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Key findings

Offshore oil in British Columbia is estimated to provide 
Canadians with expected net benefits that are large  
and positive. 

The estimates of expected net benefits are robust to changes  
in key parameters, such as oil prices and discount rates.

Newfoundland and the United Kingdom have experienced 
fewer spills (and no catastrophic spills) per barrel of oil 
produced than the United States Gulf of Mexico region. 
 
There are several examples of successful jurisdictions that 
British Columbia can draw on in designing a world-class 
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Summary

Lifting the Moratorium: The costs and benefits of offshore oil drilling in British Columbia 
considers the potential for offshore oil operations in BC. This study combines 
information from academic papers, government commissioned reports, and 
government databases in order to estimate the expected net benefits to Canadians 
from removing the federally imposed moratorium on offshore oil operations on 
Canada’s west coast. The study not only considers the economic benefits and 
costs, but also calculates estimates for the potential environmental damages and 
monetary costs from oil spills, such as lost profits to fisheries and tourism, the cost 
of cleaning up and containing a spill, and even psychological loss (nonuse value). 

The results of the benefit cost analysis suggest that the expected net benefits to 
Canadians are positive and large. The results are robust to changes in key parame-
ters, such as the oil price and the discount rate. 

The study also compares historical oil spill and production data and concludes that 
offshore oil operations in the United States portion of the Gulf of Mexico have expe-
rienced a far higher rate of spills (adjusted for oil production) than Newfoundland & 
Labrador and the United Kingdom. The United States Gulf of Mexico has also experi-
enced four spills greater than 50,000 barrels, whereas Newfoundland & Labrador and 
the United Kingdom have experienced none at this magnitude. 

The study also reviews the 2010 BP Deepwater Horizon oil spill in the Gulf of Mexico 
and how the regulatory regime may have helped create an environment that 
provided poor incentives for safety. The US regulatory regime and spill liability 
framework are compared and contrasted to those in Newfoundland & Labrador, 
Norway, and the United Kingdom.
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Overview

Since 1972 the government of Canada has imposed a moratorium on off-
shore oil exploration and development off British Columbia’s coastline. This 
moratorium remains in place despite the fact that multiple scientific pan-
els have concluded that, with appropriate safeguards and assessments, the 
moratorium on offshore oil activity could be ended.

While offshore development was prevented in BC, other jurisdictions 
including Norway, the United Kingdom, and Newfoundland & Labrador 
developed their offshore oil resources. These jurisdictions have experienced 
large economic benefits, while limiting environmental damages.

Any discussion of offshore drilling cannot avoid reference to the recent 
BP Deepwater Horizon oil spill in the US Gulf of Mexico. However, a com-
mission tasked by US President Barack Obama to investigate the causes of 
the spill concluded that it was utterly avoidable and was the result of human 
error. The commission also found evidence that an underfunded, ineffective 
regulatory regime subjected to competing mandates affected the level of risk 
in the US offshore industry.

The offshore oil industry has a strong safety record in Canada and 
the Newfoundland experience suggests that offshore oil development in BC 
would be less environmentally damaging than in the US region of the Gulf of 
Mexico. Only one spill over 50 barrels of oil has occurred since oil production 
began in Newfoundland & Labrador. The frequency of a spill occurring per 
barrel extracted is significantly lower in Newfoundland than the US Gulf of 
Mexico. Furthermore, offshore oil drilling in BC would be at much shallower 
water depths than current exploration in the US Gulf of Mexico, and there 
is evidence of a negative relationship between safety and water depth. Also, 
with respect to worker safety, Newfoundland’s offshore oil sector compares 
favourably with other sectors of the economy. 

This study conducts a comprehensive analysis of the expected costs, 
including possible environmental damage from a very large oil spill, and the 
expected benefits of lifting the moratorium and commencing with offshore 
oil exploration and development. The results suggest that the expected net 
benefits from lifting the moratorium and allowing offshore oil projects to pro-
ceed are large and positive. The net benefit estimates involve very conservat-
ive assumptions (e.g., assumes spill frequencies from the US Gulf of Mexico 
rather than Newfoundland, no multiplier effects on the economy, etc.) and 
are robust to low oil prices and a range of discount rates.

Lifting the Moratorium: The costs and benefits of offshore oil drilling in British Columbia / v
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 1 Introduction

Unbeknownst to many British Columbians, just off the beautiful and rugged 
coastline are significant deposits of oil and gas resources. An assessment of 
this resource potential by the Geological Survey of Canada provides median 
estimates of 9.8 billion barrels (bbl) of oil and 43.4 trillion cubic feet of natural 
gas in the Tofino, Winona, and Queen Charlotte Basin (Hannigan et al., 2001). 
Although no reserves can be considered discovered yet, the report expects 97 
significant gas pools and two significant oil pools. All oil potential is located 
in the Queen Charlotte Basin, with the best potential for hydrocarbon dis-
covery being in Queen Charlotte Sound and Hecate Strait. However, research 
suggests that at current low natural gas prices offshore gas development is 
uneconomic (Schofield et al., 2008). The expected oil pools would be larger 
than the Terra Nova, White Rose, and North Amethyst fields off the coast 
of Newfoundland and similar in size to the Hibernia field in the same area.

Currently offshore exploration for oil on the west coast is prohibited by 
an informal federal moratorium. The federal government has refused to issue 
permits for any offshore oil and gas related activity since 1972. However, in the 
past 10 years the Government of British Columbia has commissioned much 
research into the scientific, economic, and social implications of lifting the 
moratorium and commencing with oil exploration and development off the 
BC coast (e.g., JWEL, 2001; Strong et al., 2002; GSGislason and Associates 
Ltd, 2007; Schofield et al., 2008; Locke, 2009). Many of these studies have 
conditionally recommended that the moratorium be discontinued.

There has been limited offshore exploration for oil in British Columbia 
since 1913. All exploration activity ceased with the imposition of the federal 
moratorium in the 1970s. Therefore, more information on BC’s offshore 
potential cannot be discerned without lifting the moratorium and commen-
cing additional exploration activity; starting with seismic surveys and then 
exploratory drilling. A federally commissioned report by the Royal Society 
of Canada argues that many scientific and economic questions relevant 
to whether BC should develop its offshore resources cannot be answered 
without lifting the moratorium and commencing exploration activities 
(Addison et al., 2004).
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While BC stopped offshore exploration and development, other jurisdic-
tions including Norway, the United Kingdom, and Newfoundland & Labrador 
have developed their offshore oil resources resulting in tremendous economic 
benefits. These jurisdictions have benefited substantially from offshore develop-
ment through increased energy related investment, massive positive economic 
impact on the economy, and significant government revenue. For example, 
Newfoundland & Labrador has averaged $1.155 billion in annual industrial 
benefits from the offshore oil sector between 1990 and 2009 (CNLOB, 2010b). 
Also, the offshore oil sector in Newfoundland & Labrador generated $43 billion 
in gross domestic product (GDP) between 1997 and 2007—around 25% of the 
province’s total GDP over that period (Statistics Canada, 2011c; author’s cal-
culations). Newfoundland & Labrador’s total GDP and the offshore oil sector’s 
GDP are graphed in figure 1. Clearly, there are tremendous economic benefits 
of pursuing offshore oil exploration and development.
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Figure 1: Newfoundland & Labrador GDP at current prices 1997-2007
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Notes: GDP for the offshore oil sector includes Oil and Gas Extraction (series v41695594) and Oil and Gas 
Engineering Construction (series v41695629), but commercial gas production is currently non-existant in 
Newfoundland & Labrador.

Source: Sources: Statistics Canada, 2011c.
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Alongside the tremendous economic potential of offshore oil there 
are inherent risks of damage to human health and the environment. “Black 
swan” events—low probability catastrophic events, such as the BP Deepwater 
Horizon oil spill in the United States and the Piper Alpha rig explosion in 
the United Kingdom—are major concerns that are currently prevented in 
BC through the moratorium. Despite the media attention, the offshore oil 
and gas industry actually has a very strong environmental and worker safety 
record in Canada. For example, since production began in 1997 off the coast 
of Newfoundland, there has only been one spill greater than 50 bbls and this 
spill is not even close to the magnitude of the Deepwater Horizon spill in 
the US Gulf of Mexico. The company was fined $190,000 for the discharge 
to compensate for the environmental damage (Strickland and Miller, 2007). 
With an appropriate regulatory framework in place, the risk of environmental 
damage is potentially outweighed by the economic benefits of offshore oil 
and gas operations.

Learning from the experiences of Newfoundland & Labrador, the 
United Kingdom, Norway, and the United States, the government of British 
Columbia can design and implement a world-class regulatory regime for off-
shore exploration and development. Having waited to develop its offshore 
fossil fuel resources leaves BC in the enviable position of learning from reg-
ulatory improvements in other jurisdictions. Many of the studies commis-
sioned by the BC government conclude that an effective regulatory regime 
could be implemented.

The following section outlines the framework for the benefit cost ana-
lysis. The third section examines historical oil spill data from Canada, the US, 
and the UK. The fourth section calculates the expected economic benefits 
of lifting the moratorium on offshore oil development in British Columbia. 
The fifth section estimates the costs of offshore development in BC, including 
costs and environmental damages from a substantial oil spill. The sixth section 
reviews and discusses the expected net benefits that accrue to Canadians from 
lifting the moratorium. A sensitivity analysis is undertaken in the seventh sec-
tion to see how robust expected net benefits are to changes in key parameters. 
Section 8 reviews regulatory and spill liability regimes from Norway, the UK, 
and Canada, and discusses the BP Deepwater Horizon spill.
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 2 Framework of analysis

This paper aims to identify and provide estimates of the possible benefits and 
costs resulting from lifting the moratorium and proceeding with offshore oil 
development in British Columbia versus maintaining the moratorium indef-
initely. The estimation of benefits and costs in this situation is rife with uncer-
tainty, but the benefit cost analysis exercise is still valuable as an informative 
tool for making policy recommendations based on expected values. This sec-
tion will outline the offshore project to be studied, and which benefits and 
costs will be included in the analysis.

