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About this Edition

ISEMA was developed by students in the Innovation, Science and Environment 
(ISE) stream of SPPA as a way to showcase the best work of students in the 
program. In recent years the ISE stream has been joined in the SPPA by the 
Sustainable Energy program and together these two cohorts continue to 
investigate, analyze and highlight the complex nature of policy problems in the 
fields of science, innovation and the environment.

This year’s edition is difficult to generalize in terms of a common theme or 
common threads. The papers that have been chosen for this edition discuss a 
diverse set of issues, utilizing unique writing styles with each asking difficult 
questions about the subjects at hand. The opening two articles discuss 
technological issues; the first examines the future of in-vitro technology while 
the second looks at the future of nuclear power generation. The third and fourth 
articles cast their focus towards natural resource issues, the third analyzes the 
changing debate unfolding around the development of Alberta’s oil sands while 
the fourth, investigates the possibility of economic tipping points existing for 
deforestation rates. The final two articles coalesce around urban sustainability, 
exploring the issues of public transit and urban agriculture respectively.

Each year professors nominate the best term papers from their classes, 
which examine the policy areas of innovation, science and the environment 
for publication in this journal. Authors, editors, and volunteers then put in a 
tremendous amount of work to make each paper as strong and poignant as 
possible. Without the hard work, commitment and patience of those that have 
been involved and are passionate about these issues, this edition would not 
have been possible. Thank you to everyone that has assisted in producing 
Volume VIII. We hope you enjoy reading.

The 2013 ISEMA Executive

ISEMA: Perspectives on Innovation, Science and Environment i
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Technological Change in the Livestock Sector:
The Environmental and Ethical Dimensions of In Vitro Meat

By Ryan Reiber

Introduction
Recent advances in biotechnology have made it possible to literally grow meat 
in a laboratory. This technology is often referred to as in vitro or cultured meat. 
The process uses stem cells from the desired animal which are stimulated and 
allowed to mature into a complete cut of meat. This is a potentially paradigm-
shifting technology because it could eliminate the need to produce and feed 
livestock. In this paper, I explore the main drivers behind the development 
of this technology. Because the technology has the potential to disrupt the 
livestock industry, significant attention is paid to the environmental impacts of 
meat production and the possibility of reducing the environmental footprint 
of this sector. Next, the policy responses from public health institutions and 
the Food and Agriculture Organization (FAO) are discussed, after which I 
analyse relevant ethical issues arising from in vitro meat technology. I argue 
that reducing meat production and consumption would result in significant 
environmental, ethical, and health benefits. The development of in vitro meat 
technology is one way to obtain many of the benefits of vegetarianism while 
continuing to consume meat. The paper concludes with an overview of the 
practicality of the technology and relevant policy recommendations based on 
the analysis.

Background
The development of in vitro meat started as an offshoot of the field of tissue 
engineering,1 but the idea has been around for much longer; in the 1930s, 
Winston Churchill declared: “fifty years hence, we shall escape the absurdity 
of growing a whole chicken in order to eat the breast or wing, by growing 
these parts separately under a suitable medium.”2 Modern research into in vitro 
meat stems from the National Aeronautics and Space Administration (NASA) 
research on food for astronauts. The technology has had U.S. Food and Drug 
Administration (FDA) approval for use by astronauts since 1995.3 In 2004, 
a group of researchers founded the non-profit organization New Harvest, 
with the primary goal of promoting research into in vitro meat. Since 2005, 
research interest in the Netherlands has been growing rapidly, and by 2008 
most research on in vitro meat was being conducted by Dutch scientists funded 
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by a €2-million grant from the Dutch government.4 In 2008, People for the 
Ethical Treatment of Animals (PETA) announced its $1-million prize to the 
first team to successfully produce synthetic meat that is comparable in taste 
and texture and a commercially viable alternative to conventionally sourced 
meats. Again in 2008, the Thiel Foundation awarded a grant worth $350,000 
to Modern Meadow, a biotechnology start-up working on in vitro meat and 
leather products; another round of funding from the Thiel Foundation was 
announced in 2012. As of 2012, 30 laboratories from around the world were 
working on in vitro meat.5

There are currently two major patents involving in vitro meat technology. 
In 2001, dermatologist Wiete Westerhof from the Univeristy of Amsterdam, 
medical doctor Willem Van Eelen, and businessman Willem van Kooten 
announced that they had filed for a worldwide patent on an in vitro meat 
process that uses a matrix of collagen seeded with muscle cells which are then 
bathed in a nutritious solution.6 In the United States, Jon F. Vein has secured a 
patent for the production of tissue-engineered meat for human consumption, 
in a process where muscle and fat cells are grown together to create meat.7

When nanotechnology was in its infancy, Eric Drexler, one of nanotechnology’s 
pioneers, predicted that nanotechnology would allow scientists to build meat 
particle-by-particle and we would therefore no longer require cattle and other 
animals to provide meat for human consumption. While nanotechnologists 
have not yet achieved this, other sciences have led to technological advancements 
which make in vitro meat possible. Technology developed for organ printing 
uses the principles of inkjet printing to build organs, except the ‘ink’ is a 
solution containing cells which are sprayed onto gels that act as printing paper.8 
This ‘paper’ is either removed through a simple heating process or allowed 
to degrade. After spraying, the cells fuse together into larger pieces with the 
appropriate cellular structure but also the appropriate vascularization providing 
a blood supply to the entire product.9 This process might be considered art as 
well as science; in fact, many experts in the field are referred to as ‘bioartists’.10

Drivers of the Technology
The key driver of research on in vitro meat is environmental, but there is also 
a health dimension. The next two sections briefly discuss these drivers and 
are followed by a detailed analysis of the implications of reducing livestock 
production and consumption.
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Health Drivers
Because in vitro meat is not yet available for general consumption, it is difficult 
to assess the associated health risks and benefits. It has been proposed, but not 
verified, that the in vitro process would decrease the likelihood of exposure to 
bacteria and disease.11 Because in vitro meat is produced in laboratories, there 
may be a greater ability to control the exposure to dangerous chemicals found 
in conventional agricultural processes. On the other hand, one report suggested 
that in vitro meat will most likely require the addition of artificial growth 
hormones to the culture to ensure meat growth rates are optimal and the use of 
antibiotics to prevent bacterial infections.12 However, because both hormones 
and antibiotics are widely used in modern livestock management, this does 
not impact the case vis-à-vis conventional production. One aim of the in vitro 
process is to produce meat which is safer to eat and also healthier through the 
addition of nutrients such as omega-3 fatty acids and the control of saturated 
fat content. This could be an attractive feature of in vitro meat because studies 
have shown that the consumption of beef and pork is associated with negative 
health impacts, including increased risk of intestinal cancer.13 With in vitro 
meat, certain harmful substances could be removed or controlled to limit the 
health risks associated with meat consumption and beneficial ingredients could 
be added to increase its nutritional value.

Environmental Drivers
The most commonly cited driver for in vitro meat technology is the 
environmental impact of conventional livestock production. The agricultural 
sector alone is directly responsible for 10-12% of global greenhouse-gas (GHG) 
emissions.14 Indirectly, it is responsible for 6-17% more through changes in 
land use such as deforestation for animal grazing and the conversion of arable 
land to pasture.15 Most of the GHG emissions from agriculture, roughly 80%, 
are from the methane produced in the digestive process of ruminant animals 
such as cows and sheep.16 In addition to GHG emissions, the livestock sector 
is responsible for the eutrophication of water ways and 8% of global freshwater 
use.17 Furthermore, the environmental footprint of livestock is expected to 
grow as the global population increases. The World Bank predicts that by 2030, 
driven by the demand for meat in developing countries, livestock production 
will increase by 85% with reference to 2000 levels.18 According to another 
projection, if current meat consumption patterns continue, the total amount of 
meat consumed in the year 2030 will be 72% higher than the amount consumed 
in 2000, led mostly by large increases in chicken and pig consumption.19
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Potential for GHG Emissions Reductions in the Livestock Sector
A study in the United Kingdom (UK) revealed that in order to reach a 50% 
reduction in GHG emissions in the agricultural sector from 1990 levels by 
2030, on track with the UK Climate Panel target of economy-wide GHG 
reductions to 80% below 1990 levels by 2050, a two-pronged approach 
of technological change in the agricultural sector and reduced livestock 
production is necessary.20 According to the study, new farming techniques, 
increased efficiency, new technologies, and improved farm management can 
reduce agricultural GHG emissions in the UK from 36 to 28 million tonnes of 
carbon dioxide equivalent; but in order to reach 50% of 1990 levels, emissions 
from the livestock sector have to decrease to 22 million tonnes. The authors of 
the study calculated that a 30% reduction in livestock production is needed to 
close the gap left by technology. Of course, emissions reductions from other 
sectors could compensate for lagging reductions in the agricultural sector, but 
that is beyond the scope of this paper. It is important to note that this study 
only considers meat production in the UK, a highly developed country. A 30% 
reduction in the demand for meat may be feasible in the UK, where consumers 
have many meat alternatives available and the financial means to alter diets. 
However, climate change is a global problem, and with global livestock 
production expected to continue to grow, it is unlikely that the demand for 
meat can be decreased on a global scale.

A large portion of the GHG emissions from the livestock sector are a result of 
deforestation to clear land for grazing. In many countries around the world, 
particularly in developing nations, livestock are allowed to graze over large 
areas. This is considered a more traditional farming technique, which requires 
animals to live quite long and take up a lot of space. Developed nations, 
however, have largely moved to the more economically efficient Confined 
Animal Feeding Operations (CAFOs).21 CAFOs keep livestock in small spaces, 
usually indoors, where the animals are fed and plumped up with feed designed 
to accelerate muscle growth. This reduces the amount of land required for 
livestock production and therefore CAFOs have the potential to reduce the 
GHG intensity of livestock production.

The developing world is increasingly moving to livestock production using 
CAFOs. A study by Nierenberg found that CAFOs are the fastest growing form 
of meat production in developing nations, supported by local governments 
working to improve the competitiveness of local meat production or fuelled by 
large corporations moving to countries with few regulations.22 Under a livestock 
regime dominated by CAFOs, it is estimated that the production of meat in 
2030 would emit 1.9 billion tonnes of carbon dioxide equivalent emissions,23 
which is a sharp drop from 2006 levels of 4.6 to 7.1 billion tonnes.24 Using 
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2008 levels of GHG production as a base, Fiala projected that livestock would 
account for just 5.0% of global GHG emissions in 2010, 5.7% in 2020, and 
6.3% in 2030, assuming all meat is produced using CAFOs with no additional 
deforestation.25 However, while CAFOs are a more economically efficient 
process, there are significant human, animal and cultural welfare concerns 
associated with their use. Books such as Eating Animals, and films like Food Inc. 
have drawn attention to the serious issues with this method of livestock 
production.26 The natural life-cycle of the confined animal is altered, as feedlot 
cattle live only one-fourth as long as pastoral cattle. Confined animals are also 
injected with hormones used to accelerate growth, causing disproportionate 
muscular development as well as sickness in some cases.27

Another proposal to reduce GHG emissions is to use methane capturing 
systems. The captured methane gas can be burned to produce energy on the 
farm. The cost offset provided by the energy produced on the farm, however, is 
not enough to cover the cost of running the methane capture system; according 
to Fiala’s analysis, methane capture systems are economically feasible only if 
credits of about $12 per tonne of carbon dioxide equivalent are offered.28 
Currently though, the technology is not used in developed countries and 
therefore is not likely to be a solution in the near future. This idea also neglects 
animal welfare, as animals would require complete confinement in order to 
capture the methane gas produced by their digestive systems.

