propose self-regulation by the firms involved jointly agreeing on behaviours to avoid generating externalities to enhance their individual competitiveness.  Self-regulation has limited potential, given the incentives to set the bar low and to ignore or under-report incidents, and the difficulties of enforcement for a voluntary association.
In theory, the solution is for the market to “internalize the externality”, i.e., force the market transaction to include the costs of the externalities.  In this scenario, government’s function is to establish the legal framework – set up auctions for pollution rights or require full legal liability to compensate those forced to bear the external costs.  Those who pollute must pay the costs they impose.   If faced with these additional costs, firms would choose the production method with the lowest cost and, therefore, the most efficient technology, as the real cost of production and distribution would now include this financial cost.  
Both these market solutions have fundamental flaws.  
In an auction, the government establishes a maximum quantity of a particular type of pollutant and auctions off the rights to generate it. The auction supposedly establishes the value to society of the external costs – the firms which save the most from being allowed to pollute will outbid the others.  This financial cost will increase prices and the quantity demanded will fall, so there will be less pollution.  Externalities are paid for and their level reduced. 
But does an auction simply sell the right to pollute?   The rebuttal to this is that anyone can join the auction.  Those who want to avoid the externality or to lower the level of pollution to an “acceptable” level (e.g., the level at which natural systems can handle it) can put their money where their mouth is and outbid the industries who save other resources by being allowed to pollute.  
The problem is that the polluting firms have the information about the nature and quantity of their pollutants, they know the implications of losing the auction, and they have funds to bid.  On the other hand, those affected by the externalities are usually dispersed, have limited information, and lack the organization and funding to effectively engage in the auction. They are often marginalized, for instance small farmers or First Nations people with limited funds or political influence.   Moreover, they would suffer from the “free rider” problem – some people would not offer to fund a joint bid, hoping that what others do will be sufficient to protect them from the externality.
These difficulties are lessened, but not removed, with the liability approach in which the potential polluter is required to get full liability insurance.  The theory is that the insuring company will conduct due diligence and assess the probability of an event generating externalities, their likely impacts and costs, and the possibility of an expensive legal battle to establish the liability and the amount.  These estimated costs would then be part of the cost of the liability insurance premiums for the potential polluter.  If these premiums are too high, production will not occur and the externalities will not be generated – the product is not worth its cost and the interests of society are served. 
But even this does not mean that the premiums will fully reflect the probable external costs.  The insurance company’s estimate is likely to be lower than the actual costs.  Their estimates are discounted by the probability of a successful suit which depends on the ability of those affected by the externality to mount their case, by the rigour with which the law is applied, and by the insurance company’s lawyers’ skills.  Moreover, the polluter deducts their legal costs against profits, lowering their corporate income taxes - the public pays part of the cost which the company incurs to avoid paying compensation for the damages it has caused. 
Thus requiring full liability for externalities has the same problems as the auction approach.  The polluter knows more about its emissions than others, and has the financial self-interest to challenge anyone who might sue them.  The onus of proof should not be on the complainants who face the same information, organization, and funding problems found with auctions.  In addition, the polluters may engage in a variety of tactics to confuse the public, such as funding supposedly independent “think tanks” to question the evidence around the nature and source of the externalities.  Companies also initiate Strategic Lawsuits Against Public Participation (SLAPPs), legal efforts to head off suits by those affected by pollution.
Further, the government may be lobbied to relieve an industry of its liability exposure. A case in point is nuclear power.  In Canada and the U.S., the nuclear electric energy industries successfully lobbied to have caps on their liability in the event of a major nuclear accident.  They argued that, if required to pay the insurance premiums for full liability, they would be priced out of the electricity market.  Effectively, this was an admission that the externalities were so large, nuclear energy was not worth the risk.  The cap on their liability means that they can compete only by exposing society to considerable uncompensated risks.  The cap means that profits are protected, but not people, not the environment.  
Auctions and full liability have a place in the policy tool kit, but must be carefully crafted to avoid the pitfalls of market solutions.  The need for strong regulation should be obvious.