Although the scale of offshore activity would probably be much larger 
(e.g., Locke, 2009), to be conservative the analysis will consider a single off-
shore project. The Government of BC commissioned a study by Schofield et 
al., (2008) to estimate the potential benefits of offshore oil and gas develop-
ment in the Queen Charlotte Basin. They provide conservative estimates of 
revenues and direct costs for a single 25 year project assuming the discovery 
of the second largest oil pool in the Queen Charlotte Basin area. The project 
starts with seismic surveys, followed by exploration drilling. Oil production 
begins in year 12 of the project with cumulative production of 577.7 million 
bbls of oil. For the purposes of the current analysis, it will be assumed that 
year one of the 25 year project corresponds to 2013.

This analysis focuses only on the net benefits that would accrue to 
Canadians with the exception of potential global damages from greenhouse 
gas emissions. All estimates are in real 2010 Canadian dollars, and cumulat-
ive calculations are discounted to present value using a real social discount 
rate of 3.5% [as advocated by Boardman et al., (2010)]. A sensitivity analysis 
of net benefits is also conducted using 2.5% and 8% rates to account for the 
current debate over the appropriate social discount rate.1

 1 There is currently debate over the appropriate value of the social discount rate. Szekeres 
(2011) argues that the marginal cost of public funds is the appropriate rate to use, a meas-
ure of this is 4.28%, the average rate of return of a 10 year Government of Canada bond 
adjusted for inflation between 1982 and 2010 (Bank of Canada, 2011; Statistics Canada, 
2011b; author’s calculations). Whereas, Boardman et al., (2010) argue that for Canada the 
social discount rate is 3.5%, but sensitivities should be undertaken using 2.5% and 7%. 
Burgess and Zerbe (2011) advocate for a rate between 6% and 8%.
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Past studies applying a benefit cost analysis framework to offshore 
oil (e.g., Krupnick, 2011; Hahn and Passell, 2010) consider two categories of 
benefits from expanded offshore drilling: Revenues from the sale of the oil and 
any resulting decrease to consumers in the price of gasoline. Hahn and Passel 
(2010) estimate both these benefits when examining the benefits and costs 
of increased oil drilling in the Arctic National Wildlife Refuge and offshore 
of the United States. However, the assumed production of the BC offshore 
project described by Schoefield et al., (2008) is smaller than the production 
assumed by Hahn and Passel (2010). Therefore, this study will conservatively 
assume that the oil produced will not affect the oil world price resulting in 
zero gain for gasoline consumers.

On the cost side, there are several potential categories to consider. 
There are the direct costs related to bringing the oil out of the ground and to 
market, i.e., the costs of exploration, extraction, and transportation. There 
are also costs incurred by the government for regulating and overseeing off-
shore activities. 

The combustion of fossil fuels results in the emission of greenhouse 
gases, of which carbon dioxide (CO2) is a major part. If CO2 indeed contrib-
utes to accelerated global warming, then the damage caused by the extra 
emissions from lifting the moratorium must be considered.

   Discounting and Present Value

Offshore oil development requires large up-front costs, but the revenues 
do not accrue until further into the future. This presents a problem for 
comparing costs and revenues that occur inter-temporally; the fact that a 
dollar today is not equivalent to a dollar 12 years from now. In economics 
this is referred to as time preference. One, admittedly very basic, explana-
tion of time preference is that you could invest the dollar today and receive 
interest, say at a 5% annual rate, and you would have $1.80 after 12 years; 
therefore, a dollar today is equivalent to $1.80 12 years from now. Another 
basic explanation of why we prefer a dollar today to a dollar 12 years from 
now is that the future is ultimately uncertain. The dollar today is a sure 
thing, whereas a dollar 12 years from now is much more difficult to guar-
antee; for example, the person or institution that made the guarantee may 
go bankrupt. To account for time preference, economists use a rate of 
time preference (also called a discount rate) to discount values that occur 
in the future so that they are comparable to present values. See Field and 
Olewiler (2002) for a more thorough introduction to discounting.
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An offshore oil project is a very complicated venture, and many vari-
ables can lead to accidental releases of oil into the marine environment. Small 
spills are likely to be dealt with through diffusion (i.e., the small amount of oil 
that disperses into a much larger body of water such that it is not an issue for 
the ecosystem) and the natural responses of the aquatic environment to nat-
ural hydrocarbon releases. After all, 62% of all oil found in North American 
waters naturally seeps from the seabed (Krupnick et al., 2011). However, larger 
releases, such as the Exxon Valdez tanker spill or the BP Deepwater Horizon 
spill, can result in serious environmental damage and large economic costs. 
Cohen (2010) documents the potential costs from significant oil spills. These 
costs include damage to equipment, containment, and cleanup costs; value 
of lost oil; loss of life and injury to workers; lost use value (e.g., lost income 
from fisheries, tourism, etc.); lost nonuse value (e.g., existence value); lost 
value from having to change behaviour; and litigation costs. 

Some of these costs are accounted for elsewhere, for example, damage 
to equipment is likely accounted for in the direct project costs since the risk 
should be included in the rental price of the equipment. Some of the costs 
will be ignored due to difficulty in estimation (litigation costs, lost value from 
having to change behaviour, injuries to workers). Table 2.1 provides a list of 
which costs and benefits are included in this analysis.

Loss of life to workers will only be considered in the event of a major 
spill since there is evidence that the offshore oil sector is no more dangerous 
on an everyday basis for workers than comparable sectors of the economy. 
In Newfoundland & Labrador, when a worker is forced to miss work due to a 

Bene�ts Costs

Revenue from the sale of oil Direct costs of �nding, extracting, and 
transporting the oil 

Regulatory costs

Greenhouse gas damage

Costs & damage from medium spills

Costs & damage from large spills

Clean-up & containment costs

Lost use value

Lost nonuse value

Value of lost oil

Value of lost lives

Table 2.1:  Included benefit and cost categories
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workplace injury, they can file a “lost time claim” with the Workplace Health, 
Safety, and Compensation Commission. One possible indicator of worker 
safety is the number of lost time claims per worker in a particular sector of 
the economy. Table 2.2 displays the number of lost claims per 100 workers for 
several sectors of the Newfoundland & Labrador economy. The Mining, Oil 
and Gas sector, which includes the offshore oil and gas sector, has the second 
lowest rate of lost time claims per 100 workers in the two years for which 
data are easily available. Only the Finance, Insurance, and Real Estate sector 
has a lower rate of lost time claims. Clearly, with respect to risk of workplace 
injuries, offshore oil operations are very safe.

Another possible indicator of worker safety is the rate of worker fatal-
ities in a particular sector. Table 2.2 also displays the number of fatalities 
per 100 workers for sectors of the Newfoundland & Labrador economy. The 
Mining, Oil, and Gas sector had the highest worker fatality rate in 2006. 
However, in 2010 the fatality rate of this sector was lower than that for agri-
culture, construction, fish harvesting, fish processing, and transportation. 

Sector

Lost time claims 
per 100 workers

Agriculture

Construction

Finance, insurance, 
& real estate

Fish harvesting

Fish processing

Forestry

Health care

Manufacturing

Mining, oil, & gas

Service

Transportation

Wholesale & retail trade

Fatalities per 
100 workers

2006 2010

2.28

3.81

2.85

0.28

2.59

2.71

2.20

2.56

1.56

1.18

4.04

2.69

2.53

3.08

1.92

0.70

3.04

2.36

4.88

2.43

0.82

1.75

1.26

1.93

0

0.008

0.017

0.001

0.068

0

0

0.044

0

0.049

0

0.008

2006 2010

0.059

0.003

0.025

0.010

0.021

0

0

0

0.027

0.057

0

0.032

Table 2.2: Newfoundland & Labrador worker 
safety indicators by sector

Notes: The injury/fatality rates are calculated by dividing the total number of injuries/fatalities 
in an industry by the number of workers in that industry, and then multiplied by 100.

Source: WHSCC, 2011; author’s calculations.
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Therefore, although the worker fatality rate is on the high end of the spec-
trum, it is comparable to worker fatality rates in other sectors of the economy.

The Newfoundland & Labrador data suggests that in regards to worker 
safety, offshore oil operations are in some ways safer and in some ways just as 
safe as other economic activities. Injury rates are relatively low in comparison 
to most sectors of the economy, and fatality rates are comparable to the more 
dangerous sectors of the economy. 
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 3 Baseline oil spill assumptions

According to historical spill data, Newfoundland has only experienced one 
medium spill (a spill between 50 bbls and 50,000 bbls) and no large spills 
(those over 50,000 bbls) (CNLOPB, 2010c).1 The 2004 Terra Nova spill in 
Newfoundland was estimated to be 1,038 bbls of oil (Strickland and Miller, 
2007). Between 1997 and 2009, 1.09 billion bbls of oil have been produced 
in Newfoundland (CNLOPB, 2011). The Newfoundland data suggest that a 
medium spill occurs with a probability of 0.0000000009 (or 9x10-10) per bar-
rel extracted. In other words, one medium spill occurs for every 1.09 billion 
barrels extracted.

Looking at available historical data for the United Kingdom’s offshore 
oil production, 18 medium spills and no large spills occurred between 2001 
and 2010 (DECC, 2011). Over the same period of time, the UK has produced 
over 11 billion barrels of oil. This suggests spill frequency of 0.0000000016 
(1.6x10-9) per barrel extracted. In other words, 1.76 medium spills per 1.09 
billion barrels extracted. This frequency is higher, but relatively comparable 
to the experience of Newfoundland & Labrador.

Looking at historical spill data for US production in the US Gulf of 
Mexico, 254 medium spills occurred between 1964 and 2009 (BOEMRE, 
2010; author’s calculations). The average medium spill is 772 bbls and the 
largest medium spill is 19,833 bbls (BOEMRE, 2010; author’s calculations). 
Distributional indicators for spill size in the US Gulf of Mexico, including the 
BP spill, are displayed in table 3. Over this same period of time 16.2 billion 
bbls of oil were produced (MMS, 1997; MMS, 2006; BOEMRE, 2011). The 
US Gulf of Mexico data suggest that a medium spill occurs with a probability 
of 0.000000016 (or 1.6x10-8) per barrel extracted. In other words, 17 medium 
spills occur for every 1.09 billion barrels extracted. Newfoundland clearly has 
had a much safer history in regards to oil spills than the US Gulf of Mexico.