Nierenberg argues for increased government regulation, an improvement of 
the occupational and welfare standards of workers and animals, and education 
for consumers to decrease the production of meat.29 In general, increasing 
regulation over the livestock sector is a politically challenging proposition. 
International talks about GHG emissions reductions focus on energy 
production, transportation, buildings, and more recently land use, land use 
change, and forestry, but not specifically on livestock production. In fact, meat 
production in the United States and many other countries is subsidized.30 Aiking 
et al. argue that more effort should be put into convincing people to switch 
towards a diet rich in vegetable proteins to reduce energy demand, water usage, 
biodiversity loss, and improve human health and animal welfare.31 Soybeans, 
for example, are a much more energy efficient source of protein, requiring 6-20 
times less energy input than meat to produce.32 Total GHG emissions savings 
though are even greater because soybeans act as carbon dioxide absorbers and 
do not emit methane through enteric fermentation as ruminants do.33
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Environmental Benefits of Vegetarian Diets
The development and widespread adoption of in vitro meat would, from 
an environmental perspective, have roughly the same effect as a switch to a 
vegetarian society. Because of this link, it is worthwhile to examine the prospect 
of vegetarianism as an alternate pathway to eliminating the environmental 
problems caused by the livestock sector. According to research by Stehfest et 
al., a complete global switch to a plant-based diet could release up to 2,700 
Mha of pasture land and 100 Mha of cropland, resulting in a large uptake 
of carbon dioxide from the re-growth of vegetation. To put these numbers 
in context, animal feed crops currently cover approximately 34% of global 
cropland, while grazing land covers about 70% of total agricultural land.34 In 
terms of climate change mitigation, the costs to achieve the European Union 
target of an atmospheric carbon dioxide concentration of 450 ppm would be 
reduced by 50% in 2050 compared to the reference case.35 The reference case 
used in the study carried out by Stehfest et al. is from the International Energy 
Agency’s (IEA) World Energy Outlook 2006, which projects a population of 
9.122 billion, 15.1 billion tonnes of carbon dioxide equivalent GHG emissions 
from the energy sector, 1.0 billion tonnes from industry, and 3.3 billion tonnes 
from land use in 2050.36 Predictions in the agricultural sector are based on FAO 
projections, which forecast an increase in the consumption of beef, sheep, goat, 
milk, pork, and a steady demand for grain throughout the world by 2050.37 

Stehfest et al. examine the environmental impacts of switching to various 
low-meat diets: cases range from the Healthy Diet scenario, based on 
recommendations by the Harvard Medical School to spare consumption of red 
meat and pork while consuming zero to two 70 g servings of fish or poultry 
per day,38 to a completely meat-free diet and lifestyle.39 The transition to these 
diets is gradual, beginning in 2010 and reaching ubiquity in 2030. The models 
demonstrate that 31-47% of the GHG emissions reductions necessary to 
meet the European Union’s (EU) 2050 goal can be achieved through dietary 
change; as a result, fewer reductions would be necessary in other sectors.40 
This would also drastically reduce climate change mitigation costs. The net 
present value of mitigation costs compared to the reference case, based on IEA 
projections, is reduced by 70% if ruminant meat is eliminated from diets and 
80% if animal products are no longer used in modern society. Even under the 
Healthy Diet scenario, mitigation costs are reduced by 54% and 20% of the 
necessary emissions reductions over the 2010-2050 period are achieved.41 It is 
clear that reducing global meat production and shifting to a vegetarian society 
would have a tremendously positive effect on the environment and would take 
us a long way towards meeting our climate goals. It is therefore worthwhile 
to examine how realistic such a scenario really is and to assess the barriers to 
reducing the demand for meat.
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Psychological Barriers to Vegetarianism
Gossard and York studied the psychological basis behind dietary decisions and 
found that gender, race, ethnicity, location of residence, and social class all 
affect dietary habits even when controlling for physiological variables such as 
body weight and age.42 The study focuses on the addition of social structural 
factors to macroeconomic structures and psychological factors to provide a rich 
explanation of the consumption patterns of individuals.

The argument presented by political economists that the economic elite 
influence consumer preferences through means of social, psychological, and 
cultural manipulation using mediums such as advertisements also holds true 
for the meat industry.43 Corporations have a certain level of control over 
the values and beliefs of the particular culture within which they operate. 
The structural power of the meat industry is thus a major determinant of 
meat consumption levels. This phenomenon may explain aggregate levels of 
production and consumption, but not the variation in consumer behaviour 
between individuals.

To explain the variation among individual consumers, a micro-level approach 
with a focus on social psychological factors is useful. According to Gossard 
and York, values and beliefs have a greater influence than demographics on 
the choice of diet; social-structural forces mediate between macro-structural 
factors and micro-level psychological conditions.44 McCracken asserts that the 
creation of social distinctions such as class, race, and occupation is supported 
and authenticated through material objects.45 This theory could be extended to 
dietary habits because of the social nature of eating. Variations in consumption 
patterns are therefore expected among different social categories.

For example, even when controlling for average differences in weight, women 
in the United States consume less meat per day than men, African Americans 
and Asians eat more meat than whites, and Hispanics eat more beef than 
non-Hispanics.46 These results support a possible connection between social 
exposure/ethnicity and meat consumption patterns. For instance, Gossard 
and York hypothesize that meat acts as a status marker for groups that have 
historically been marginalized in American society.47 People in labourer 
occupations eat more meat than those in service or professional occupations, 
and people with more education eat less meat, but income does not correlate 
with total meat consumption. On the other hand beef consumption does 
appear to rise with income, likely explained by its high relative cost.48 The 
variations among regions are also noteworthy: Midwesterners eat more beef 
and meat than people in other regions, and city-dwellers eat less beef, but not 
total meat, than non-urban residents.49 The results of this research shed light on 
the presence of trade-offs. It seems that reducing the consumption of beef, for 
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example, may increase the consumption of another type of meat. At the same 
time, as people move up the income ladder, they may opt to consume more 
beef which is more expensive and environmentally harmful. Policies designed 
to reduce consumption of a certain type of meat may therefore suffer from a 
rebound effect in the form of increased consumption of other types of meat. 
The results show that material affluence is not the driver of increased meat 
consumption, but rather it is various social-structural forces which have the 
greatest influence on eating habits. This suggests that promoting vegetarianism 
as a climate change mitigation strategy faces strong social-structural barriers 
which are difficult to overcome. With these results and the environmental and 
health impacts of meat consumption in mind, it is worthwhile to examine how 
governments are reacting to the issue.

Dietary Recommendations in Canada and the United States
The U.S. Department of Agriculture (USDA) report Dietary Guidelines for 
Americans, 2010, includes a positive discussion of plant-based diets.50 While 
the report does not directly suggest halting meat intake, it does clearly state 
that meat is not essential and near-vegetarian or vegetarian diets are adequate 
and have actually been associated with improved health outcomes. The report 
has a section dedicated to emphasizing correlations between vegetarianism and 
improved health,

In prospective studies of adults, compared to non-vegetarian eating 
patterns, vegetarian-style eating patterns have been associated with 
improved health outcomes—lower levels of obesity, a reduced risk of 
cardiovascular disease, and lower total mortality. Several clinical trials 
have documented that vegetarian eating patterns lower blood pressure. 
On average, vegetarians consume a lower proportion of calories from 
fat (particularly saturated fatty acids); fewer overall calories; and more 
fiber, potassium, and vitamin C than do non-vegetarians. Vegetarians 
generally have a lower body mass index. These characteristics and other 
lifestyle factors associated with a vegetarian diet may contribute to the 
positive health outcomes that have been identified among vegetarians.51

The report also provides a separate visual food guide with advice on proper food 
group balance for vegetarians and vegans.

In Eating Well with Canada’s Food Guide, a diet very high in vegetable and fruit 
and high in grain products is recommended for all demographic groups.52 Note 
that the ‘milk’ and ‘meat’ sections are now called ‘milk and alternatives’ and 
‘meat and alternatives’. In the ‘meat and alternatives’ section, recommended 
sources of protein include cooked fish, shellfish, poultry, lean meat, eggs, as well 
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as legumes, tofu, peanut or nut butters, and shelled nuts and seeds. The absence 
of red and processed meat in the recommended foods and the promotion of 
meat alternatives suggest that the Canadian Government recognizes the health 
benefits of a low-meat diet.

Response to the Environmental Impact of Livestock
The health motive for encouraging a low-meat diet in the US and Canada 
may be more pronounced than environmental or ethical motives. There is, 
however, recognition that livestock inputs are under-priced and downstream 
externalities are not at all addressed. This effectively subsidizes the livestock 
sector in developed countries and taxes it in developing nations.53 In reaction 
to the global environmental crisis exacerbated by the livestock sector, the FAO 
recommends limiting livestock land requirements, correcting distorted prices, 
strengthening land titles, pricing water in agriculture realistically, removing 
subsidies, liberalizing markets, and supporting intensification and research on 
cutting edge technology.54 Removing subsidies are perhaps the most important 
and interesting change. For example, in 1984 the New Zealand Government 
removed all subsidies and import tariffs in the agricultural sector. The result 
was a drastic decrease in pasture land and an increase in reforestation, which 
led to a decrease in soil erosion and phosphate leachate, but, paradoxically, 
an increase in nitrogen fertilizer use due to an increase in dairy production.55 
Nevertheless, this demonstrates the possible transformational impact of large-
scale agricultural policy reform, particularly with regards to subsidy systems.

The FAO recommendations do not include enhancing the living conditions 
of animals raised for meat production. In fact, the recommendations support 
intensification, which presumably means an increase in the number of CAFOs; 
animal cruelty is not mentioned once in the FAO report. This represents an 
oversimplified view of societal systems; the FAO would do well to take a more 
holistic view of the social, health and ethical issues associated with large-scale 
food production.

In Vitro Meat Technology as a Unifying Solution
It is possible that advances in biotechnology will soon allow society to reap 
the environmental benefits of vegetarianism without drastically altering eating 
habits. In vitro meat production techniques could produce cuts of meat in a 
laboratory without the need for large amounts of land and feed, and no animals 
would have to be killed. A lifecycle assessment was carried out by Tuomisto and 
Teixeira de Mattos to estimate the environmental impacts of large-scale in vitro 
meat production. In comparison to conventionally produced European meat, 
in vitro meat uses 7-45% less energy, produces 78-96% less GHG emissions, 
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uses 99% less land, and consumes 82-96% less water, depending on the meat 
product under comparison.56 The authors caution, however, that in vitro meat 
could negatively affect rural biodiversity due to the reduction in the need for 
grasslands and pastures. The conversion of grasslands into forest might benefit 
some species, whereas some others may suffer. On the other hand, it is not 
certain that ex-pasture land would be turned into forest, used for monoculture, 
or used for urban development. Many options exist for environmentally 
sustainable use of land, including nature preserves or parks, permaculture and 
other more environmentally friendly agricultural techniques, or renewable 
energy production. Moreover, the reduction in livestock populations, 
combined with more land for wind and solar power along with afforestation 
and soil restoration could go a long way towards achieving global GHG 
emissions reductions. One could imagine how in vitro meat technology could 
potentially improve our quality of life while reducing animal suffering. In that 
vein, there are important ethical dimensions which in vitro meat technology 
allows us to explore.