Regulation – Best practice, Highest Standards, Mitigation, and Technology
Regulation and penalties for environmental and health damage are often cited as taking care of the issue of externalities.  Faced with stringent rules and strong enforcement, it is claimed that firms will not only be sensitive to the issue of externalities but seek to perform to the highest standards by using the best practices and the latest technologies.  Moreover, we are to believe that any problems that might nonetheless occur will be dealt with by the firms’ mitigation plans.  Is this sufficient?
How stringent are the regulatory regimes?  First consider who has the most information to determine external effects and costs, the government or the industry?  Normally it is the latter.  Therefore it is common practice for government to hire those best informed to design the regulations – insiders from the industry.  But once they have helped design the regulations these people often leave government – for jobs back in the industry.  The deregulation of the financial sector and the crisis of 2008 are a clear example of this.  Moreover, many government regulators eventually retire and also join the industry.  
This revolving door between regulated industries and the agencies which police them clearly raises concern about how stringent the regulations are and how vigorously they are enforced.  This concern is heightened when the public sees malleable politicians who adhere to the free market mythology and instruct enforcement agencies accordingly. Moreover, regulators often rely on the regulated firms for information.  It is instructive that the debate about transporting gas and oil has led to disclosures that pipeline and rail companies have not fulfilled their obligations to report spills or accidents.   
In addition, external costs often take a long time to be recognized but corporations and politicians have a very short profit or political horizon  However, the possible migration of fracking fluids into wells or aquifers could take decades.
How much comfort can we take in “best practice” and “highest standards”?  These are normally the goals of regulation but they do not guarantee that externalities will be eliminated or fully compensated for.  In addition, they may only mean that producers will meet the standards if it does not cost too much and if the penalties for ignoring the regulations are high.  Moreover, relying on evolving technologies to eventually deal with the issues is an admission that existing practices are generating externalities; production should wait until adequate technologies are available and thoroughly tested.  
Similarly, the promise of mitigation is no more than a promise to try to avoid or to undo or make up for externalities.  Mitigation lessens the impact but does not remove it.  As some of the externalities will involve health, social, and environmental impacts that cannot be measured or reversed, mitigation is not a guarantee that externalities will be fully accounted for. 
In sum, the probability of extensive externalities generated by fracking means that the industry must have strong regulations rigorously enforced.  There must be as much concern about the integrity of the regulatory process as there is about the integrity of the fracking wells to safeguard against leaks and spills.  
Comparing economic benefits and costs
1. Jobs
The promise of a large number of jobs is a siren call to regions of high unemployment – often rural areas, the places most likely to be fracked.  Unfortunately, the jobs data are usually from industry sources and these are not reliable - anywhere from double to seven times greater than independent estimates.     
An industry insider recently claimed fracking could be “huge” for the Nova Scotian economy, estimating annual jobs at 800 to 1600.  If you are unemployed, that sounds impressive. However, at best, it is about 3 percent of the officially unemployed in Nova Scotia, and an even smaller fraction when we add in the discouraged workers who have given up on finding a job.  
The local job impacts of fracking will be small because fracking involves very expensive, specialized capital equipment and highly trained workers.  Capital and workers will be largely imported – even the sand used in the fracking fluids is found in just one area of the U.S.  To the extent that the jobs do attract outside workers, they will place demands on local facilities such as housing and or hospitals.  
Moreover, the job impacts are a two-edged sword.  If a fracking operation did generate a significant number of new jobs for the unemployed, the competition for labour in the area will bid up wages, which is good for workers; employers in other sectors will find it difficult to staff their operations.  But fracking does not provide a sustainable base for the local economy.  The most jobs are in the development stages of fracking; once a well is operational, workers move on within the region but eventually further afield.  At that point labour demand falls, but the economy cannot simply go back to where it was – it will suffer from both the boom and the bust. 
2. Royalties 
There are several problems with the claim that the royalties from fracking will be a significant contributor to provincial coffers, lowering debt and decreasing dependence on federal transfers.  
The first issue is designing the proper royalty regime.  Currently in Nova Scotia, the royalty is applied after two year’s production on a lease.  But fracking wells produce 85 percent of their output in their first year.  Thus our royalty would be charged on less than 10 percent of production.