 1 The definitions of medium and large spills were chosen based on spill significance and 
the spill distribution in the US controlled region for the Gulf of Mexico. 50,000 bbls is 
approximately the 99th percentile of spill size for this region between 1964 and 2010 
(BOEMRE, 2010; author’s calculations).
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The area of the Gulf of Mexico under US control has also experienced 
large spills, those over 50,000 bbls. Including the 2010 BP Deepwater Horizon 
spill, there have been four large spills in the US Gulf of Mexico between 1964 
and 2010 (BOEMRE, 2010; Lubchenco et al., 2010). The BP spill was by far 
the largest spill at 4.9 million barrels. The average large spill is 1,294,660 bbls; 
however, the average is skewed by the size of the BP spill. The other three spills 
are below this average. US oil production in the Gulf of Mexico between 1964 
and 2010 was 16.8 billion bbls (MMS, 1997; MMS, 2006; BOEMRE, 2011). 
The US Gulf of Mexico data indicate that a large spill occurs with a probab-
ility of 0.00000000024 (or 2.4x10-10) per barrel extracted. In other words, a 
large spill occurs with every 4.2 billion bbls extracted.

It should be noted that other large spills have occurred in the Gulf 
of Mexico outside of US jurisdiction. Spill data for Mexico’s offshore oper-
ations are difficult to obtain; however, at least three spills over 50,000 bbls 
have occurred in the Mexican controlled region of the Gulf of Mexico since 
1979 (Schmidt, 2009). If these are assumed to be the only large spills, then 
the average large spill in the Mexican controlled Gulf of Mexico is 1,268,548 
bbls. This average is very close to the average large spill in the US controlled 
region of the Gulf of Mexico (1,294,660). 

Schofield et al., (2008) estimate that 577.7 million barrels of oil would 
be extracted from the first offshore oil project in Queen Charlotte Sound. 
Combining this estimate with the estimated probability of a large spill occur-
ring from the US Gulf of Mexico spill data suggests that there is a 13.8% chance 
that a large spill will occur if the moratorium is lifted. In other words, there 

Indicator

5th

50,214

5,112

1,804

330

70

50

Spill volume (bbls)

Mean

Median

20.832

Percentile

131

Spill volume 
(bbls)

Number of 
larger spills

25th

75th

90th

95th

99th 4

13

26

65

196

258

Table 3: Distributional indicators 
for spills in the US Gulf of Mexico

Notes: Covers all recorded oil spills greater than 50 bbls from offshore oil platforms between 1964 
and 2009, plus the 2010 BP Deepwater Horizon oil spill.

Sources: BOEMRE, 2010; Lubchenco et al., 2010; author’s calculations.
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is an 86.2% chance that the offshore oil project would not have a large spill 
within its lifetime. However, there is no indication of when a spill could occur. 
Therefore, for the purposes of calculating a baseline cost benefit case, it is 
assumed that a spill of 1,294,660 bbls occurs after half of the oil is extracted 
(i.e., project year 18) with a 13.8% chance. Allowing the year of the large spill 
to vary by annual production is considered in the sensitivity analysis section.

These estimates are intended to be pessimistic for the purpose of 
obtaining a conservative estimate of net benefits. Readers should note that 
Newfoundland has not experienced any large spills and, as pointed out in 
previous paragraphs, has had a much safer history in regards to preventing 
medium spills than the US Gulf of Mexico. Better funded Canadian regulat-
ors, the absence of hurricanes, and shallower water depths suggest that the 
BC experience will be safer than drilling in the Gulf of Mexico.

Water depth is a significant issue. Muehlenbachs et al., (2011) analyze 
the relationship between incident reports from offshore drilling and water 
depth. Their results suggest that between 1996 and 2010, the probability of 
incidents (such as blowouts, fires, injuries, and pollution) occurring in the 
US Gulf of Mexico increases with water depth (Muehlenbachs et al., 2011). 
Drilling in the Queen Charlotte Basin would be at water depths of 200 to 
400 meters (Strong et al., 2002). According to the results of Muehlenbachs 
et al., (2011) in the US Gulf of Mexico these water depths have annual prob-
abilities of a reported incident of around 10% to around 30%. In comparison, 
the Deepwater Horizon rig was drilling in significantly deeper water (around 
1,500 meters). The Muehlenbachs et al., (2011) results suggest that drilling at 
this greater depth comes with a 70% annual probability of a reported incident. 
This is further evidence that offshore drilling in BC will be safer than drilling 
in the US Gulf of Mexico.

According to the oil spill database from the US Gulf of Mexico, there 
are three main causal factors of medium and large oil spills: equipment fail-
ure, weather, and human error. These factors are not mutually exclusive, i.e., a 
spill can be attributed to more than one causal factor. Equipment failure was 
listed as a causal factor in 54% of spills. The Gulf of Mexico is frequented by 
hurricanes so it is not surprising that 40.5% of spills listed weather as a causal 
factor. Human error was a causal factor in 28% of spills. 
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 4 Estimated benefits

As with many capital intensive industrial projects, offshore oil development 
involves large upfront costs, but only results in revenues in the longer term. 
The first oil is not produced in the Schoefield et al. (2008) scenario until 
twelve years after the project start date. The assumed production schedule is 
displayed in table 4.1. This delay results in a lot of uncertainty surrounding 
the benefits since it is extremely difficult to predict future oil prices. A recent 

Table 4.1: Production & revenue schedule

Notes: Revenue and Canadian revenue are displayed in millions of 2010 Canadian dol-
lars. Revenue in a particular year is equal to annual production multiplied by $90 (the 
assumed oil price). Canadian revenue is estimated as 79.7% of total revenue.

Sources: Schoefield et al., 2008; author’s calculations.

Project 
year

Annual
production

(million bbls)

Annual
total 

revenue

Annual
Canadian 
revenue

12

23

22

21

20

18

18

17

16

15

14

13

26

25

18.6

31.7

34.3

37.1

40..1

43.3

46.8

50.6

54.7

54.7

54.7

54.7

27.1

29.3

1,674

2,439

2,637

2,853

3,087

3,339

3,609

3,897

4,212

4,923

4,923

4,554

4,923

4,923

1,334.2

1,943.9

2,101.7

2,273.8

2,460.3

2,661.2

2,876.4

3,105.9

3,357.0

3,923.6

3,923.6

3,629.5

3,923.6

3,923.6
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analysis by Alquist and Kilian (2010) finds that the current oil price is a bet-
ter predictor of future oil prices than various complex forecasting models. 

A $90/bbl wellhead oil price is assumed as a baseline oil price. This is 
consistent with very recent oil prices in relatively close proximity to the BC 
coast. For example, the monthly average “Edmonton Par” price was $91.93/
bbl for September 2012 (NRC, 2012). To address the difficulty of predicting 
oil prices, the threshold oil price for which net benefits are zero is estimated 
in the sensitivity analysis section (see section 7).

Annual revenues from oil production are calculated by multiplying 
the annual amount of oil produced by the assumed oil price. The estimated 
revenues are displayed in table 4.1 for the $90/bbl oil price in 2010 Canadian 
dollars. However, the analysis is Canadian in scope, therefore, the percent-
age of revenues that accrue to foreigners needs to be subtracted. According 
to Statistics Canada (2012b), the average annual share of operating profits 
in the oil and gas sector between 2001 and 2010 that accrued to Canadian 
shareholders was 52.67%. Furthermore, the calculations in Schofield et al., 
(2008) show that for a $90/bbl oil price, the profits are divided as follows: 
43% to the private sector, 38.8% to the provincial government, and 18.2% to 
the federal government. Therefore, approximately 79.7% of profit accrues to 
Canadians. The revenue that accrues to Canadians is displayed in table 4.1. 
The cost portion of profit is dealt with in the following section on direct costs.

In the event of a major spill in year 18 (1,294,660 bbls) it is assumed 
that all production is ceased for the remainder of the project time line. 
The Canadian revenues in the event of a spill are $12.4 billion in present 
value (displayed in table 4.3) and the Canadian revenues if no spill occurs 
are $22.5 billion in present value (displayed in table 4.2). Therefore, the 
present value of expected Canadian revenues is $21.1 billion (2010 CA$) 
(displayed in table 4.4).
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Notes: This table displays the benefits, costs, and net benefits if a large spill does not occur. The revenues and direct costs 
are the revenues and costs that accrue to Canadians (assumed to be 79.7% of all profits). All values in 2010 million CA$. All 
net present value (NPV) calculations conducted using a 3.5% discount rate.

Sources: Author’s calculations.

Table 4.2: Net benefits with no large spill (millions of 2010 CA$)

Project 
year

Bene�ts
revenues Direct

Net
bene�ts

10

21

20

19

18

17

16

15

14

13

12

11

23

22

33.6

962.5

1,139.5

900.4

291.2

20.7

10.4

5.2

179.5

119.6

139.7

33.6

440.6

494.4

15.4

52.3

47.9

43.9

40.1

36.7

33.5

30.6

27.9

23.0

20.9

25.4

18.9

17.1

1,334.2

1,943.9

2,101.7

2,273.8

2,460.3

2,661.2

2,876.4

3,105.9

3,357.0

3,923.6

3,923.6

3,629.5

3,923.6

3,923.6

1

9

8

7

6

5

4

3

2

25

24

—

—

—

—

—

—

—

—

—

—

—

Costs

Regulatory GHG 
damage

Medium
 spills

204.5

211.4

334.1

326.4

384.9

394.4

394.4

192.1

198.0

265.3

186.5

131.9

121.5

111.9

103.0

94.7

87.1

73.6

67.6

80.1

62.1

57.0

—

—

—

—

—

—

—

—

—

—

—

1.0

1.4

1.5

1.7

1.8

2.0

2.1

2.3

2.5

2.9

2.9

2.7

2.9

2.9

—

—

—

—

—

—

—

—

—

—

—

675.7

225.5

445.2

472.7

501.9

532.8

565.1

598.9

674.0

715.0

635.2

701.7

688.6

419.6

Net
bene�ts

(NPV)