Discussion on the Ethicality of In Vitro Meat
As with any radical, paradigm-shifting technology, in vitro meat raises some 
important ethical questions. In today’s society, there is a fundamental disconnect 
between the cleanliness of supermarket meat and the actual inner workings 
of the slaughterhouse. It is very common in Western society to spend a great 
deal of money on pets, oppose animal cruelty, yet casually eat meat. Given 
problems with CAFOs among other agricultural systems, this lifestyle seems 
inconsistent; however, this cognitive dissonance is easy to understand in the 
context of the disconnection between supermarkets and factory farms.  Given 
the influence of social-structural barriers discussed, in vitro meat presents a 
promising opportunity to resolve this moral conflict, reduce confined animal 
suffering, decrease environmental impacts, and improve health.

Hopkins and Dacey provide a good overview of the concerns and objections to 
in vitro meat, which are more difficult to predict.57 For example, the concern 
that in vitro meat is unnatural is a common one. Supporters of this argument 
likely have a deep-seeded belief that nature is inherently, unequivocally good. 
But, as Hopkins and Dacey point out, nature does not equate with good, is 
often difficult to define, may be inferior to another state, and includes human 
intelligence.58 Just because something is natural, it does not mean it is good 
for us; there exist many poisonous foods, animals, chemicals, and gases in 
nature. One could hardly argue that conventional meat production, complete 
with mass-increasing hormones, antibiotics, and slaughterhouses, conforms to 
nature’s ideals. Perhaps the most natural way to obtain meat is to hunt, but with 
what tools? Is the natural line drawn at guns, spears, traps, or stones? Clearly, 
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natural meat is difficult to define. The ‘unnaturalness’ of in vitro meat may 
therefore make it a more ethical choice. Indeed, technology, including in vitro 
meat, comes from the minds of humans who arose from nature.

A second reservation is the ‘yuck factor’, also known as the “wisdom of 
repugnance.”59 Some forms of disgust may have developed through evolution, 
but may have reinforcing cultural influences as a well. Since in vitro meat 
already has partial FDA approval, there is no substantive evidence suggesting 
health dangers greater than conventional sources of meat. In fact, live taste 
tests have already taken place. As the influence of culture discussed previously 
demonstrates, feelings of disgust are likely to diminish as people become 
familiarized with the technology.60 For example, exposure to the inner 
workings of a slaughterhouse may conceivably have an impact on individual 
meat consumption patterns. But experience has shown that people continue 
to eat meat, either due to low levels of exposure, indifference, or because the 
production process is invisible in daily life. The production process of in vitro 
meat would be just as invisible, and certainly no more gruesome. In vitro 
meat demonstrates how technology can, in addition to making our lives easier 
or more comfortable, potentially alter our worldview and offer new ways to 
achieve ethical goals.

While arguments for in vitro meat may be overtly pragmatic, Haraway points out 
that the critics tend to align with the Heideggerian style of dismissing modern 
technology on metaphysical grounds. For these critics, in vitro meat is the wrong 
kind of thinking and it emphasizes that meat is for human consumption and 
thus reduces animals to ‘mere bioreactors’, whose sole purpose is to produce 
meat for humans.61 On the other hand, Heidegger once compared modern 
agriculture with the holocaust, because in both cases, living resources are treated 
as a standing reserve for beings that are considered superior.62

In discussions among Dutch scientists and politicians, in vitro meat allowed 
for radical critiques that are normally dismissed as irrational or utopian.63 
Driessen and Korthals correctly point out that we are already thinking in terms 
of efficiency and optimization in conventional agriculture, so perhaps in vitro 
meat offers an opportunity to return to more meaningful modes of agriculture.64 
In vitro meat technology has changed the nature of the debate over modern 
agriculture in ways that Heidegger himself may not have imagined.

This debate was alive and well in the boardroom of People for the Ethical 
Treatment of Animals (PETA), the well-known animal activist group. PETA 
has offered $1-million to whoever commercializes the first in vitro meat 
product, yet half of PETA’s board of directors see the proposal as conceding to 
the importance of meat as a culinary craving while PETA as a whole defends in 
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vitro meat as a pragmatic rather than morally pure strategy.65 But, while animal 
welfare is a key consideration, it is not the only driver behind this technology. 
At least one researcher indicated that he would not like to see the field 
dominated by the animal welfare issue, since environmental and public health 
issues are such important drivers for his research.66 This view has led some 
biotechnologists to organize the International Alliance of Environmentally 
Concerned Scientists in an effort to get funding for research to produce muscle 
tissue on an industrial scale.

New Socio-political Dynamics
In February 2010, animal activists, molecular biologists, politicians, and 
entrepreneurs in the Netherlands gathered to sign a petition for the government 
to invest more into in vitro meat research; interestingly, farmers were not 
present at the gathering.67 A year earlier, a meeting was set up by natural 
scientists, philosophers, and social scientists studying various aspects of in vitro 
meat. Attendees included the Chair of the Dutch Vegetarian Society along with 
researchers from the meat packing division of Unilever, representatives from 
the Dutch Ministry of Agriculture, and food designers. There has so far been 
a great deal of fascination with in vitro meat in the Netherlands; the Dutch 
government understands that consumer demand for cheap meat has driven 
more intensive farming, and after carefully studying the moral implications 
of in vitro meat, it has emerged as a funder of research on the technology.68 
The common first reaction was disgust, but it was later understood that the 
technology presents the advantage of avoiding the suffering of future farm 
animals.69 The initial ‘yuck-factor’ was imagined to eventually be overcome 
through a rational assessment of the moral situation and the character of 
conventional meat.70 This recognition of the subject-object divide inherent in 
today’s meat-eating culture is a direct outcome of the process of deliberating 
over a new technology. This demonstrates technology’s ability to alter the way 
we think about the world.

Practicality
An industrial production process to decrease the marginal costs of production 
has yet to be developed. But, according to Ray Kurzweil, with future 
technological advancements, the price of in vitro meat in grocery stores and 
supermarkets may decrease to price levels that middle-class consumers can 
afford.71 There is still a great deal of uncertainty over how far into the future 
these advancements will arrive. In 2008, the price of a 250 g piece of beef 
produced in a lab was about $1-million.72 More recently, in vitro hamburgers 
were produced for about $300,000 each. But, the In Vitro Meat Consortium 
has estimated that with improvements in current in vitro meat technology, 
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the cost could be reduced to €3500/tonne, which is about twice the cost 
of unsubsidized chicken.73 Conventional meat production, as previously 
discussed, uses more energy and nutrient inputs. Rising energy costs due to 
climate change mitigation and adaptation commitments, rising resource supply 
costs, and increasing energy demand will likely contribute to higher meat prices. 
When the negative externalities of conventional farming are monetized, in vitro 
meat becomes more competitive. In vitro meat production may be driven by 
efforts to reduce the energy intensity and environmental impact of farming.

It is not known how long it will take to commercialize in vitro meat. One 
estimate puts the amount of investment required for commercialization at 
$160 million.74 If this is accurate, in vitro meat has a long way to go before it is 
seen in supermarkets. There may be hope in the related tissue engineering field 
of organ growth. Thousands of researchers around the world are working on 
growing human organs in the lab and some of the same researchers working on 
organ printing are also working on in vitro meat.75 The process is very similar 
to the in vitro meat production process, but perhaps even more complicated. If 
working organs can be developed in a laboratory on a large-scale, then in vitro 
meat will likely follow.

Policy Implications and Recommendations
The environmental benefits of in vitro meat production are quantifiable 
and significant, while the potential negative implications are not clear. 
Governments could re-route funds used to subsidize the livestock industry 
into in vitro meat research. At the same time, policy makers could act to 
reduce meat consumption and production in order to meet climate change 
mitigation targets. There are certainly transformational implications to 
consider, but rural lifestyle change should not be seen as something to avoid. 
The FAO projects that the drive towards higher efficiencies will make livestock 
production increasingly knowledge-based and capital intensive; this means that 
small livestock producers will find it increasingly difficult to compete in the 
market.76 This will happen without the commercialization of in vitro meat. It is 
important to remember that current agricultural practices have been inherited 
not from a morally superior tradition, but from our current technological 
regime. In vitro meat technology therefore offers an opportunity for new and 
more potentially more meaningful agricultural practices. Besides non-livestock 
agricultural use, ventures such as solar or wind power, afforestation, biofuel 
crops, or nature reserves can bring new forms of economic development to 
rural areas while contributing to global climate mitigation goals. A renewable 
energy feed-in tariff for recently converted pasture land could potentially add 
value to agricultural land. Also, the United Nations Collaborative Programme 
on Reducing Emissions from Deforestation and Forest Degradation already 
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offers tradable carbon credits for afforestation and reforestation projects. If 
governments want to facilitate an orderly transition and help small-scale farmers 
find new livelihoods outside of livestock production, immediate or near-term 
plans are likely essential.

The trend towards greater efficiencies in the agricultural sector is taken to its 
logical conclusion with the introduction of in vitro meat. The technology has 
the particular advantages over other techniques such as CAFOs of ending 
cruelty towards farm animals and nearly eliminating the environmental impact 
of meat production. Not only is it the most energy efficient meat production 
process, it avoids the ethical issues associated with livestock production. 
Because of the known benefits and the limited possible risks associated with 
in vitro meat technology, governments interested in reducing GHG emissions 
and improving health should fund in vitro meat research to help companies 
reach levels of commercialization. At the same time, due to the great deal 
of uncertainty around how long it will take to commercialize in vitro meat 
products, decision-makers could take steps to discourage the consumption 
of meat and limit its production in order to alleviate pressures on the global 
climate system and improve individual health. To do this, government health 
departments could do more to promote vegetarian or vegan diets, eliminate 
subsidies to the meat industry, consider taxing meat products based on their 
environmental footprint, and provide support for small-scale farmers who 
would be affected by subsidy removal and taxation.

Conclusion
When David Guston was writing about the politicization of science,77 he 
could have easily been thinking of the generous government subsidies for the 
livestock sector. As the preceding analysis shows, these subsidies have a dubious 
public interest justification, while the benefits of a new regime around in vitro 
meat are clearer. I have shown how in vitro meat technology could reduce 
global greenhouse gas emissions and potentially have a positive impact on 
our quality of life. The potential benefits to society therefore provide a strong 
justification for assigning funding for in vitro meat research. In vitro meat is 
an extremely practical solution to the seemingly unresolvable problem of the 
huge environmental footprint of the livestock industry. While a worldwide 
vegetarian society would be a more technologically straightforward solution, 
because of structural, social, and psychological barriers, this outcome is 
unlikely. Nevertheless, because of the great deal of uncertainty surrounding 
the feasibility of in vitro meat and its ability to accurately mimic real meat, 
policy-makers should pursue other goals that are in the public benefit in 
concert. Efforts should be made to reduce the consumption of meat through 
environmental and public health policy. These precautionary measures are 
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important because technological advancement in the sector remains uncertain. 
If in fact in vitro meat does reach commercialization, a transformational shift 
is highly likely. In vitro meat is an example of technology forcing policy makers 
to react to it, instead of technology reacting to government policies. If decision-
makers are adequately prepared for its arrival, in vitro meat has the potential 
to improve our quality of life, our environment, and our moral standing as 
cohabitants on Earth.
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The Nuclear Mirage:
Why a Third Nuclear Renaissance is Not Taking Place

By: Mark Bolotenko

The past decade has been rife with rumblings of a third nuclear renaissance; 
volatile oil prices, growing energy demand, and fears of global warming 
underlie the recent push for increased nuclear energy development. Proponents 
have been mouthing the mantra that ‘nuclear power alone may not get us there, 
but we will not get there without it.’1 Indeed, it offers the distinct advantage 
of generating vast amounts of baseload electricity – exactly the type needed by 
states like China and India to successfully metamorphose into industrialized 
nations. However, the construction, operation and decommissioning of nuclear 
facilities is hampered by significant financial barriers, questions of operational 
safety, costs of fuel procurement and storage, environmental concerns, and 
threats of arms proliferation. Needless to say, challenges abound regarding the 
full life-cycle of nuclear energy. Taking an exploratory approach, this paper will 
address the breadth of challenges associated with nuclear energy production, 
and will analyze various policy mechanisms which have been employed in an 
effort to mitigate them. In doing so, it will strive to answer a complex and 
critical question: how does nuclear fit into our global energy future? Prior to 
answering this question, we must turn to the past to understand how we have 
arrived at the current nuclear playing field.