The N.S. Fracking Review Panel estimated royalties would take 40 years to peak, then decline dramatically within two years.  At their peak, they would be equivalent to about ¼ of one percent added to the provincial sales tax.   Put differently, you could raise as much revenue by fully taxing capital gains (e.g., on executive stock options).  
Another difficulty with the royalty stream is that currently it all goes to the Province, eventually, but the infrastructure and much of the other financial, environmental, and social costs will be borne at the municipal level, immediately.  Thus, there is a problem of who gets the royalty, who pays the extra costs, and when - issues that must be dealt with before fracking begins.
Second, the Maritimes are NOT dependent on the federal government.  Yes, we receive equalization payments to support government services at a tax level comparable to other areas.  As the crises in Europe have shown, transfers are necessary with a common currency, labour mobility, and diverse economies. Moreover, the federal government also takes funds from our provinces.  The federal government receives about 25 percent more in income and sales taxes than ALL of the federal transfers to Nova Scotia; these taxes paid to the federal government are 2.4 times larger than the equalization payments from them.  Federal personal income taxes raised in New Brunswick are almost equal to the equalization payments received and just the federal personal, corporate, and sales taxes revenues from New Brunswick are roughly equal to all federal transfers received in New Brunswick.
3. Costs viewed as benefits
As is often the case, the Nova Scotia Fracking Review Panel’s chapter on the “economics” of fracking is actually a report on the financial flows for the firms, with estimates of how much will be spent in Nova Scotia.  This is an “impact” study, not a benefit/cost analysis.  In an impact study, an increase in expenditures appears to be a good thing – more money spent, perhaps locally.  It does not consider why the expenditure was made.  
Firms may include costs such as to mitigate environmental damage or for infrastructure improvements -  rural roads are normally not constructed to handle the volume of traffic nor the size of the trucks travelling in and out of the well sites, often hundreds of trips per day.  To present these expenditures as benefits - rather than simply compensation for costs imposed by the industry - is misleading.  Nonetheless, that is way impact studies are often interpreted.

Understated Costs
Some costs of fracking will result from its effects on water supplies and aquifers, on the atmosphere, and on global warming and may incurred for a very long period.  I restrict this discussion to just the financial costs which must be estimated if fracking were to be considered.

1. Regulation
Horizontal fracking has a brief history and few attempts have been made to establish baseline data on water and air quality and other factors against which the impacts of the industry can be measured.  The process can generate severe damage through accidents, spills, noise, congestion, wells leaking methane, the disposal of fracking fluid, etc.  Thus, research is absolutely vital before and after a fracking operation is undertaken.  In addition, rigid regulations and vigilant enforcement of them is necessary to identify and prevent problems before they occur, or to stop them and mitigate/compensate for their effects if the regulatory process proves ultimately to be inadequate.  
First, let us deal with the question of evidence.  Given the lack of adequate, independent data, we must recognize that “No evidence of harm is not evidence of no harm”.  To assert there is no evidence of harm, or of cataclysmic harm, is to indulge in half truths.  It is equally valid to say “There is no evidence of safety”. There is mounting evidence that fracking causes earth quakes, pollutes air and water, and affects the health of humans and wildlife.  We hear of these through the media, but they are yet to be analysed to provide definitive answers. 
There is also increasing evidence of a failure to have adequate regulation or to enforce the regulations on the books.  Many jurisdictions still do not require full disclosure of the multitude of toxic chemicals used in the fracking fluids.  Given the capacity of industries in general, and the energy industry in particular, to wield political and legal power, the problems of evidence and slack enforcement should be no surprise. We must have independent data and strong regulation of the industry. 
To develop the necessary regulations and to adequately fund the regulatory process for the required monitoring and eventual litigation will be expensive.  Moreover, the monitoring must continue indefinitely as well integrity will eventually break down as the cement seal must inevitably deteriorate. This is often ignored by proponents or assumed by them to be simply a cost of governance. 