-49.0

2,739.3

2,702.7

101.3

-1,179.6

-937.1

-324.8

-51.3

-38.3

-202.5

-140.6

-30.6

-158.6

-50.7

2,749.2

2,767.7

2,319.3

2,500.4

2,010.5

2,090.5

1,655.6

1,827.2

1,346.9

1,495.5

1,125.6

-47.3

1,692.3

1,728.1

67.0

-808.0

-664.3

-238.3

-39.0

-30.1

-170.5

-122.5

-24.9

-143.1

-47.3

1,585.5

1,652.0

1,248.6

1,393.2

1,010.4

1,087.4

776.7

887.2

589.9

677.9

476.3

Totals

Totals
(NPV)

41,438.4

22,531.4

7,862.8

4,937.3

1,424.3

808.1

7,851.8

4,231.8

30.5

16.6

24,269.0

12,537.5
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Project 
revenue Revenues

Costs

Direct Regulatory GHGs Medium
spills

Clean-up 
&

containment
Lost use

value

Lost 
nonuse

value
Lost 
oil

Loss 
of life

Annual 
net

bene�ts

Net
bene�ts

(NPV)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

—
—
—
—
—
—
—
—
—
—
—

1,334.2
3,923.6
3,923.6
3,923.6
3,923.6
3,629.5

—
—
—
—
—
—
—
—
—
—
—

33.6
33.6

139.7
119.6
179.5

5.2
10.4
20.7

291.2
900.4

1,139.5
962.5
494.4
440.6
394.4
394.4
384.9
—
—
—
—
—
—
—
—
—
—
—

15.4
17.1
18.9
20.9
23.0
25.4
27.9
30.6
33.5
36.7
40.1
43.9
47.9
52.3
57.0
62.1
67.6
73.6
80.1
87.1
94.7

103.0
111.9
121.5
131.9

—
—
—

—
—
—
—
—
—
—
—
—
—
—

225.5
675.7
688.6
701.7
715.0
674.0

—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
1.0
2.9
2.9
2.9
2.9
2.7
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

17,906.6
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

416.2
191.0
197.3
203.7
210.4
217.3
224.4
231.7
239.3
247.1
255.2

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

5,738.2
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

116.2
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

251.1
—
—
—
—
—
—
—
—
—
—

-49.0
-50.7

-158.6
-140.6
-202.5

-30.6
-38.3
-51.3

-324.8
-937.1

-1,179.6
101.3

2,702.7
2,739.3
2,767.7
2,749.2
2,500.4

-24,502.2
-271.2
-284.4
-298.5
-313.4
-329.1
-345.9
-363.6
-239.3
-247.1
-255.2

-47.3
-47.3

-143.1
-122.5
-170.5

-24.9
-30.1
-39.0

-238.3
-664.3
-808.0

67.0
1,728.1
1,692.3
1,652.0
1,585.5
1,393.2

-13,191.0
-141.0
-142.9
-144.9
-147.0
-149.2
-151.5
-153.9

-97.8
-97.6
-97.4

Totals

Totals
(NPV)

20,658.2

12,442.8

5,944.6

4,008.4

1,424.3

808.1

3680.4

2,213.4

15.2

9.2

17,906.6

9,640.2

2,633.7

1,207.9

5,738.2

3,089.2

116.5

62.7

251.1

135.2

-17,052.3

-8,731.4

Notes: This table displays the benefits, costs, and net benefits if a large spill occurs in year 18 and oil production is ceased following the spill. The revenues 
and direct costs are the revenues and costs that accrue to Canadians (assumed to be 79.7% of all profits). All values in 2010 million CA$. All net present value 
(NPV) calculations conducted using a 3.5% discount rate.

Source: Author’s calculations.

Table 4.3 Net benefits with a large spill (millions of 2010 CA$ in present value)
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Project 
revenue

Revenues

Costs

Direct Regulatory CO2 Medium
spills

Clean-up 
&

containment
Lost use

value

Lost 
nonuse

value

Value
Lost 
oil

Loss 
of life

Expectd
net

bene�ts

Expected
net

bene�ts
(NPV)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

—
—
—
—
—
—
—
—
—
—
—

1,334.2
3,923.6
3,923.6
3,923.6
3,923.6
3,629.5
2,894.3
2,677.8
2,479.9
2,294.4
2,121.2
1,960.4
1,812.0
1,675.9

—
—
—

33.6
33.6

139.7
119.6
179.5

5.2
10.4
20.7

291.2
900.4

1,139.5
962.5
494.4
440.6
394.4
394.4
384.9
281.4
288.0
182.3
176.3
170.7
165.6
160.8
228.7
—
—
—

15.4
17.1
18.9
20.9
23.0
25.4
27.9
30.6
33.5
36.7
40.1
43.9
47.9
52.3
57.0
62.1
67.6
73.6
80.1
87.1
94.7

103.0
111.9
121.5
131.9

—
—
—

—
—
—
—
—
—
—
—
—
—
—

225.5
675.7
688.6
701.7
715.0
674.0
547.6
516.3
487.2
459.4
432.8
407.5
383.9
361.8

—
—
—

—
—
—
—
—
—
—
—
—
—
—
1.0
2.9
2.9
2.9
2.9
2.7
2.1
2.0
1.8
1.7
1.6
1.4
1.3
1.2
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

2,468.1
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

57.4
26.3
27.2
28.1
29.0
29.9
30.9
31.9
33.0
34.1
35.2

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

790.9
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

16.1
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

34.6
—
—
—
—
—
—
—
—
—
—

-49.0
-50.7

-158.6
-140.6
-202.5

-30.6
-38.3
-51.3

-324.8
-937.1

-1,179.6
101.3

2,702.7
2,739.3
2,767.7
2,749.2
2,500.4

-1,377.6
1,765.0
1,694.2
1,534.2
1,384.2
1,244.0
1,113.6

920.3
-33.0
-34.1
-35.2

-47.3
-47.3

-143.1
-122.5
-170.5

-24.9
-30.1
-39.0

-238.3
-664.3
-808.0

67.0
1,728.1
1,692.3
1,652.0
1,585.5
1,393.2
-741.7
918.1
851.5
745.0
649.4
563.9
487.7
389.4
-13.5
-13.5
-13.4

Bene�ts

Totals

Totals
(NPV)

38,574.2

21,140.8

7,598.4

4,809.3

1,424.3

808.1

7,276.9

3,953.6

28.4

15.6

2,468.1

1,328.8

363.0

166.5

790.9

425.8

16.1

8.6

34.6

18.6

18,573.5

9,606.0

Table 4.4 Expected benefits and costs (2010 million CA$)

Notes: This table displays expected costs and benefits assuming a large spill occurs with a 13.8% chance. The expected values are calculated using these 
probabilities and the values outlined in tables 4.2 and 4.3. All values in 2010 million CA$. All net present value (NPV) calculations conducted using a 3.5% 
discount rate.

Source: Author’s calculations.
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 5 Estimated costs

 5.1 Direct costs

Schofield et al., (2008) provide estimated project costs based on market prices 
and the experience of other jurisdictions, such as Newfoundland & Labrador. 
Schofield et al. (2008) construct two oil scenarios that differ in pipeline length. 
To be conservative, the more costly long-pipeline scenario will be used in the 
current study. The project costs are displayed in table 5. The project costs are 
adjusted from 2006 CA$ to 2010 CA$ using Consumer Price Index data for 
BC (BC Stats, 2011).1 

To reflect the direct costs borne by Canadians, the total direct costs 
are multiplied by 0.797. In the event of a spill in year 18, direct costs cease as 
oil production is halted. The Canadian direct costs in the event of a spill are 
$4 billion in present value (displayed in table 4.3) and the Canadian direct 
costs if no spill occurs are $4.9 billion in present value (displayed in table 4.2).

 5.2 Regulatory costs

The expenditures of the Canada-Newfoundland & Labrador Offshore 
Petroleum Board between 2004 and 2009 (CNLOPB, 2006, 2007, 2008, 
2009, 2010a) are used to make projections of the cost of oversight and regu-
lation in BC. The average growth rate of expenditures in 2010 Canadian dol-
lars is used to extrapolate the 2009 expenditures to project year 25. Added to 
the annual expenditure is the expected cost of a safety inquiry (based on the 
$2.5 million helicopter safety inquiry in 2009), assuming one inquiry every 
six years. The regulatory costs over the length of the program are displayed 
in table 4.2.

 1 Granted an industry specific cost index or a BC GDP deflator would be preferable to using 
consumer price data. However, no such index was available for BC so the BC CPI is used 
as a proxy.
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The regulatory expenditures are assumed to occur whether a large spill 
occurs or not. Regulatory costs over the life of the project are $808.1 million 
in present value when considering the 3.5% discount rate.