Extensive research on the physical and chemical properties of the atom 
throughout the 1930’s led to the harnessing of nuclear power a decade later, 
culminating in the bombings of Hiroshima and Nagasaki. These two events 
showed the world the true energy potential of atomic reactions. Post-WWII 
research saw a shift in focus, as scientists began looking for ways of harnessing 
nuclear energy for the production of electricity. The 1950’s saw the first wave 
of civilian nuclear development, which hinged on the promise of a clean and 
abundant fuel source, then-considered too cheap to meter. In short order, this 
dream ended in the conviction that nuclear was simply too dangerous to pursue.2

As the first nuclear wave expended itself, the 1970’s oil crisis and subsequent 
energy security concerns among OECD states generated a powerful new current. 
Coupled with the Cold War arms race, conditions favourable for further nuclear 
development manifested themselves in states like the US, the USSR, France, 
Belgium, Sweden and Japan. This second wave of civil nuclear expansion was 
drowned out by nuclear accidents – Three Mile Island and Chernobyl – as well 
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as by unresolved challenges of radioactive waste management, non-delivery of 
next generation technologies (breeders, fusion and so on) and the proliferation 
of nuclear know-how and weaponry.3 Today, it is surmised that rising energy 
demand and climate change concerns have pushed the world to the frontier of 
a third wave of nuclear development.

According to the International Energy Agency’s recently published 2012 World 
Energy Outlook, our energy future will be characterized by two distinct themes: 
rising global energy demand as a result of rapid industrialization of developing 
nations and rising emissions from fossil fuel production exacerbating issues of 
anthropogenic global warming.4 These two phenomena are intrinsically linked, 
as nations like China and India rely heavily on coal – a significant source of 
greenhouse gas (GHG) emissions – to meet their soaring electricity needs. The 
IEA states that global electricity demand is expected to rise over 70% by 2035 
to over 36,000 TWh, with over half of this growth occurring in China and 
India where coal remains the backbone of generation.5

Coupled with this challenge is the looming threat of runaway global warming 
as a result of increased GHG emissions. Climate experts predict a tipping point 
of 440 parts per million (ppm) of atmospheric CO2, beyond which the planet 
becomes locked into a 2ºC surface temperature rise widely held to be the point 
of no return.6 Given that the current level of atmospheric CO2 hovers around 
380 ppm and is increasing by about 2 ppm annually, the challenge of avoiding 
the 440 ppm ceiling is mounting rapidly. In light of this reality, proponents of 
nuclear energy are quick to point out its ability to effectively generate baseload 
electricity, and thus capable of displacing the use of coal and subsequent release 
of GHG emissions. Indeed, the elemental properties of nuclear fuel – uranium, 
plutonium, and still in its infancy, thorium – dictate a high energy density. 
Furthermore, a nuclear reaction is akin to a runaway process – once ‘turned on,’ 
nuclear facilities can continue generating vast amounts of electricity for long 
periods of time so long as they are kept fuelled with fissile material. At present the 
IEA estimates that roughly 22% of electricity in OECD states is generated via 
nuclear process; obviously in developing countries, the total is significantly less.7

Notwithstanding their energy-generating potential, the development of nuclear 
facilities is almost always undermined by financial setbacks. According to 
Kessides, the costs of nuclear power are comprised of four major components: 
capital and construction costs – incurred during the planning, preparation and 
construction of new nuclear power stations; operations and maintenance costs – 
relating to the management and upkeep of power stations; fuel costs – reflecting 
the costs associated with mining, enriching and burning nuclear fuel; and 
back-end costs – addressing the decommissioning of plants at the end of their 
operating life and the long-term management and disposal of radioactive waste.8
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Due to the complexity of planning and building a nuclear facility, problems 
often arise, compound, and cause otherwise insignificant issues to magnify 
into long delays and costly overruns. For instance, stringent safety measures 
mean that even the simplest of changes in design – widening a doorway 
or moving a pipe over several inches – requires a new set of plans, which 
themselves need approval from various levels of authority. As a result, capital 
and construction costs skyrocket; these represent the most expensive financial 
stage of development, accounting for roughly two-thirds of total costs.9 To 
make matters worse, planners often underestimate the length of delays, failing 
to consider factors like currency exchange, inflation, and public approval, thus 
handicapping themselves by setting contingencies too low.10 Similarly, supply 
chain gaps cause substantial delays – at present there is only one company in 
the world capable of manufacturing large reactor vessels.11

Although standard practice within the industry allows for a 60-72 month 
construction period, the historical record of actual construction times tell us 
that this estimate is conservative.12 The average build time for the 376 nuclear 
plants erected between 1976 and 2007, measured from the first pour of concrete 
to the first grid connection, was upwards of 90 months.13 Even worse, between 
1996 and 2000, 23 reactors were built with an average construction time of 
146 months!14 The Watts Bar-2 facility in the United States perfectly illustrates 
the financial cost of construction delays. Shovels broke ground at the site on 
May 1, 1972; the project was frozen in 1985; and by 2007, it had surpassed 
Iran’s Bushehr plant for first place in terms of longest construction time in the 
industry.15 The result was a $2.5 billion price tag before the plant even came 
online (in 2012) and started generating a penny of revenue.

Similarly, Finland’s Olkiluoto 3, intended to be the showpiece of the supposed 
nuclear renaissance, has become the prime example of the inherent financial 
challenges associated with a nuclear build. Just months after the first concrete was 
poured in 2005, problems emerged regarding the porosity of the concrete, welds 
in the pressure vessel, and detailed engineering designs.16 By 2006 the project 
had caused a €300 million fall in Areva’s first-half operating performance.17 Over 
the years the price tag kept rising from €1.5 billion in 2007 to €3 billion in 
2009, with the latest estimates projecting a total cost of €6 billion and delays 
keeping the plant offline until at least 2014.18 What was touted as a modular 
design that would reduce construction time and costs has quickly become a 
much-cited case study of fiscal challenges in the nuclear industry.19

Conversely, operations and maintenance costs represent one of the few 
favourable financial aspects of nuclear. Due to their long operational life, 
facilities can over time balance their budget and eventually become a cheap 
supply of electricity. Although facilities differ in design, the majority of today’s 
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nuclear fleet is made up of light-water reactors, which once built and paid 
off, “could produce electricity at a rate of 2.5 cents per kilowatt hour (kWh) 
to 7 cents per kWh, making them cheaper than almost any other source of 
electricity on the market.”20 Furthermore, years of research into operational 
efficiency have culminated in a twofold increase in facilities’ capacity factor, 
jumping from 40% in the 1990’s to roughly 90% today.21 In other words, they 
are now capable of reaching over twice the level of peak energy output that they 
were able to achieve just two decades ago.

However, the operations and maintenance component comes with its own 
set of drawbacks – the bulk of today’s nuclear fleet was built in the 1960’s, 
70’s and 80’s,22 meaning that reactors are nearing the end of their lifetime 
and staff are approaching retirement. The result is a high application rate for 
facility upgrades to extend reactor lifespans, and a high turnover rate among 
operations staff. Upgrading nuclear facilities and training nuclear physicists, 
engineers, technicians and other highly-skilled workers comes with a colossal 
price that is just beginning to materialize and be factored into the operations 
and maintenance costs of nuclear stations.

To further muddy the waters, the full life-cycle fuel costs of nuclear power 
are even less clear. By and large, today’s reactors are fuelled with uranium, 
which is found in abundance in the Earth’s crust at an average concentration 
of roughly 2-3 ppm – enough fuel to meet the world’s electricity needs for 
several centuries.23 However, this is an oversimplification. In reality, uranium 
is found in densely-concentrated pockets of the lithosphere, predominantly 
throughout parts of Canada, Australia, Russia and Nigeria, meaning that as 
with oil, it is not accessible to everyone, sensitive to market factors and can 
fluctuate markedly in price.

Although its market price is well-documented – in 2011, uranium sold for 
$130 per kg24 – the costs of mining, conversion, enrichment, and fabrication 
of uranium are difficult to quantify; environmental externalities do not come 
with a fixed price tag. Thus the need for Life Cycle Assessments – frameworks 
that consider and calculate the full spectrum of associated invisible costs. These 
presently demonstrate that environmental impacts are significant at every stage 
of the nuclear fuel chain. Unfortunately, due to the international breadth of 
nuclear fuel production – mining may occur in one country, refining in another, 
burning in a third, and storage in a fourth.25 – and because environmental and 
safety laws vary from country to country, it is very difficult to enforce consistent 
regulatory policies.

In light of our fossil fuel dependence, nuclear power is often prescribed as an 
emissions-free energy source. However, this is simply inaccurate. The construction 
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of necessary infrastructure is an energy- and emissions-intensive process. 
According to Varrall, to make any significant impact in reducing our carbon 
footprint from fossil fuel consumption over the next century, over 5,000 new 
reactors would need to be brought online.26 This scale of nuclear development 
would have a doubly-negative effect on the environment: first, it would cause an 
exponential rise in industry demand for cement, aluminum, and other energy-
dense building materials; and second, it would require a subsequently significant 
increase in uranium mining. Thus, for some analysts, the environmental 
externalities of nuclear energy make it one of the least desirable alternatives for 
climate change mitigation.27 Lastly, it should be noted that the regular operation 
of nuclear facilities emits significant amounts of thermal pollution, which 
contributes directly to global warming by increasing the temperature of water 
bodies and localized microclimates around each facility.28

Yet the very nature of the nuclear process permits power stations to operate at 
a virtually carbon-neutral level, which presents both benefits and drawbacks 
to the environment. On one hand, they generate minimal amounts of air 
pollutants when compared to fossil fuel stations, which are heavy emitters of 
carbon dioxide (CO2), nitrous oxide (NOx), sulfur dioxide (SO2) and other 
that quickly dissipate into the atmosphere and are ingested by humans and 
animals alike. Given current technology, these emissions are impossible to 
prevent, and once released cannot be feasibly sequestered. On the other hand, 
the back-end costs of the nuclear process include the decommissioning of 
highly-radioactive equipment and the disposal of some of the most long-lived 
and life-endangering wastes ever known. According to Sovacool,

because nothing is burned or oxidized during the fission process, nuclear plants 
convert almost all their fuel to waste with little reduction in mass. About 
10,000 tons of spent nuclear fuel is discharged every year from nuclear power 
plants. Only 15% of this is reprocessed, and a single nuclear plant will usually 
produce 30 tons of high-level waste each year, waste that can be radioactive for 
as long as 250,000 years.29

Compounding this problem is the fact that we do not yet have any facilities to 
permanently store radioactive waste. For years European nuclear states encased 
spent fuel and simply dumped it into the North Atlantic. Fortunately, this 
practice was halted in the 1980’s amid objections from ENGO’s like Greenpeace, 
and by international protests and concerns from the scientific community that 
saline water could eventually degrade the protective encasement,30 releasing 
radioactive material into the ocean where it would circulate along far-reaching 
currents. Recently, many governments have begun investigating potential 
sites to be used as permanent repositories, and although some communities 
have expressed interest in housing the waste, opposition from citizenry runs 
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strong.31 Case in point: the Yucca Mountain repository project in Nevada, 
nearing completion after two decades of construction and millions of dollars 
of investment, was abruptly terminated by the Obama administration in 2009, 
due to widespread resistance at the community and government levels.32 The 
result: 70,000 tons of homeless radioactive waste in the United States.