Indeed, in some jurisdictions, such as Quebec, apparently the industry’s liability ends when a well is capped!  This puts a huge burden on the government and violates a fundamental necessity of the market system working in the public interest – costs should be paid by those who impose them.  It is a cost of fracking which should be paid by the people who profit from it, not the general taxpayer who may be injured by it.  
Establishing the regulatory framework, building the necessary initial data bases and their continuous updating, monitoring the wells, even after production has ceased, enforcing the regulations, including litigation – all these are costs of fracking which should be borne by the industry.  They all need to be clearly specified, estimated, and incorporated in the assessment of the net value of fracking in each jurisdiction before a decision can be made about whether to proceed.  

2. Infrastructure, health, environment
Fracking imposes a large burden on the infrastructure of the rural areas in which it operates.  Roads are an obvious example, but a variety of public services (e.g., schools and medical services) could require additional staff and facilities to handle any significant increase in employment from the industry.  This puts rural communities in a bind, requiring money they do not have to build facilities which they may not need in less than a decade.  
In addition, there are health and safety issues with respect to the development and operation of wells and the effects of well operations on land values near them.  Traffic accidents happen even where traffic patterns are interrupted to accommodate the steady stream of trucks to and from the well sites.  The heavy traffic causes inconvenience but also safety and environmental concerns if an accident causes a spill of chemicals or waste water.  The disposal of the waste water is also an issue as local filtration plants may not be able to handle the toxins involved in fracking.
While discussion of externalities is often focused on production, some of the longest-lasting and broadest externalities of fracking are likely to occur from consumption.  Although unconventional gas consumption may have a lower carbon footprint than other energy sources, if it delays the necessary shift to renewable energy sources, it will still add to greenhouse gases and therefore to global warming.  This is an externality that is largely borne outside New Brunswick and Canada, but nonetheless must be considered in assessing the real costs of unconventional gas.  Can we justify the limited benefits for ourselves which impose real costs on others?
Risk Management
Many of the issues above are downplayed by proponents of fracking who point out that all activities carry some risk and that we must take risk if we are to innovate and move forward.  They also point out that people who are unfamiliar with an activity tend to over-estimate risks, but they give much less emphasis to the evidence that people who are very familiar with an activity and have a vested interest in it will grossly under-estimate the risk.  In fracking, players in the industry take a defined financial risk but the greatest risks are to the communities where fracking occurs and to the wider environment.  The bulk of the risk is borne by those with little benefit.  Thus, we cannot expect that the risk management analyses done for the industry will reflect the interests of the broader community or of the environment.
Risk management is much like stress management in the workplace.  Should we be managing risk or removing (or not introducing) its sources?  In fracking there are now techniques for wiring the surface area around fracking sites with sensors to detect even minor changes caused by fracking on subsurface activity.  This technology is expensive – will the industry oppose regulations which require such monitoring?  Will they be successful?  Will jobs and profits trump due diligence?   Will firms expect taxpayers to pay these monitoring costs?  It is those who are directly affected who should decide, not those who profit from risky activities. 
This raises the issue of social licence – i.e., of decisions reflecting the communities’ assessment of their short and long-term interests.  The assessment of social licence is difficult as that consent must be “prior, informed, and free”, conditions which are difficult to guarantee, given the power imbalance between the corporations who would profit and the often already marginalised people who are put further at risk.  Again, it is the proponents who should pay for this process by providing the funding for independent deliberations by the communities.
Conclusions
Given the number, complexity, and uncertainty of the externalities and other issues involved in hydraulic fracturing, if or when fracking is permitted, the appropriate regulations will be complex, difficult, and costly because it must be executed rigorously and with the highest professional standards.  The cost should be borne by the industry so that its private profit calculus reflects all of the social costs incurred.
A strictly economic analysis of the predictable costs and benefits of fracking suggests that the benefits to local communities and even to provincial governments are too small to outweigh the costs which can be estimated with any certainty.    As existing fossil fuel reserves are several times greater than the environment can absorb, how much economic benefit would justify adding to the risk of cataclysmic  global warming?   Given the economic costs and the social, environmental costs which are beyond the calculus of economics – the economic and ethical conclusion must be against fracking.