 5.3 Costs of carbon dioxide emissions

The combustion of fossil fuels results in the emission of greenhouse gases, 
of which carbon dioxide (CO2) is a major part. If CO2 indeed contributes to 
accelerated global warming, then the social cost of the extra emissions caused 
by lifting the moratorium must be considered. Current policy in BC assumes 
that greenhouse gases do contribute to global warming and emissions of 
CO2 are taxed at a rate of $30 a tonne. Greenstone et al., (2011) provide a 

Year Seismic
surveys

Mobilization/
demobilization

Exploration & 
delineation 
wells cost

Development
drilling

Pipeline
capital

Transship
facility

Operating 
cost

Production 
facility & 

other costs
Marine

transport
Total

annual
costs

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

42.1
42.1
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
—

25.2
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

19.9
—
—
—
—
—
—

—
—

150.1
150.1
225.2

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—

373.9
373.9
249.3
249.3

187
187
187

124.6
124.6

—
—
—
—
—
—
—

—
—
—
—
—
—
—
—

221.1
221.1
221.1

—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—

105.3
105.3
105.3

—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—

6.5
13.1
26.0
39.1

423.2
709.6
864.6

63.2
57.9
—
—
—
—
—
—
—
—
—
—

105.3

—
—
—
—
—
—
—
—
—
6.2

19.8
74.2

250.3
250.3
250.3
250.3
242.7
235.6
229.1
223.1
217.5
212.3
207.6
203.2
199.1

—
—
—
—
—
—
—
—
—
—
—

19.6
57.6
57.6
57.6
57.6
53.3
49.3
45.6
42.2
39.1
36.1
33.4
30.8
28.5

42.1
42.1

175.3
150.1
225.2

6.5
13.1
26.0

365.4
1,129.7
1,429.7
1,207.7

620.4
552.8
494.9
494.9
482.9
409.5
419.2
265.3
256.6
248.4
241.0
234.0
332.9

Totals 84.2 45.1

Canadian
annual
costs

Canadian
annual
costs
(NPV)

33.6
33.6

139.7
119.6
179.5

5.2
10.4
20.7

291.2
900.4

1,139.5
962.5
494.4
440.6
394.4
394.4
384.9
326.4
334.1
221.4
204.5
198.0
192.1
186.5
265.3

32.4
31.3

126.0
104.3
151.1

4.2
8.2

15.7
213.7
638.3
780.5
637.0
316.1
272.2
235.4
227.5
214.4
175.7
173.8
106.3

99.3
92.9
87.1
81.7

112.3

525.4 2,243.6 663.2 315.8 2,308.4 3,071.7 608.2 4,937.37,862.89,865.5

Table 5: Direct costs by category (2010 million CA$)

Notes: Cost estimates are from Schoefield et al. (2008) Table2E.1: 133. The values have been converted to 2010 CA$ using the BC CPI. All values are in 2010 
million CA$. “Canadian annual costs” are calculated as 79.7% of total annual costs. Net present value calculations for the “Canadian annual costs (NPV)” col-
umn are done assuming a 3.5% discount rate.

Sources: Schoefield et al., 2008; BC Stats, 2011; authors calculations.
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social cost of carbon estimate of $23.8 a tonne of CO2 in 2015 (project year 
3), which increases at an annual rate of 1.9%.2 According to calculations by 
the US Environmental Protection Agency the average barrel of oil results in 
approximately 0.43 tonnes of CO2 emissions (EPA, 2011). Therefore, using 
the Greenstone et al., (2011) estimates, the external cost with respect to CO2 
emissions of producing one barrel of oil varies between $12.12/bbl in year 12 
and $15.48/bbl in year 25.

Table 4.4 displays the expected social costs due to increased CO2 emis-
sions from lifting the moratorium. It is assumed that no additional emissions 
occur when oil production is ceased following a large spill in year 18. For the 
3.5% discount rate the total expected costs of CO2 emissions from the oil pro-
ject are $3.95 billion (2010 CA$) in present value. The costs of CO2 emissions 
are $2.2 billion in present value in the event of a spill and are $4.2 billion in 
present value otherwise.

 5.4 Damage from medium spills

Medium spills, those between 50 bbls and 50,000 bbls, have been much 
more frequent in the US Gulf of Mexico between 1954 and 2010 than in 
Newfoundland. As noted earlier, Newfoundland has only had one spill 
of crude oil greater than 50 bbls since oil production began in 1997. The 
Newfoundland data suggest a much lower probability of a medium spill occur-
ring per barrel extracted than the US Gulf of Mexico spill data (see section 3 
for more details). However, both experiences suggest that a medium spill is 
likely to occur if BC allows offshore oil development. 

The spill that occurred in Newfoundland in 2004 on a platform oper-
ated by Petro Canada was 1,038 bbls, which is larger than the average medium 
spill in the US Gulf of Mexico. The government of Newfoundland & Labrador 
laid charges against Petro Canada in 2005 (GNL, 2005). Petro Canada pled 
guilty and was required to pay a fine of $70,000 and contribute $120,000 
towards environmental research in an effort to compensate for the natural 
resource damage caused (Strickland and Miller, 2007). Petro Canada was also 
responsible for all clean-up costs, totalling $3 million (Strickland and Miller, 
2007). Combined, the spill cost Petro Canada around $3.5 million when con-
verted to 2010 dollars using the Canadian CPI, amounting to $3,346 per bar-
rel spilled. This amount will be used as the cost per barrel of a medium spill. 

The historical spill data suggest that a medium spill of 1,038 bbls occurs 
in Newfoundland & Labrador with a probability of 0.0000000009 per barrel 
produced. In the US Gulf of Mexico a medium spill occurs with a probability 

 2 Using the social cost of carbon estimates of Nordhaus (2011) or assuming a fixed cost of $30/
tonne results in higher net benefits than assuming the Greenstone et al., (2011) estimate.
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of 0.0000000152 per barrel produced. Based on the US spill data, the expec-
ted size of a medium spill in the US Gulf of Mexico is 772 bbls. The total cost 
of a medium spill is the cost of the oil spill ($3,346 multiplied by the amount 
of oil spilled) plus the opportunity cost of the spilled oil (the oil price multi-
plied by the amount of oil spilled). The probability of a spill occurring in an 
individual year is estimated by multiplying the probability of a spill per bar-
rel with annual production. The total costs of a medium spill are then mul-
tiplied by the probability of a spill occurring in a particular year to estimate 
the expected cost of a medium spill occurring in that year. These estimates 
are displayed in table 4.2. It is assumed that no additional medium spills will 
occur if oil production is ceased following a large spill. 

Using the average spill of 772 bbls and the spill probability from the 
US Gulf of Mexico data produces a higher estimate of the expected costs of 
medium spills in present value. However, using either pair of estimates pro-
duces expected costs that are relatively small in magnitude. The expected total 
cost of medium spills is $15.6 million (2010 CA$) in present value assuming 
$90/bbl and using a 3.5% discount rate. This is using the expected spill size 
and probability from the US Gulf of Mexico spill data. If the Newfoundland 
data is used instead, the estimate is under $1 million (2010 CA$) in present 
value. To be conservative when estimating net benefits, the larger estimate 
is used in the net benefit calculations.

 5.5 Clean-up & containment costs

According to Cohen (2010), total clean up and containment costs for the 
Exxon Valdez oil spill were $2.1 billion (1990 US$). This corresponds to $3.557 
billion in 2010 Canadian dollars (BC stats, 2011; Statistics Canada, 2011a; 
author’s calculations). In other words, the Exxon Valdez spill cost $13,831 per 
barrel to clean up and contain. Scaling this linearly to the average large spill 
volume in the US Gulf of Mexico produces an estimate of clean up and con-
tainment costs in the event of a spill of $17.906 billion (2010 CA$). 

It is assumed that clean-up costs accrue in year 18 of the project if a 
large spill occurs. The expected present value of clean up and containment 
costs are $1.3 billion (2010 CA$). The estimate may seem low to readers, but 
it should be noted that it takes into account that there is an 86.2% chance of 
that a large spill will not occur over the life of the project.
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 5.6 Lost use values

A large oil spill is expected to have serious economic consequences in a 
region dependent on fishing and tourism. Lost economic activity, specific-
ally reduced GDP in the seafood, tourism, and recreation sectors, resulting 
from a spill are considered lost use values.

GSGislason & Associates Ltd. (2007) estimate the contribution of 
ocean related sectors to GDP in British Columbia. The tourism and recre-
ation sector and the seafood sector are large portions of BC’s GDP that are 
derived from ocean activities. Their report does not produce regional estim-
ates, however for both sectors it estimates that 10% of sector employment 
occurs in the northern region (including Queen Charlotte Sound).

Assuming the percentage of GDP from the seafood sector in the north 
region is comparable to the percentage of employment, the  seafood sector in 
the north contributed $79 million in GDP in 2005. Under the same assump-
tion, the tourism and recreation sector in the north generated $308 million in 
GDP in 2005 ($64 million of which is related to saltwater angling). Therefore, 
the ocean sectors that would be expected to be affected by a large oil spill 
generated a total of $413.8 million (2010 CA$) in 2005, adjusting for infla-
tion using BC CPI data. It is assumed that the sectors grow into the future at 
the Canadian average real GDP growth rate between 1961 and 2011 of 3.27% 
(Statistics Canada, 2012c), i.e., the sectors are expected to produce $518.3 
million in 2012 and $924.9 million 18 years into the future.

Cohen (1995) provides estimates of the highest possible damages to 
Alaskan fisheries following the Exxon Valdez spill. The fisheries were damaged 
by as much as 45% in 1989 and 20% in 1990. Unfortunately, Cohen’s estimates 
only cover the year of the spill and the following year due to difficulties in 
forecasting a counterfactual scenario. The seafood industry in Prince William 
Sound and South East Alaska, with a few exceptions, has recovered since the 
spill (EVOSTC, 2010). However, stocks of pink and sockeye salmon were not 
considered fully recovered until 1999 and 2001, respectively.

In the event of a large spill occurring in year 18 of the project, it is 
assumed that the GDP of the seafood and tourism sectors is 45% lower than 
it otherwise would be in that year and then 20% lower than it otherwise would 
be in each of the following 10 years. These decreases are the lost use value 
resulting from the spill and total $1.2 billion (2010 CA$) in present value if 
a spill occurs (annual values are displayed in table 4.3). Total expected lost 
use value from lifting the moratorium is estimated to be $134 million (2010 
CA$) in present value (displayed in table 4.4).



22 / Lifting the Moratorium: The costs and benefits of offshore oil drilling in British Columbia

Fraser Institute / www.fraserinstitute.org

 5.7 Lost nonuse values

Another potential cost resulting from a large spill in Queen Charlotte Sound 
is called “nonuse value,” which is more intangible than use value. In environ-
mental economics this type of value has also been called “existence value” or 
“passive use value.” Canadians may gain satisfaction from just knowing that 
a relatively unique natural area, such as Queen Charlotte Sound, remains in 
a relatively undamaged state. The value partly depends on the uniqueness of 
the resource or area.

Since Queen Charlotte Sound is communally owned through the gov-
ernment, there is no market where people can express their nonuse values 
through paying a market price. Therefore, researchers must resort to either 
ignoring these values or trying to estimate them. Environmental economists 
use a specially designed survey approach, called contingent valuation methods 
(CVM), to elicit estimates of the public’s nonuse value [See Field and Olewiler 
(2002) for an introductory treatment of CVM and Arrow et al., (1993) for a 
more advanced overview].