Understandably, concerns regarding nuclear waste management and plant 
decommissioning have saturated public discourse and, subsequently, become 
the object of debate in policy circles everywhere. Unfortunately, other 
environmental and health concerns associated with nuclear power have yet to 
find their way onto the agenda of policymakers. According to Mez, nuclear 
plants may contribute to climate change by emitting radioactive isotopes 
such as tritium, carbon-14, and krypton-85, which are produced through 
nuclear fission and released on a massive scale during fuel reprocessing.33 
In particular, the noble gas krypton-85 ionizes the air more than any other 
radioactive substance, and its concentrations in the atmosphere have soared 
to unprecedented levels in the last several years as a direct result of nuclear 
fission.34 Given this reality, a krypton-specific greenhouse effect may be taking 
place,35 yet it has received virtually no attention from administrators of climate 
policy, nor any mention by the nuclear industry.

Despite these environmental and economic costs, talks of fully embracing 
nuclear energy persist. Yet, an air of distrust permeates the conversation – the 
recent nuclear meltdown at Fukushima and the not-too-distant memory of 
Chernobyl provide stark reminders of what can go wrong when nuclear power 
is mismanaged. In the event of nuclear catastrophe, radioactive fallout assuredly 
leads to extensive and detrimental health effects. To this day, the incidences 
of both carcinogenic and non-carcinogenic diseases in contaminated regions 
around Chernobyl are far outside the normal range,36 resulting in high costs to 
Ukraine’s healthcare system.

Ecologically the consequences of radioactive fallout may be difficult to quantify, 
but they are seldom negligible. In the weeks following Fukushima, officials 
reported radioactive elements in seawater and rain across northeastern Japan, 
as well as in spinach and milk from local industry.37 Even worse, ocean currents 
are believed to have circulated contaminants around the entire Pacific, with 
radiation detected in cow’s milk as far away as California. Most disturbingly, 
the nature of radioactive fallout is such that detrimental health effects to 
humans and animals alike do not always manifest themselves until sometime 
in the future. Repercussions to governance, though, are often immediate – after 
originally declaring plans (in 2008) to increase nuclear-generated electricity from 
24% to upwards of 50% by 2030, Japan’s government vowed to reduce future 
dependence on nuclear, scrapping plans to build as many as 14 new reactors.38 
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Suddenly, and largely overlooked since the oil crisis of the 1970’s, energy security 
had once again found its way onto the agenda of Japanese policymakers.

To make up for this lost energy production, Japan has had to rely on increased 
imports of coal, petroleum and natural gas, competing directly with Chinese and 
Indian demand. Given the price volatility of fossil fuels on the global market, the 
country’s economy has become vulnerable – it has been estimated that if nuclear-
based power generation drops 20% below pre-Fukushima levels, Japan’s national 
GDP will decrease by 1%, as the ensuing electricity deficit will severely hamper 
industrial production.39 Thus, Japan’s policymakers find themselves staring down 
a precarious path to energy security: on the one hand they can generate a steady 
supply of electricity by revving up their domestic nuclear industry, but on the 
other hand they must tailor energy policy to fall in line with public opinion, 
which is manifestly anti-nuclear in the aftermath of Fukushima.40

Not surprisingly, past meltdowns have led to sweeping policy reforms within 
the nuclear industry. For instance, Chernobyl triggered the greatest-ever 
overhaul of international nuclear policy, leading to the establishment of both 
the International Atomic Energy Agency and the World Association of Nuclear 
Operators – multilateral organizations with the purpose of achieving the 
highest possible levels of nuclear safety and cooperation among operators.41,42 
Meanwhile, Fukushima, being the most fatal of a string of nuclear accidents 
in Japan since 1990, exposed a lack of regulatory oversight and preparedness 
among various levels of government, leading to the restructuring of nuclear 
regulatory frameworks in Japan and abroad.43 This expanded safety culture has 
resulted in regulatory ratcheting in the nuclear industry – the tightening of 
regulation, and the inspection and documentation of safety-related materials, 
equipment, and installation.44

Although history suggests a need for more stringent regulation – Three 
Mile Island, Chernobyl and Fukushima could have all been prevented with 
appropriate, proactive policy – this would subsequently increase costs in an 
overruns-plagued industry. Expanding requirements for comprehensive safety 
equipment, strict quality controls, rigid inspection procedures, health and 
environmental impact assessments, and any other manner of safety measures 
contributes to cost escalation. Furthermore, the complexity and project-
specific requirements of nuclear facilities has inhibited standardization across 
an industry that demands a one-of-a-kind approach.45

Notwithstanding new and improved safety measures, there is no guarantee 
that a future catastrophe can be avoided; the consequences of mistakes, 
miscalculations or unforeseen eventualities remain costly and potentially 
lethal.46 Since the first documented nuclear accident at Chalk River, Ontario, 
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in 1952,47 57 of 99 accidents have occurred post-Chernobyl, during or after 
widespread regulatory reforms took place.48 Historically the nuclear industry 
has been concerned with improving the safety and performance of reactors; 
nevertheless, it has been responsible for 19 disasters causing multiple fatalities 
and/or more than $100 million in property damage.49

History also tells us that not all nuclear calamities are accidental. An equally 
challenging task for policymakers worldwide is the threat of proliferation of 
nuclear fuel, weaponry and know-how. Beginning in 1946, with the memories 
of Hiroshima and Nagasaki fresh in the public consciousness, the UN General 
Assembly established a Commission to make proposals for, inter alia, “the 
elimination from national armaments of atomic weapons and all other major 
weapons adaptable to mass destruction.”50 Increased nuclear testing and mass 
production of warheads throughout the Cold War era brought about a number 
of multilateral treaties – the Treaty on the Non-Proliferation of Nuclear 
Weapons, the Partial Test-Ban Treaty, and the Comprehensive Nuclear-Test-
Ban Treaty – aimed at preventing nuclear proliferation and testing, while 
promoting progress in nuclear disarmament.51

Although progress has been made – today, there are 22,000 nuclear warheads 
in the world, or roughly one-third of the1986-total52 – threats remain. In the 
last decade, North Korea tested two nuclear weapons, Iran was placed under 
UN Security Council sanctions for refusing to halt its uranium enrichment 
program, and several other nations were believed to have been pursuing nuclear 
weapons under the guise of civilian programs.53 The connection between civilian 
nuclear operations and arms proliferation is not clear-cut,54 but from a technical 
perspective, it suffices to say that “atoms for peace and atoms for war are Siamese 
twins.”55 In other words, so long as nuclear programs of any kind persist, civilian 
or otherwise, the threat from nuclear weaponry will not subside.

Traditionally that threat had loomed in the shadows of the world’s great 
superpowers jockeying for global dominance. However, with the recognized 
nuclear states – France, Russia, China, the US, and the UK – being signatories 
to the UN’s Non-Proliferation Treaty, the threat has shifted to rogue states, 
such as North Korea, Iran and Syria, which are believed to be, or recently have 
been, pursuing nuclear warheads. The events of 9/11 further shifted concern 
towards terrorist groups, who may desire to acquire and detonate a nuclear 
device in a populous region. Doyle describes the nuclear terrorist threat, which 
has shifted priorities within the international arena, as follows:

...public diffusion of knowledge...means that the only real obstacle 
to a terrorist nuclear weapon capability is the acquisition of a stolen 
nuclear weapon or the weapons-usable nuclear materials necessary to 
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build one. Perfect security for these items can never be achieved...
[and] the continued maintenance of large, geographically dispersed 
stockpiles of nuclear weapons and materials and the continued 
proliferation of such items to a growing number of countries...raises 
the chances [of ] a terrorist nuclear attack.56

The “security dilemma,” described by Booth and Wheeler as the inability of 
states to anticipate the motives of rivals in relation to the use of weapons, 

facilitates an environment of general distrust in the political arena.57 As the 
US maintains a substantial nuclear weapons bank, notwithstanding various 
international agreements to slash its arsenal, this undercurrent of political 
distrust provides justification for Russia to maintain its own sizeable nuclear 
force. Unfortunately, Russian rockets are far less secure and provide easier 
targets for terrorist organizations.58 Lastly, it should be noted that as nations like 
the US and Russia continue to embrace nuclear capabilities as a key component 
of their national defense strategy, a trend is set for other states to follow, thus 
impeding progress in the effort to downsize the global stockpile.

This inherent danger of arms proliferation presents yet another significant 
concern in a substantive list of drawbacks regarding nuclear energy. To 
summarize:

advantages [of baseload potential and low GHG emissions] are 
offset by long construction lead times and the risk of cost overruns, 
high future production costs for new plants, the ever present risk of 
severe accidents, dependence on volatile and consolidated sources 
of uranium, a deteriorating energy payback ratio for the nuclear 
fuel cycle, hazardous and extremely long-lived waste, large water 
requirements, and a larger carbon footprint than energy efficiency 
and renewable resources.59

Proponents of nuclear energy may have difficulty effectively addressing any 
number of these liabilities. Disconcerting examples are abound: Olkiluoto 3 
demonstrates that the propensity for cost overruns within the industry is in fact 
on the rise; Fukushima expostulates that safety mechanisms – policy-based, 
regulatory, technological or otherwise – are greatly limited in their ability to 
prevent nuclear disaster; and, the politicking over and eventual termination 
of the Yucca Valley Mountain Repository elucidates how we have yet to reach 
a consensus on the critical question of where to store spent nuclear fuel. 
Even a multilateral enrichment program, oft-cited as the answer to nuclear 
proliferation, may be an unrealistic proposition – the level of trust among 
nuclear states necessary to establish and govern an international fuel bank is 
simply non-existent today.
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Although proponents have suggested that a third nuclear renaissance has 
already begun, these claims seem premature in light of widespread societal 
resistance towards nuclear energy. The aforementioned problems that had led to 
nuclear power’s rejection in previous decades have been exacerbated by events 
like Fukushima.60 In the US, distrust of nuclear authorities and government 
officials has led to strong opposition against proposed new facilities, while in 
the EU, problems of waste disposal and terrorism are particularly worrisome 
to its citizens.61 Even in China, where there is an ambitious nuclear expansion 
strategy, nuclear power has remained but a small player in the national energy 
mix – the $10 billion invested into nuclear in 2010 was dwarfed by the $54.5 
billion assigned to renewable energy.62

On this note it should be mentioned that, contrary to popular belief, nations 
like China and India are in the process of leapfrogging directly from a 
nineteenth-century industrial base to one of the twenty-first century.63 It is 
true that they are aggressively pursuing expansion of multiple energy streams, 
including nuclear, but this may very well be a developmental step on their way 
to low-carbon economies. Turner substantiates this proposition in The Leap:

Here are Asia’s two largest economies, rapidly expanding, 
industrializing faster than any other places in history...There is little 
doubt that China and India will continue to be ecological nightmares 
for the next ten years, likely even longer. All the frantic cleantech 
activity at the periphery, however, hints that they may be positioning 
themselves for a leapfrog of unprecedented scale.64

Should this be the case, their rapidly-expanding electricity grids, laid down for 
the first time in many rural corners, will be designed accordingly – decentralized, 
efficient, and suited for electricity derived from non-nuclear (and non-fossil fuel) 
sources. Similarly, given the age and condition of electrical grids in developed 
nations, they too find themselves at a crossroads: in one direction, continued 
investment into a centralized grid tailored to large generating stations; in the 
other, a focus on distributed generation.