Unfortunately, there has not been a CVM study conducted to estimate 
Canadians’ nonuse values for Queen Charlotte Sound. Conducting a survey 
is completely beyond the scope of the current study and the expertise of the 
author; however, an existing CVM study that estimates the lost nonuse value 
from the Exxon Valdez oil spill can act as a plausible proxy. Carson et al., 
(2003) estimate the lost nonuse value in the United States due to the Exxon 
Valdez oil spill. This is akin to estimating what Americans are willing to pay to 
prevent another Exxon Valdez spill in Prince William Sound, Alaska, a similar 
area as Queen Charlotte Sound and Hecate Strait. Hahn and Passell (2010) 
also use the Carson et al., (2003) estimates as proxies when calculating the 
benefits and costs of increased oil drilling in the US, focusing on restricted 
offshore areas and the Arctic National Wildlife Refuge. 

The mean estimate from the Carson et al., (2003) study is $97.18 
(1990 US$) per household. Converted to Canadian currency using the aver-
age US/Canada exchange rate for 1990 (1 US$ equals 1.17 CA$) as recorded 
by Statistics Canada (2011a), and adjusted for inflation using the Canadian 
CPI the mean estimate is $168.49 (2010 CA$) per household. It is assumed 
that household willingness to pay increases at the same rate as per capita 
real GDP. Therefore, the estimate is updated using Canadian annual real 
GDP per capita growth rates between 1991 and 2009, and then is assumed 
to grow at an annual rate of 2.24% thereafter. The number of households in 
Canada, as recorded as the number of occupied dwellings in the 2011 census, 
is 13,320,614, implying 2.51 persons per household (Statistics Canada, 2012a). 
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The number of households in Canada is assumed to grow at an annual rate 
of 1.202%.3

If a large spill occurs in year 18 of the project, the average household 
loses $343.29 (2010 CA$) in nonuse value. By this point in time there will be 
16,715,410 households in Canada; therefore, aggregate lost nonuse value from 
a spill is estimated to be $5,738.2 million (2010 CA$) and $3,089.2 million 
in present value. Expected lost nonuse value is $425.8 million (2010 CA$) in 
present value.

As pointed out by Carson et al., (2003) and Hahn and Passell (2010), 
these estimates should be treated as a lower bound of possible lost nonuse 
values since they are based on “willingness to pay,” and “willingness to accept” 
may be more appropriate since citizens implicitly hold the property right to 
Queen Charlotte Sound through the government. To address this potential 
problem, the value of lost nonuse value per household that would make expec-
ted net benefits zero is calculated as a sensitivity. This is akin to asking, how 
large would nonuse value have to be to make the moratorium more attractive 
than offshore drilling?

 5.8 Value of spilled oil

The value of the spilled oil can be calculated for a spill of 1,294,660 bbls that 
may occur in year 18 of the project. If the oil had not been spilled, the produ-
cing firm could sell it and gain revenue. Therefore, the value of spilled oil is 
just the opportunity cost of that oil. The opportunity cost of spilled oil can be 
calculated by multiplying the volume of spilled oil by the assumed oil price. 

With an oil price of $90 a barrel and a large spill of 1,294,660 bbls, 
the expected present value of the spilled oil is only $8.6 million (2010 CA$). 

 5.9 Cost of loss of life

As mentioned earlier, during normal operations the offshore oil industry 
is relatively safe or just as safe as other sectors of the economy for workers. 
However, low probability, catastrophic events such as the BP oil spill or the 
Piper Alpha rig explosion can lead to worker fatalities. A total of 11 work-
ers were killed as a result of the well blowout that caused the BP oil spill 
(National Commission, 2011). In the event of a large spill in year 18 of the 

 3 The Canadian population is assumed to grow into the future at an annual rate of 1.03%, 
which is the mean rate from several Statistics Canada (2010) projections, and the number of 
persons per household is assumed to decrease at an annual rate of 0.172% (BC Stats, 2010).
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project, outlined by Schoefield et al., (2008), it is assumed that there will be 
11 worker fatalities. 

Although it is possible that these workers knew the risks involved and 
were properly compensated at a higher wage rate because of the risks, to be 
conservative it will be assumed that these deaths impose a cost on society. 
Bellavance et al., (2010) conduct a survey of estimates of the cost of loss of 
life, as measured by the value for a statistical life, covering several developed 
countries, including Canada. The average value of the Canadian estimates 
is $16.6 million per lost life in 2010 CA$ (Bellavance et al., 2010; Statistics 
Canada, 2011a; Statistics Canada, 2011b; author’s calculations).

However, the cost of loss of life increases as income increases (Hammit 
and Robinson, 2011), i.e., the richer you are, the more you are willing to pay 
to avoid death. The US Environmental Protection Agency (EPA) assumes 
that a 1% increase in income results in between a 0.4% and a 0.6% increase 
in the cost of a lost life (Hammit and Robinson, 2011). To be conservative it is 
assumed that a 1% increase in income (real GDP per capita) results in a 0.6% 
increase in the cost of loss of life. 

The cost of a lost life in year 18 of the project is assumed to be $22.8 
million (2010 CA$).4 In the event of a large spill, the total cost of lost lives is 
$135.2 million in 2010 CA$ in present value. The expected cost of lost lives 
is $18.6 million 2010 CA$ in present value.

 4 Assuming a value of $16.6 million in 2000 that increases to $17.2 million in 2009 due to 
increases in real GDP per capita. The value is then forecasted to 2012 and project year 18 
assuming Canadian real GDP per capita grows at an annual rate of 2.24%.
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 6 Estimated net benefit

Table 4.2 displays annual and total net benefits if no large spill were to occur. 
Table 4.3 displays annual and total net benefits if a large spill occurs in pro-
ject year 18. Total expected net benefits are displayed in table 6 and annual 
expected net benefits are displayed in table 4.4. The total expected net benefits 
from immediately lifting the moratorium on offshore oil activity on the BC 
coast are estimated to be $9.606 billion (2010 CA$) in present value assum-
ing a $90/bbl oil price and a 3.5% discount rate. Readers should note that 
these estimates ignore multiplier effects and other indirect economic effects.

Expected annual net benefits in present value are negative from project 
year 1 until project year 11. They are negative again for a single year in year 
18 due to the probability of a spill occurring in that year. Expected annual net 
benefits are then negative again between project years 26 and 28. The highest 
positive net benefits occur in project year 12.

Table 6: Expected net benefits 
(2010 million CA$ in present value)

Notes: Assumes a $90/bbl oil price and a discount rate of 3.5%. All values are in 
2010 million CA$ in present value.

Source: Author’s calculations.

Expected bene�ts

Expected costs

Expected net bene�ts

Revenues 21,140.8

Direct costs 4,809.3

Regulatory costs

Greenhouse gas damage

Medium spill costs

Clean-up & containment

Value of lost oil

Lost nonuse value

Lost use value

Loss of life

808.1

3,954

15.6

1,328.8

166.5

425.8

8.6

18.6

9,606



26 / Lifting the Moratorium: The costs and benefits of offshore oil drilling in British Columbia

Fraser Institute / www.fraserinstitute.org

 7 Sensitivity analysis

 The expected net benefits of lifting the moratorium decrease the higher the 
discount rate is. Expected net benefits increase to $11,576.2 million in present 
value when a 2.5% discount rate is used and decrease to $4,186 million in 
present value when an 8% rate is used. The internal rate of return is 25.5%.

Table 7.1: Parameter and distributional assumptions for Monte Carlo simulation

Notes: The oil price bounds are the high and low oil prices from EIA (2012). The social cost of carbon bounds are from 
Greenstone et al., (2011). The bounds for the Canadian profit share are based on the maximum and minimum oil and gas 
sector Canadian annual profit shares between 2001 and 2010. The medium spills data that are resampled with replace-
ment are from BOEMRE (2010).  The GDP growth rate bounds are based on the maximum and minimum 25-year moving 
average of GDP growth rates for Canada between 1961 and 2009. The maximum and minimum population growth rates 
come from Statistics Canada (2010). The nonuse value is in 2010 Canadian dollars in the year 2009, and the maximum and 
minimum values are the upper and lower bounds of the 95% confidence interval from Carson et al., (2003). The VSL is resa-
mpled with replacement from the Canadian estimates provided by Bellavance et al., (2009).

Sources: Bellavance et al., 2009; BOEMRE, 2010; Carson et al., 2003; EIA, 2012; Greenstone et al., 2011; Statistics Canada, 
2010; Statistics Canada, 2012b; Statistics Canada, 2012c. 

Parameter Unit Distribution
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Direct costs
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Triangular
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Figure 7: Expected net benefits from Monte Carlo simulation
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Notes: The parameter and distributional assumptions for the Monte Carlo simulation are 
listed in table 7.1. The simulation consisted of 10,000 runs.

Sources: Author’s calculations.

Table 7.2: Threshold values for key parameters

Notes: Threshold values are calculated as the value of a parameter for which expected net benefits are zero, holding all 
other parameters constant.

Source: Author’s calculations.

Parameter Base assumption

Discount rate

2.5% 8%3.5%

Oil price

Social cost of carbon

Seafood, recreation, 
& tourism GDP (2005)

Nonuse value (year 18)

VSL (2000)

CDN% of pro�t

$90/bbl

$23.8/t CO2

$413.8 million

$184.82
 per household

$16.6million 
per life

79.7%

$48.33

$82.55

$23,533 mill.

$4,403.67

$8,685 mill. 

32.6%

$49.09

$81.55

$24,287 mill.

$4,354.14

$8,583 mill. 

32.9%

$53.27

$76.25

$27,205 mill.

$4,093.45

$8,048 mill. 

34.8%
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 To check how robust the results are to changes in parameters, a 
Monte Carlo simulation is conducted. Table 7.1 displays the distributional 
assumptions for key parameters used for the Monte Carlo simulation. 

 The results of the Monte Carlo simulation are displayed in figure 7. 
Expected net benefits are positive for over 99% of simulation runs. Only 20 
out of 10,000 simulation runs (0.2%) produced negative expected net benefits.

Table 7.2 displays threshold values for key parameters such that net 
benefits are zero holding all else equal. For example, assuming all other key 
parameters remain unchanged, lifting the moratorium results in expected net 
benefits so long as the price of oil is above $49.09/bbl.

Notably, assuming all other key parameters remain unchanged, lost 
nonuse value from a spill would need to be greater than $4,354.14 per house-
hold (in present value) for the moratorium to be more attractive than drilling. 
This threshold value is 23 times larger than the assumed value in the base 
case of $184.81 based on the estimates from Carson et al., (2003). As noted 
earlier, the estimates by Carson et al., (2003) are based on willingness to pay 
rather than willingness to accept; however, willingness to accept, according 
to Horowitz and McConnell (2002) is only seven times larger than willing-
ness to pay.

Table 7.3: Sensitivity to spill year

Notes: These calculations assume that a large spill of 1,294,660 bbls can occur in any year of pro-
duction. The probability of a large spill occurring in a particular year is calculated as 2.4x10-10 mul-
tiplied by the production for that year.

Sources: Author’s calculations.

Spill year Net bene�ts Probability
Expected net 

bene�ts
No spill

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12,537.5

-19,720.0

-18,898.7

-16,705.2

-14,566.1

-12,507.0

-10,519.9

-8,709.2

-7,089.4

-5,574.2

-4,205.1

-2,967.8

-1,849.3

-837.2

44.1

0.862

0.004

0.013

0.013

0.013

0.013

0.012

0.011

0.010

0.010

0.009

0.008

0.008

0.007

0.006

10,809.4

-87.5

-246.6

-218.0

-190.1

-163.2

-127.0

-97.2

-73.2

-53.3

-37.2

-24.3

-14.0

-5.9

0.3
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Assuming all other key parameters remain unchanged, the social cost 
of carbon would need to be greater than $81.55 per tonne of CO2 for net bene-
fits to be negative. This value is greater than the upper value of $65 per tonne 
proposed by Greenstone et al., (2011) as a sensitivity analysis.

 It was assumed that if a large spill were to occur, it would occur in 
year 18 of the project. Changing this assumption does have an effect on the 
magnitude of expected net benefits, but not whether they are positive or 
not. If it is assumed instead that a large spill occurs in year 12, then expec-
ted net benefits decrease to $8.1 billion. On the other hand, if year 25 is 
assumed as the possible spill year, expected net benefits increase to $10.8 bil-
lion. Furthermore, if the large spill is allowed to occur in any year of produc-
tion (i.e., the probability of a large spill occurring in a particular year depends 
on annual production) then expected net benefits decrease slightly to $9.47 
billion (displayed in table 7.3).
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 8 Regulatory regimes and liability for oil spills

 8.1 The Mineral Management Service and the Deepwater 
Horizon Oil Spill

The BP Deepwater Horizon oil spill, also referred to as the Macondo well 
blowout, is the largest accidental oil spill in world history. This section 
provides a summary of the causes of the spill and outlines the offshore reg-
ulatory regime in the US at the time of the spill. 

Crude oil is trapped in pockets of the earth’s crust under tremendous 
amounts of pressure. When drilling or capping an oil well for future use, fail-
ure to appropriately compensate for this pressure results in a well blowout, 
the uncontrollable release of crude oil. On April 20, 2010 a well blowout 
and explosion caused the Deepwater Horizon drilling rig owned and oper-
ated by Transocean to sink, killing 11 of the 126 crew members (National 
Commission, 2011). Following the blowout, approximately 4.9 million barrels 
of oil were released into the Gulf of Mexico (Lubchenco et al., 2010). This is 
the largest accidental oil spill in history and is 19 times larger than the 1989 
Exxon Valdez oil spill (Krupnick et al., 2011).

Following the spill, US President Barack Obama commissioned invest-
igations into the causes of the well blowout and a review of US regulatory over-
sight of offshore drilling. The main report issued by the National Commission 
on the BP Deepwater Horizon Oil Spill and Offshore Drilling (hereafter 
referred to as the “National Commission”) concluded that although the oil 
spill is a tragic event, it was entirely avoidable and directly caused by human 
mistakes (National Commission, 2011). The commission also concluded that 
the US government oversight and regulatory framework was underfunded, 
subject to competing mandates, and utterly unable to appropriately perform 
many of its functions. 

The National Commission concluded that there were three parties dir-
ectly responsible for the blow out: Transocean, the drilling rig owner and 
operator; Haliburton, the company contracted to cement the freshly drilled 
well closed; and BP, the lease holder. BP contracted Transocean to drill the 
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Macondo well, and Haliburton to cement the well closed (to be opened again 
when BP’s production rig was in place). The National Commission concluded 
that better management by all three companies would have “almost certainly” 
prevented the blowout, and explosion by improving the ability of the employ-
ees involved to identify, evaluate, and address the risks (National Commission, 
2011). As the leaseholder BP is liable for the damages caused by the oil spill.1 

However, the National Commission also highlights the failure of the 
Mineral Management Service, the branch of the US government charged with 
oversight of US offshore drilling, to fulfill its mandates. 

When created in 1982 the Mineral Management Service (MMS) was 
mandated with regulating environmental aspects of offshore drilling and, 
at the same time, the responsibility to collect billions of dollars in revenues 
from lease sales and royalties (National Commission, 2011). According to the 
National Commission, “revenue generation—enjoyed by industry and gov-
ernment—became the dominant objective” of the MMS (2011: 56). Drilling 
in the US portion of the Gulf of Mexico greatly increased over the past 30 
years, but the budget of the Mineral Management Service stagnated in real 
terms (National Commission, 2010). In other words, the MMS was expected 
to oversee its regulatory mandate with fewer resources per offshore project. 

At the same time, technological innovations were allowing drilling to 
move into deeper waters. With limited funding, the MMS could not main-
tain the technical knowledge needed to enforce prescriptive regulations on 
offshore drilling. According to the National Commission, the MMS “became 
an agency systematically lacking resources, technical training, or experience 
in petroleum engineering that is absolutely critical to ensuring that offshore 
drilling is being conducted in a safe and responsible manner” (2011:57).

Due to industry push-back, the MMS was unable to change to a regu-
latory structure less reliant on specific technical knowledge. The regulatory 
approach taken by the MMS has been to set multitudes of prescriptive regu-
lations. A prescriptive regulatory approach involves setting technical require-
ments that are required to be implemented when undertaking offshore oil 
projects. This approach requires the regulator to possess appropriate tech-
nical expertise to set and update specific requirements and to identify com-
pliance with those requirements. In contrast, a performance based regulatory 
approach only requires the regulator to set requirements based on outcomes 
or levels of risk. Since the regulator is only concerned with outcomes, this 
approach requires much less technical expertise to achieve the same levels 
of safety. In general, performance based regulations promote innovation and 
cost-effectiveness in comparison to prescriptive regulations. Norway and the 
United Kingdom both have taken a heavily performance based regulatory 

 1 In the US there is a limit on absolute liability for a spill of US$75 million; however, BP has 
waived this limit and is accepting responsibility for damages well above this amount.
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approach to offshore drilling. The regulatory regime in Newfoundland & 
Labrador for offshore drilling has evolved into a hybrid regulatory regime 
that incorporates prescriptive regulations and performance based regula-
tions. A hybrid approach, as in Newfoundland, allows the regulator to focus 
its technical resources and expertise on select situations where prescriptive 
regulations are most effective.

Following the BP Deepwater Horizon oil spill, the MMS has been restruc-
tured in an effort to separate the competing mandates. The MMS is being split 
into three agencies within the Department of the Interior: The Bureau of Ocean 
Energy Management to fulfill the leasing mandate; the Bureau of Safety and 
Environmental Enforcement to regulate worker safety and environmental pro-
tection; and the Office of Natural Resource Revenue to collect royalty revenue 
(ENS, 2010, May 19). However, it is unclear whether the regulatory approach 
will be adjusted toward a more performance based approach. 

In summary, the BP Deepwater Horizon oil spill was a tragic event 
that could have been avoided. The companies involved all share some of the 
responsibility for not preventing the spill from occurring and the spill was 
definitely a result of human error. However, the level of risk displayed in the 
actions, and inaction, of employees of these companies may have been a par-
tial by-product of a flawed regulatory regime.

 8.2 Regulatory regimes

Norway
Norway has a long history of offshore oil and gas development with large scale 
production starting in the 1960s. Norway created a unique offshore devel-
opment system in which the government is a major partner in any offshore 
projects. The Norwegian regime attempts to separate commercial, regulat-
ory, and policy mandates.

Originally, the government was required to have the controlling own-
ership stake in any offshore project; however, these ownership restrictions 
have been loosened over time and now depend on the risk of the project. 
The government’s role is through Statoil, a government owned, arms-length 
corporation (Thurber et al., 2011).

The Ministry of Petroleum and Energy is responsible for licensing off-
shore projects. Projects are approved through a process where firms bid on 
licenses. The opening of any new offshore area for development requires the 
approval of a vote in the Norwegian parliament prior to the commencement 
of the licensing process.

Regulatory functions are conducted by two arms-length agencies. 
The Norwegian Petroleum Directorate sets regulations related to resource 
management, provides technical oversight, collects data, and collects fees 
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(Thurber et al., 2011). As of 1991, the directorate reports to the Ministry of 
Petroleum and Energy. As of 2003, the regulation and oversight of all health, 
safety, and environmental issues related to offshore oil was transferred from 
the directorate to the Petroleum Safety Authority. Following this change, 
Norway’s regime has a relatively clear separation of safety and environmental 
oversight from the bodies mandated with collecting oil revenues.

United Kingdom
The United Kingdom has also had a long and safe experience producing off-
shore oil and gas. Following a major incident on the Piper Alpha drilling rig in 
the 1980s, the UK regulatory system was reformed. Currently, the Department 
of Energy and Climate Change (DECC) is responsible for regulating and 
licensing offshore oil and gas activities. However, the arms-length Health 
and Safety Executive (HSE) is in charge of regulating the offshore industry 
with respect to worker health and safety. Unlike the Norwegian regime, a 
government ministry/department is mandated with both collecting revenue 
through licensing and regulating the environmental risks associated with 
offshore drilling. The DECC mandate is to “maximize the economic recov-
ery… taking full account of environmental, social, and economic objectives” 
(DECC, no date). In other words, other than with respect to worker safety, 
there is no separation of policy (i.e., licensing) and regulation (e.g., regulating 
environmental risks) in the UK regime. 