Our energy history has been characterized by inefficiency; today, we are guilty 
of poking holes in the Earth’s surface, combusting its elemental components, 
and polluting its air and waterways. With energy demand set to rise, attaining 
a clean, sustainable infrastructure remains the holy grail of energy security. 
Proponents of nuclear argue that, given the extent of our energy demand, 
nuclear needs be a critical component of that system. Others contend that, 
given the economic, environmental, safety, and security arrangements working 
against it, nuclear simply has no part in a sustainable energy future. It can be 
further argued that, since extensive infrastructure is already in place, we should 
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continue utilizing nuclear energy to its fullest potential. This is suggestive of 
the idea that the global energy industry continues operating under a business-
as-usual framework at a time when there is clear evidence that this framework 
is inefficient, costly and detrimental to the health of our biosphere. Regarding 
this proposition, we must remember that humanity did not leave the Stone-Age 
because we ran out of stone.

This leads us to a final, critical question: if not nuclear, then what else? A 
proposition: energy efficiency, having gained wider acceptance than nuclear 
as an imperative foundational pillar of our energy future, needs be pursued 
immediately, aggressively, and comprehensively. Whereas nuclear energy may 
conflict with concepts of sustainable development – described by the Bruntland 
Commission in Our Common Future as development that meets the needs of 
the present without compromising the ability of future generations to meet 
their own needs;65 and flouts the precautionary principle – described by the 
Canadian Environmental Law Association as denoting a duty to prevent harm, 
when it is within our power to do so, even when all the evidence is not in66 – 
efficiency does not. To borrow Verbruggen’s metaphor, our biosphere is a life-
support system in crisis, which has over-indulged in commercial energy sources 
and is in need of basic prescriptions. Whereas nuclear power expansion would 
continue supplying overdoses, energy efficiency (along with renewables) would 
present a remedy of diet and exercise for past and present obesity,67 and point 
the way to a future safer for all life on Earth.
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Environmental Liability or Economic Necessity:
Shifting Problem Definitions in the Alberta Oil Sands Debate

By: Darrell Harvey

In less than a decade there has been a significant shift in the policy debate 
surrounding the development of the extensive oil deposits in northern Alberta. 
Known for decades as the “tar sands” (and more recently re-branded by the oil 
and gas industry as “oil sands”), these deposits of bitumen-laden earth represent 
upwards of 170 billion barrels of proven oil reserves and billions of dollars of 
potential private and public revenue.1 At the same time, the oil sands have been 
heavily criticized by environmentalists and climate change activists as one of 
the most energy- and carbon-intensive forms of fossil fuel extraction. To them, 
the oil sands represent an unfolding environmental disaster.2

Until recently, the oil sands were primarily of regional economic importance, 
and faced earnest, but contained, environmental opposition. However, a shift 
in policy direction at the federal level has elevated the oil sands to a centrepiece 
of the Canadian economy, and tilted the policy field heavily in favour of greater 
development. Negative images of the scarred landscapes of vast oil sands 
excavation and dead birds floating in toxic tailings ponds have been crowded 
out by hopeful images of happy workers in hard hats, new hospitals built with 
oil sands royalties, and pipelines stretching across the Canadian landscape.3 
At a policy level, the environmental problems associated with exploiting the 
oil sands have been overshadowed by the problems of not exploiting them 
quickly or comprehensively enough – in the form of limited pipeline capacity 
and a growing price gap between world oil markets and the price received by 
landlocked oil sands producers.4

This research paper examines how the policy debate over oil sands development 
has moved from one framed by its environmental implications to one increasingly 
dominated by notions of economic necessity. It explores this shift through the 
lens of problem definition and emerging approaches to issue framing. Using 
primary source materials from major media outlets, government, industry, and 
environmental organizations, the paper analyzes the tools of problem definition 
that the federal government and industry proponents have used to re-frame the 
oil sands issue as a predominantly economic one.

Management of the oil sands story has been characterized by three broad, 
interconnected approaches: 1) shifting the focus of federal environmental 
policy away from climate change and toward other more easily-defined and 
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proximal environmental and health issues; 2) cultivating positive images of 
the oil sands as environmentally responsible and economically integral to the 
country’s prosperity; and 3) undermining opposition to oil sands development. 
The paper will consider how each tactic has succeeded (or failed) at influencing 
the definition of the policy problem, and ultimately to what degree they have 
collectively shifted the policy debate.

Evolution of the oil sands debate
Although exploration of Alberta’s oil sands dates back to before the Second 
World War, commercial development did not begin in earnest until 1967 when 
Suncor (then called the Great Canadian Oil Sands Company) began the first 
open pit mines over the Athabasca deposit. Throughout the next two decades, 
investing in the oil sands was considered risky business, as the industry faced 
technical challenges, weak demand, and low oil prices. However, favourable tax 
and royalty regimes and advances in technology that reduced extraction costs 
began to spur growth in the industry by the mid-1990s.5

Between 1995 and 2004, oil sands production more than doubled to 
approximately 1.1 million barrels per day.6 Fuelled by high demand for 
transportation fuels and skyrocketing crude oil prices, Alberta’s petro-primed 
economy surged, leading the country in GDP growth throughout the early part 
of the new century, filling the province’s treasury with healthy surpluses, and 
wiping out the provincial debt.7

However, this same growth also began to draw attention to the environmental 
impacts of oil sands development – both on local ecosystems and as a contributor 
to anthropogenic climate change. With Canada’s signing of the 1997 Kyoto 
Protocol, politicians and policymakers were grappling with the challenges of 
meeting the country’s targets for greenhouse gas reductions. As provinces such 
as Quebec, British Columbia, and Ontario began to take action to reduce their 
carbon emissions, politicians and environmentalists alike began to point fingers 
at the oil industry in northern Alberta.8

With massive tailings ponds, belching smokestacks, and vast moonscapes of 
excavated land, pictures of the oil sands made for shocking images of ecological 
destruction.9 As giant trucks hauled away load after load of blackened earth, 
international environmental organizations began calling for bans of oil sands 
imports to Europe and the United States.10 These images turned the oil sands 
“industry into a global symbol of environmental destruction.”11

With opponents labelling “tar sands” crude as “dirty oil”, the industry’s climate-
associated impacts were framed not simply as a problem of consuming the 
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end product, but of the very extraction and processing of the oil itself. The oil 
sands were the problem. With the industry’s reputation so low, environmental 
advocates were talking not simply about how to clean up the oil sands, but 
about how to slow or stop development altogether.12

However, these attitudes began to change in the wake of the 2008 financial 
crisis, and a new definition of the oil sands “problem” began to take shape. With 
fears of a deep recession, governments and citizens became more concerned 
with creating jobs. For a resource-rich country such as Canada, using the 
opportunity presented by the recession to expand the oil sands became an 
attractive premise.13 The recession was what Kingdon refers to as a “focusing 
event”; it served two purposes in re-defining the oil sands debate.14 It drew 
attention away from concern over other issues (including climate change) and 
focused it instead on the economic necessity of the oil sands. However, the 
recession was only one component of a broader re-framing of the oil sands 
debate that was occurring before – and continued after – the 2008 financial 
crisis. These efforts by government and industry – to shift the policy focus 
away from climate change, re-brand the industry, and undermine opposition – 
served to diminish the oil sands as an environmental issue and instead push its 
development to the top of the national economic agenda.

Shifting the focus
Problems are commonly defined in policy analysis as “substantial discrepancies 
between what is and what should be.”15 However, whether citizens are aware of 
“what is,” or can agree on “what should be” depends greatly on “agenda setting” 
-- the process of “determining what issues to address and in what priority.”16 
The oil sands debate represents a vivid example of contested visions of “what 
is” and “what should be.” From a climate change perspective, the oils sands are 
considered one of the most carbon-intensive forms of fossil fuel extraction and 
a significant emitter of greenhouse gases – something sustainability advocates 
argue we should be turning away from in favour of new forms of low-carbon 
and renewable energy.17 From an economic perspective, however, the oil sands 
are an underdeveloped resource – a source of unrealized profit that proponents 
argue should be exploited.18

These competing visions have shifted on and off the policy agenda over the past 
decade. Though global climate change has become the definitive environmental 
challenge of our time, political interest in the issue has waxed and waned. 
Public opinion polling shows that Canadians’ belief in anthropogenic climate 
change, for example, peaked around the middle of the last decade.19The debut 
of Al Gore’s 2006 documentary, An Inconvenient Truth, followed by the release 
of the Fourth Assessment Report of the United Nations’ Intergovernmental 
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Panel on Climate Change in 2007, triggered a flurry of media attention. In 
Canada, the issue began to climb up public opinion surveys, with respondents 
calling for government action.20 With growing interest in tackling climate 
change, the federal Liberal Party ran unsuccessfully on an election platform to 
implement a carbon tax.21

However, increased public attention to the issue did little to trigger action at the 
federal level by the ruling minority Conservative government. Since its election 
in 2006, the government had been shifting the focus of federal environmental 
policy away from the climate change file by reducing expectations for action and 
stating bluntly that the country would not meet its emissions reduction targets 
under the Kyoto Protocol.22 This approach to re-setting the environmental 
agenda took several forms. These included reducing the profile of climate 
change as an environmental problem, undermining proposed solutions at 
the national and international level, and instead drawing attention to other 
domestic environmental issues.

The government’s approach to reducing the profile of climate change exploited 
several factors that Rochefort and Cobb describe in their model of problem 
definition.23 For example, despite mounting scientific evidence, opinion polls 
in both Canada and the United States reflect persistent (though variable) 
uncertainty among respondents about the causes of climate change and its 
severity.24 As an environmental issue, climate change also lacks what DiFrancesco 
& Young describe as “a central unifying visual trope” that allows the media 
“more choice of imagery, but ultimately less focus, in their representation of 
the issue.”25 This makes it easier for politicians and policymakers to ignore 
or attack calls for action because the incidence and proximity of the problem 
– as well as what can conceivably be done about it – is uncertain.26 While 
in opposition, for example, the Conservatives attacked efforts to deal with 
climate change through the Kyoto Protocol, calling it a “socialist scheme” 
and appealing to fears of another National Energy Program.27 Although the 
government acknowledged climate change as a scientific fact once elected, its 
subsequent rhetoric downplayed both its urgency and Canada’s ability to have 
any meaningful impact on the problem.28

The government scaled back or cancelled most federal climate change programs, 
from highly visible education efforts such as the One Tonne Challenge to 
science and monitoring efforts.29 Virtually all mention of climate change and 
the Kyoto Protocol were erased from government communications, going so 
far as to eliminate reference to the issue from all government websites.30 At 
both the domestic and international level, Canada began to portray the Kyoto 
Protocol as ineffective and unaffordable, casting doubt on its value as a policy 
solution given its exclusion of major carbon emitters such as the United States 
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and China.31 Instead, the government promised to align its climate targets with 
its American counterpart, effectively abdicating its responsibility for climate 
policy.32 By placing the problem in an extra-territorial jurisdiction, the federal 
government’s actions served to remove the issue from the domestic policy 
agenda.

In its place, the government focused its environmental policy goals on other 
more easily-defined environmental and health issues. These appealed to what 
voters may perceive as more immediate problems such as air quality, chemical 
contaminants, and consumer safety. The government described these priorities 
as designed to protect “those most vulnerable to health threats from the 
environment — our children and seniors,” appealing to positive associations 
with what Rochefort and Cobb describe as “deserving” problem populations.33

The government took action to shift the policy conversation almost immediately 
with the 2006 introduction of the Clean Air Act, which focused on combating 
air pollutants associated with smog. Though it also included amendments 
to existing environmental legislation that would permit the regulation of 
greenhouse gases, its emphasis on air quality drew attention away from the 
abstract problem of climate change toward the more tangible effects of air 
pollution.34 Environmentalists complained that the legislation was “designed 
to confuse” the two problems, accusing the government of aiming to “distract 
Canadians from their growing concerns about our climate.”35

At the same time, the government also changed the yardstick by which progress 
on climate change would be measured, setting new less ambitious carbon 
reduction targets that lowered expectations of government and industry.36 
This enraged members of the climate policy community, who decried the 
government’s betrayal of Canada’s Kyoto commitments. However, lacking 
sufficient further “focussing events,” media coverage eventually waned and 
pro-Kyoto messages had difficulty sticking on a policy file tightly managed by 
government communications strategists.

Focusing on air quality as a policy priority re-defined the indicators of what 
constituted both environmental problems and progress in the public eye. 
This also altered the direction of environmental data-gathering efforts, which 
over the past six years have seen the closure of climate monitoring facilities 
in the north and cuts to Environment Canada’s climate-related programs.37 
Combined with strict internal government policies on the sharing of research 
by federal scientists, the rhetorical result has been an attempt to control and – 
critics argue – suppress the climate change story.38 These actions have helped to 
crowd out climate change from the political agenda.
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What effect did this shift in the focus of federal environmental policy have on 
re-defining the oil sands debate? In many ways it served to rhetorically clear the 
policy field. By focusing on other environmental policy areas, the government 
shifted attention away from the key environmental problem most dangerous 
to the economic interests of the oil sands. While the introduction of the Clean 
Air Act and the repudiation of Kyoto drew heavy fire from environmentalists 
and opposition parties, media attention was short-lived. Importantly, most 
of the public anger was directed at Ottawa instead of at the oil sands itself. 
Industry kept relatively quiet, as Ottawa fought the political battles both 
domestically and abroad. However, while attention to climate change declined 
in Canada as other domestic political and economic clouds gathered in 2008, 
the government’s perceived belligerence at the international level also damaged 
diplomatic relations with countries who now saw Canada no longer as an 
engaged partner, but as an active obstruction to progress on climate change.39

The result: Canada – and the oil sands – were shunned by international climate 
change campaigns from Copenhagen to California. Canada was criticized for 
blocking climate negotiations at international conferences, and environmental 
lobbies in Europe and the United States began efforts to label and restrict imports 
of “highly polluting” oil sands crude.40 The international backlash became so 
strong that by 2010, then-Environment minister Jim Prentice was imploring 
oil sands producers to do more to “help Canada shed its dirty image.”41 The 
government’s attempts to shift the focus away from climate change, perceived 
as the greatest threat by oil sands proponents, provided a strong counterweight 
to calls for greater environmental action, though ultimately this created new 
– perhaps bigger – problems of credibility for both government and industry.

Re-defining the problem
Recognizing the growing public relations problem, industry organizations 
and the federal and Alberta governments have attempted to re-brand the 
image of the oil sands and re-frame their role in the broader policy picture. 
These efforts have sought to establish positive “policy images” which frame 
how the issue is “understood and discussed.”42 The goal has been to supplant 
persistent negative policy images, replacing them with ones that reassure the 
public that oil sands development is being done responsibly, downplaying 
the severity of environmental risks, and touting the technological ability of 
industry to contain them.43 Meanwhile, attention has been redirected towards 
the economic benefits of the oil sands, re-framing them not as a problem, but as 
a solution to the economic turmoil that followed from the 2008 financial crisis. 
This re-framing of the oil sands within the government’s broader policy agenda 
again reflects Rochefort and Cobb’s notions of severity, incidence, proximity, 
and available solutions in defining a policy problem.44 Furthermore, the re-
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framing of the debate has opened up policy space to focus on emerging policy 
problems that serve to elevate, rather than undermine, the importance of the 
oil sands to the Canadian economy.

Policy images and public relations
Attempts to re-brand the oil sands have been going on for decades. In fact, 
the term “oil sands” is itself an example of industry re-labelling that occurred 
following a 1995 National Oil Sands Task Force report commissioned by the 
Alberta Chamber of Resources, which “called for efforts to improve public 
perception of the dirty sounding ‘tar sands’.”45 The new “cleaner” label, 
preferred by the oil and gas sector – and now dominant in (at least domestic) 
mainstream media – reminds consumers of the important end product that 
fuels their cars and runs the petroleum-dependent economy. More recent 
efforts have included a call from oil sands proponent and media pundit Ezra 
Levant to brand oil sands crude as an “ethical” alternative to “conflict oil”, 
the latter referring to production in countries he considers to be politically 
oppressive and environmentally reckless.46

However, the most prominent (and arguably effective) effort to re-brand the 
oil sands has taken the form of a public relations campaign paid for by the 
industry’s lobby group, the Canadian Association of Petroleum Producers. 
Since 2010, the organization has aired “waves” of television ads during hockey 
games and other prime-time sporting events that highlight the many benefits 
of the oil sands.47 This multi-million dollar public relations effort is an example 
of an attempt to counter prevailing – primarily negative – policy images 
associated with the oil sands and supplant them through sustained exposure to 
more favourable ones.48

Establishing policy images that strike the right “mixture of empirical information 
and emotive appeals” serves not only to win the public relations war, according 
to Baumgartner and Jones, but to reach a point of “policy stability,” whereby 
“a prevailing conception of a policy issue dominates both press coverage and 
official behaviour.”49 In other words, the goal is to create a policy environment 
that is stripped of debate since (most of ) the public views the issue from the 
same perspective. To achieve this, oil sands proponents have countered a variety 
of persistent and emerging negative policy images. These include notions 
that the oil sands are low-tech and dirty, benefit only oil companies and rich 
Albertans, offer short-term economic gain for long-term environmental pain, 
and harm other sectors of the Canadian economy.

CAPP ads have touched on a multitude of key messages that directly counter 
these claims. For example, they highlight the oil sands as a technological marvel, 
an industry committed to environmental stewardship, a source of social value 
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to the community through tax and royalty revenue (“funding hospitals, schools, 
social programming”), and a provider of “long-term sustainable employment” 
that “people can really plan their futures” around.50

Television, newspaper, and billboard advertisements have also consistently 
conveyed a tone of economic nationalism. “We’re building the Canadian 
economy,” says one ad. “We extract in Canada. We upgrade in Canada. We 
refine in Canada.”51 And not just in Alberta, proponents are quick to point 
out. For example, when federal New Democratic Party Leader Thomas Mulcair 
suggested that unchecked development of the oil sands was inflating the 
Canadian dollar and hurting exports among eastern Canada’s manufacturing 
industry, CAPP quickly rolled out an ad featuring the owner of a Quebec-based 
oil sands supplier that appealed to national unity: “It’s 4,000 kilometres but 
no matter the distance... there is a very short link between this community, 
Quebec, and the oil sands,” says the ad.52 The notion that the oil sands offer 
work for everyone, and economic spin-offs that reach every corner of the 
country, has become a central policy image portraying the oil sands as integral 
to the country’s economic prosperity.

Framing the oil sands as an economic solution
Policy images promoted by the oil sands industry have also been supported 
by favourable rhetoric from the federal government. In the wake of the 2008 
financial crisis, the focus of much federal policy has been on stimulating 
the economy. A key plank of the government’s recurring political theme of 
“jobs, growth and prosperity” has been what it calls “responsible resource 
development,” which it has promoted heavily through ubiquitous advertising 
of its “Economic Action Plan.” Natural resources are described in government 
literature as “an important part of the fabric of Canada’s economy,” which 
employs more than 800,000 people, according to government figures.53 This 
focus on resource development has helped re-frame the oil sands as first and 
foremost an economic good, and – even more so in tough economic times – a 
necessary solution.

But how did oil sands development rise to the forefront as a key economic pillar 
of Canada’s economic recovery? As Rochefort and Cobb point out, “political 
actors who favor particular policy strategies highlight those causal factors in 
social problems that can be targeted by their strategies. In effect, advocates are 
always searching for opportunities to argue the value of their programmatic 
ideas as new problems come into view.”54 With party origins and a base of 
political support in western Canada, the Conservative federal government may 
have a predisposition to economic solutions centred on the west.
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Furthermore, resource development offered a readily “available” solution to 
the defined problem of economic growth. As a trade-dependent, resource-rich 
country in a world of growing demand for commodities, extracting and selling 
bitumen to the world was seen as a natural economic fit. In many ways it was 
also a path of least resistance (not withstanding the challenges of market access 
discussed below) since the country’s other economic engine – the manufacturing 
sector – was being hit hard by competition and currency pressures resulting 
from a high Canadian dollar.55

Despite its availability, however, the “acceptability” of developing the oil sands 
as an economic driver has remained problematic. As Rochefort and Cobb point 
out, a “solution’s acceptability does not refer to effectiveness of action but to 
whether that action conforms to standard codes of behavior.”56 It is ultimately 
a question of ethics, they argue. The oil sands’ persistent environmental 
liabilities have continued to pose challenges, with earnest opponents eager to 
point out environmental problems that have hampered development. Oil sands 
producers have responded by establishing collaborative industry organizations 
such as the Oil Sands Leadership Initiative and Canada’s Oil Sands Innovation 
Alliance that aim to find technological solutions to the sector’s environmental 
challenges. Likewise, government initiatives such as Alberta’s Specified Gas 
Emitters Regulation, Alberta’s Lower Athabasca Regional Plan and the Joint 
Canada-Alberta Oil Sands Monitoring Plan have also sought to assure the 
public that regulators are keeping an eye on the industry. Still, critics question 
the robustness of these efforts, as the industry continues to double-down on 
public relations and, when necessary, redirect attention by pointing out the 
failings of alternative forms of energy (such as the high carbon American coal 
industry).57 The government, too, has spent little time debating the oil sands’ 
ethical challenges, instead hammering home the message that the oil sands are 
not only an acceptable economic solution, they are the country’s only option.58

This re-framing of the oil sands as an economic necessity has been perpetuated 
by message repetition (in the form of industry and government advertising 
described above), and by appealing to the problem’s relative novelty and 
proximity (how close a problem “hits home”).59 While the problem of climate 
change has ambiguous proximal implications, the economic impacts of oil 
sands development – such as employment and plentiful energy – are issues 
with which the average citizen can better identify. Similarly, by appealing to 
notions of economic nationalism, oil sands proponents have sought to make 
all Canadians feel like they have an economic stake in their development. 
Further, the sustained and increasing relevance of the oils sand to the Canadian 
economy has had a “normalizing” effect, shifting the conversation from whether 
to exploit them to how.
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New problems emerge: infrastructure and market access
Over the past couple of years the focus of oil sands-related federal and Alberta 
provincial policy has been to recognize and address economic – rather than 
environmental – problems facing the oil sands, such as regulatory burdens, 
infrastructure, and access to markets. This economic re-framing has further 
pushed climate change to the margins, and shifted the conversation to questions 
of technical choices, logistical hurdles, and – more pressingly – foreign relations.