The HSE administers a performance based regulatory approach (also 
referred to as a “safety case” approach) to help prevent offshore accidents. 
The HSE stipulates a particular level of safety and risk that an operation must 
comply with; however, it is left to the company to decide on what methods 
and technologies to implement to achieve these standards. The company must 
have its “safety case” approved by the HSE. This is significantly different than 
the approach in the US, where the MMS generally specifies what methods 
and technologies must be used when conducting offshore operations. The 
advantage of the performance standard approach is that it allows companies 
to use their own private information and technical expertise to achieve the 
standard rather than forcing blanket instructions onto companies. In theory, 
this method should foster innovation to achieve the desired level of risk at 
lower cost.

Newfoundland & Labrador
The regime in Newfoundland & Labrador is along the lines of the Norwegian 
regime. The Canada-Newfoundland & Labrador Offshore Petroleum Board 
(CNLOPB), an arms-length government agency, is mandated to regulate the 
offshore oil industry through the Canada- Newfoundland Atlantic Accord 
Implementation Act. The role of the CNLOPB is to ensure that offshore devel-
opment proceeds in accordance with the provisions of the act in regards 



34 / Lifting the Moratorium: The costs and benefits of offshore oil drilling in British Columbia

Fraser Institute / www.fraserinstitute.org

to worker safety, environmental protection, and maximum oil recovery 
(CNLOPB, no date). The CNLOPB does not have a role “beyond the pro-
vision of required data and information to government, in the establish-
ment or administration of the fiscal regime (royalties/taxes)” (CNLOPB, no 
date). Royalties are negotiated and collected by the Department of Natural 
Resources provincially and Natural Resources Canada federally.

The CNLOPB is responsible for the licensing of all offshore oil activities 
from exploration to development. However, all rounds of exploration licensing 
must be approved by the federal Minister of Natural Resources and the pro-
vincial Minister of Natural Resources. Requiring double ministerial approval 
for allowing exploration into new areas may provide an adequate check on any 
conflict between the licensing role (which includes collecting licensing fees to 
fund the CNLOPB) and the other regulatory roles of the CNLOPB.

 8.3 Spill liability

Hand-in-hand with any regulatory regime is the legal framework outlining 
liability for oil spill damages. In an industry that faces major risks, the spill 
liability framework is very important for incentivizing the behaviour of com-
panies to appropriately reflect the socially optimal level of risk.

All of the jurisdictions discussed have some level of absolute liability 
imposed on offshore oil and gas operations for damages resulting from oil 
spills. Absolute liability requires the company responsible for the spill to pay 
damages regardless of fault; all that is required is proof of damages. Absolute 
liability serves to expedite the compensation for damages, clean-up costs, and 
containment costs resulting from any oil spill. However, all of the jurisdictions 
studied have instituted a cap on absolute liability, but require offshore operat-
ors to prove financial responsibility up to or above the cap on absolute liability.

United States
In the United States, absolute liability for an oil spill is capped at $75 million 
(current US$) or approximately $74 million (current CA$),2 by the Oil pol-
lution Act of 1990. The act requires operators to show evidence of ability to 
pay up to $150 million. 

Norway
According to the Petroleum Activities Act and the Norwegian Maritime Code, 
absolute liability for a spill in Norway is limited to 89,770,000 Special Drawing 
Rights, approximately $173 million (current CA$).3 

 2  Conversions via Bank of Canada (2010).
 3 Conversions via IMF (2011) and Bank of Canada (2010).
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United Kingdom
The United Kingdom does not have a legislated cap on absolute liability for 
offshore oil related spills. Instead, since 1974 the Offshore Pollution Liability 
Agreement has required a cap on absolute liability (OPOL, 2011). This is a 
voluntary contract that companies must sign in order to participate in major 
offshore oil and gas operations. Following the BP Deepwater Horizon oil 
spill, the cap was increased to $250 million (current US$) or approximately 
$248 million (current CA$). If the responsible party is unable to fulfill its 
obligations under the agreement, i.e., files for bankruptcy, then the other 
companies who have signed the agreement will contribute to meeting the 
claims (OPOL, 2011). 

Newfoundland & Labrador
In Newfoundland according to the Canada-Newfoundland Atlantic Accord 
and the Canada-Newfoundland Oil and Gas Spills and Debris Liability 
Regulations, the cap on absolute liability for oil spills from offshore plat-
forms is $30 million (current CA$). However, as pointed out by Amos and 
Daller (2010), the federal Fisheries Act allows for unlimited absolute liability 
for oil spills in the ocean, but is restricted to clean up and containment costs, 
and economic damages to fishermen. The no double liability provision in the 
Canada-Newfoundland Atlantic Accord prevents compensation going to any 
non-fisheries victims without proof of fault or negligence if the Fisheries Act 
is invoked and damages are over $30 million (Amos and Daller, 2010). The 
CNLOPB requires offshore operators to prove their ability to pay approxim-
ately $500-$600 million prior to obtaining a license to commence an offshore 
oil activity (Amos and Daller, 2010).

British Columbia
Through the federal Fisheries Act, British Columbia potentially already has 
the strongest absolute liability framework as compared to the other jurisdic-
tions studied. The fisheries damages from a large spill and the clean-up and 
containment costs estimated in the benefit cost analysis section would be 
entirely covered under the Fisheries Act without the need to prove fault or 
negligence. However, this does not allow for compensation for non-fisher-
ies related environmental damage, and may actually crowd-out guaranteed 
compensation for other environmental damages. 

Unlimited Liability
All of the jurisdictions discussed allow for additional compensation above 
the cap on absolute liability to be obtained through the courts; however, in 
such cases it is necessary to prove fault or negligence on the part of individu-
als under the operator’s responsibility. In Canada, additional criminal pen-
alties can be sought, but intent must be proved and is open to possible due 
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diligence defenses. In Canada additional compensation for spill damages can 
be obtained through civil action, but requires proof of fault or negligence. 

Having to prove fault or negligence introduces the potential of long and 
drawn out legal battles in the wake of a devastating oil spill. The caps on abso-
lute liability in all of the jurisdictions discussed are very small in contrast to 
the damages resulting from a large oil spill (those greater than 50,000 bbls). In 
the case of the Deepwater Horizon oil spill, BP waived the $75 million cap on 
absolute liability, essentially extending their absolute liability to being unlim-
ited. However, there is no guarantee that future operators will do likewise.

The credible arguments in favour of a cap on absolute liability are that 
unlimited absolute liability will result in a large increase in frivolous compens-
ation claims and that absolute liability is bounded by bankruptcy. However, 
frivolous claims can be dealt with by allowing courts to judge the validity of 
damage claims. This would entail more government resources, but the addi-
tional incentives to prevent spills maybe worth the cost. 

As to the second argument, absolute liability is indeed bounded by 
bankruptcy. However, companies in Canada and the US are required to prove 
financial resources much larger than the respective caps on absolute liability. 
This in itself indicates that a regime with unlimited absolute liability bounded 
by bankruptcy provides a higher amount of guaranteed compensation than 
the current regimes with government stipulated caps on absolute liability.4 

 4 See Greenstone (2010) for a more thorough argument in favour of having no limit on 
absolute liability for spills.
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 9 Conclusions

Queen Charlotte Sound off the BC coast contains significant oil production 
potential; however, an informal federal moratorium currently prevents explor-
ation and production activities from proceeding. Several factors suggest that 
offshore drilling in BC would be safer than offshore operations in the US 
Gulf of Mexico (e.g., shallower water depth, limited spills in Newfoundland 
& Labrador, etc.). 

The preliminary benefit cost analysis conducted in this paper suggests 
that the expected net benefits from lifting the moratorium and allowing off-
shore oil projects to proceed are large and positive and suggests that BC will 
likely experience billions of dollars in economic activity. The net benefit estim-
ates involve conservative assumptions (e.g., assumes spill frequencies from 
the Gulf of Mexico rather than Newfoundland, no multiplier effects, etc.) and 
are robust to lower oil prices and a range of discount rates.

Norway, the United Kingdom, and Newfoundland & Labrador all have 
superior regulatory regimes than the previous regime in the United States. If 
the moratorium is lifted, the government of BC, in partnership with the fed-
eral government, can implement a well-funded, world class regulatory regime 
to ensure that the environmental risks from offshore activity are appropri-
ately mitigated.

Limits on absolute liability in the event of a significant oil spill are 
common in many countries with offshore oil operations. Limits on abso-
lute liability provide incentive for companies involved in offshore operations 
to undertake riskier actions or bypass safer actions than they would in the 
absence of a limit on liability. Many countries also exempt companies from 
spills resulting from natural disasters; this is a potential problem in a potential 
earthquake zone such as the BC coast. If the moratorium is lifted, an appro-
priate liability framework will help mitigate the environmental risks associ-
ated with offshore drilling.

The limitations of the analysis in this paper should be pointed out. 
The paper focused on identifying the net benefits of lifting the moratorium 
to Canadians as a group, what economists refer to as a “potential Pareto 
improvement,” and ignored distributional issues. It is expected that lifting 
the moratorium would provide net benefits to some members of society and 
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impose net costs on others who share a relatively large portion of the risk 
of environmental damage, e.g., fishermen in Queen Charlotte Sound, First 
Nations groups, etc. However, the expected positive net benefits provide for 
the possibility that affected citizens and groups can be compensated for bear-
ing these risks. Analysis of the distributional effects of lifting the moratorium 
is important, but beyond the scope of this paper.

The analysis in this paper takes a risk neutral approach, thus ignoring 
the potential that society is risk averse towards a spill. However, the assump-
tions made are transparent enough that policy makers will be able to judge 
the moratorium based on their own assumed level of society’s risk aversion.

Overall the results are relatively clear, that despite the environmental 
risks, lifting the moratorium and proceeding with offshore exploration and 
development for oil is expected to provide substantial net benefits to BC and 
Canada. These are not solely profits to private companies, but large amounts 
of government revenues that can be used to fund health care, education, 
environmental projects, and other government services. 
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