A focus on pipeline capacity and competition from oil producers in the United 
States, for example, has emerged out of a problem identified through attention 
to a strategic indicator that commentators have labelled the “oil price gap.”60 
Alberta’s landlocked oil sands producers must grapple with the growing spread 
between world oil prices and those they receive from the only American refineries 
to which they have access. This represents foregone profit for industry and lost 
tax and royalty revenue for government. Analysts estimate “the differential is 
costing the Canadian economy about $2.5 billion dollars a month,” which 
amounts to a drag on growth equivalent to 1.6 per cent of GDP.61 Alberta’s 
“bitumen bubble,” as the glut has been called, has also thrown the province 
into a “budgetary ‘perfect storm’”, as royalty revenue plummets.62 Described in 
terms of economic crisis, the framing of the problem has re-enforced the central 
importance of the oil sands to the Canadian economy, with concerns that the 
glut could put a damper on capital investment in the sector and curtail future 
economic growth, creating “significant economic loss for the country.”63

The oil and gas industry attributes the problem to a lack of infrastructure, 
specifically pipelines. To facilitate development and public acceptance of these 
controversial projects, the federal government has elevated related issues onto 
the policy agenda: these include “streamlining” environmental assessment 
processes, loosening environmental regulation, attracting private foreign 
investment, and attempting to cultivate favourable relationships with existing 
and potential foreign markets.64

The sustained efforts by industry and politicians at many levels of governments 
(and across regions) to put the issue of market access on the policy agenda 
reflects what Pal (2010) describes as “a reasonable degree of consensus” about 
what the indicator – the oil price gap – means, and what solution it requires.65 
Both this measure of market-based pricing and its projected implications on 
Canada’s GDP have dominated the debate. Yet, few have questioned what 
it really means, whether it will continue (the price differential has deflated 
significantly from its peak), and what the long-term implications will be.66 
Instead, future forecasts of an ongoing glut are labelled as “losses” even though 
they are based on potential revenue subject to prices that could fluctuate wildly 



Volume VIII – Fall 201345

based on other market factors, including the quality of the oil, costs to refine it, 
shifts in future demand, and increased competition from American producers.67

Nevertheless, growing agreement about the economic importance of the 
oil sands to the Canadian economy reflects the success of government and 
industry efforts to re-define the debate. Pro-oil sands advertising campaigns 
have dominated the airwaves with positive policy images, which – according 
to industry polling data – has “boosted the image of oil sands companies in 
Canada’s largest cities.”68 The shift to an economic focus has also provided 
rhetorical cover for significant environmental policy decisions over the last 
few years, including changes to the Environmental Assessment Act, Navigable 
Waters Protection Act, and the Fisheries Act that have promised to facilitate 
development of resource projects.69 These policy actions suggest the oil sands 
are operating in the most favourable policy environment in their history, 
allowing lobbyist efforts to focus on growth.

Undermining opposition
Yet, despite the re-branding of the oil sands, and their elevation to a place 
of national importance, solutions to the industry’s infrastructure and 
market access problems continue to be met with opposition, primarily from 
environmentalists. In the early years of its mandate, the federal Conservative 
government’s approach was to placate or ignore the environmental policy 
community. More recently, as criticism over major infrastructure projects 
has mounted, members of government have attacked those seeking greater 
environmental controls or limits to oil sands growth as a threat to economic 
recovery, and even to national unity.70 The government’s use of negative policy 
images and labels (such as criticizing the opposition NDP for contemplating a 
“job-killing carbon tax”) has served to vilify opponents and muster economic 
nationalism.71

Government ministers have openly labelled environmentalists as “radicals” 
who have spoken out against pending pipeline projects, accusing some civil 
society organizations of being mouthpieces of outside interests, and perhaps 
even anti-Canadian.72 This nationalistic appeal to defend “Canadian interests” 
has been accompanied by promises to crack down on charitable organizations 
that overstep their legal limits of doing advocacy work.73 The government has 
called on the Canada Revenue Agency to increase “education and compliance” 
among charities, including more audits, which some organizations have viewed 
as a veiled threat to keep quiet. The result has been advocacy chill among 
environmental charities.74
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The federal government has also limited the venues in which critical voices can 
speak to the potential impacts of resource developments, including proposed 
pipelines. Revisions to consultation requirements have limited input to parties 
“directly affected” by a development, a term which has yet to be clarified.75 
By limiting public participation in environmental assessments and treating 
environmental organizations as meddlers, the rhetorical approach of the federal 
government has been to marginalize dissent. This has put environmental policy 
players on the defensive, forcing them to spend time and money re-assuring 
the public and – in the case of charitable organizations – their donors of their 
credibility, instead of doing environmental work.

While the approach has served to quiet critical voices, it may also be further 
undermining relationships key to the economic viability of the industry. 
The same foreign interests, which the government vilified for encroaching 
on domestic affairs, are also home to some of the oil sands most important 
customers and investors. For example, with growing opposition in the United 
States to the proposed Keystone XL pipeline that would carry oil sands bitumen 
to refineries on the American gulf coast, industry and government are finding 
themselves having to court and assuage those same foreign concerns they so 
recently dismissed.76 How industry and government respond to pipeline 
opponents and critics of Canada’s climate change record may ultimately decide 
the scope – or at least the direction – of future oil sands-related development.

Telling shifting stories
Efforts by government and industry to re-frame the oil sands “problem” from 
a “global symbol of environmental destruction” to one of national economic 
necessity have been complicated by an ever-changing world of policy images 
and focusing events: from an oil spill in an Arkansas subdivision one week, to a 
disappointing jobs report the next – see-sawing the issue between environmental 
and economic foci.77

Ultimately, however, the re-framing of the oil sands debate has been a rhetorical 
one, built on what Pal describes as the “structural elements of language that 
stimulate almost unconscious reactions to an argument.”78 This approach to 
framing an issue is based on narratives or stories. In the case of the oil sands, 
the story has depended largely on who is telling it. Over the past decade, the 
narrators have increasingly become pro-oil sands voices in government and 
industry, telling the story of an economic engine driven by technology and 
innovation that promises to deliver jobs, growth, and prosperity for Canada.

Yet despite the dominant voice of the economic imperative, the story of 
environmental destruction persists. Climate change, in particular, remains 
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what DiFrancesco and Young call a “creeping problem” that lingers in the 
policy environment “without the benefit of a central metaphor or set of widely-
accepted visual tropes.”79 It rears its head from time to time, awakened by 
a crisis – an oil spill or a severe weather event – or the passing light of the 
media. Most recently it has returned to the headlines thanks to fiery debate 
in the United States over the proposed Keystone XL pipeline, and perceived 
reengagement on the climate file by President Barrack Obama.80

The Canadian government has responded in much the same way it has framed 
the oil sands debate over the past several years – namely, playing up the 
environmental progress of the oil sands and attempting to sell the economic 
importance of the project to both Canadian and American audiences. There 
has also been some veiled threats to take our bat and ball (and oil) and play 
with others instead – namely in Asian markets – or to reverse existing pipelines 
to send oil to eastern Canada.81 Most incredulously to environmentalists, there 
has also been a new sales pitch touting the oil sands as “green” by comparing it 
to the carbon-heavy American coal industry.82

Whether or not the American administration – which will ultimately decide 
the fate of Keystone XL – buys the sales pitch, the pressure to green the oil 
sands has suddenly put climate change back on the policy agenda. The Alberta 
government, for example, is discussing plans to improve carbon intensity targets 
and increase the province’s carbon tax. Industry and environmentalists are, not 
surprisingly, skeptical.83 However, how the oil sands “problem” is ultimately 
defined in Canada and abroad will determine the focus and direction of major 
economic and environmental policies – and the tools used to implement them. 
If oil sands development is truly an economically critical policy issue as it has 
been framed, then at some point industry and government will ultimately have 
to deal with its environmental liabilities.
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Deforestation and the Environmental Kuznets Curve
By: Warren Neill

Introduction
There is an ongoing debate in the economic literature about the relationship 
between income levels and the magnitude of various forms of environmental 
degradation. Going back to the early 1970s, Ehrlich and Holden proposed 
the famous equation I=PAT, where I=environmental impact, P=population, 
A=affluence, and T=level of technology.1 According to this equation, as per 
capita income (affluence) rises, so does the negative impact on the environment 
from human activity (other factors remaining constant).

Figure 1.  Relationship between affluence and environmental degradation 
as implied by I=PAT

As Carson notes, this is a key idea underlying the claims made in the Club of 
Rome’s Limits to Growth.2 The notion that increasing income levels and the 
consumerism that is associated with them lead to increased environmental 
problems remains popular in the public’s imagination. However, in the early 
1990s, an opposing viewpoint emerged. As part of their investigation into the 
likely environmental impacts of the North American Free Trade Agreement, 
Grossman and Krueger suggested that the relationship between environmental 
degradation and income is not a positive linear one but rather quadratic, i.e. it 
exhibits an inverted U-shape.3 They proposed that environmental degradation 
follows an environmental Kuznets curve (EKC), whereby it initially increases 
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with increasing income, but then reaches a maximum and begins to decrease 
with further increases in income.4 

Figure 2.  Relationship between affluence and environmental degradation if 
there is an Environmental Kuznets Curve

The idea that increasing levels of affluence eventually lead to environmental 
improvement gained popularity in the 1990s and throughout the new 
millennium. As Carson points out, “The lasting contribution of the EKC 
literature has been to shift the conventional wisdom of rank-and-file economists 
and many policymakers toward a belief that economic growth is good for the 
environment.”5 At the same time, however, this viewpoint has also been subject 
to a great deal of criticism, from both a theoretical and empirical perspective.

This paper will examine the debate over the existence of an environmental 
Kuznets curve, with a particular focus on deforestation and unsustainable 
forestry practices. This debate is an important one, as it may have profound and 
far-reaching implications for the direction of numerous public policies. At one 
extreme, those who deny the existence of an environmental Kuznets curve and 
insist that deforestation (or more general negative environmental degradation) 
always gets worse with rising income levels will argue that economic growth 
needs to be slowed or stopped in order to avoid environmental ruin. At the other 
end of the spectrum are those who believe in the existence of environmental 
Kuznets curves. This group defends policies that favour economic growth as 
being a positive factor for forests, and for the environment more generally. Taken 
to the extreme, any policies that threaten to slow economic growth (including 
environmental ones) may be resisted as counter-productive. In between these 
two viewpoints, there is room for a great variety of nuanced perspectives on how 
economic growth impacts environmental goods, such as standing forests.
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This paper will proceed by first examining general theoretical arguments for and 
against the existence of environmental Kuznets curves. Most of these arguments 
are general in nature, but arguments focused specifically on forestry will also 
be presented. The empirical evidence regarding the existence of environmental 
Kuznets curves for deforestation will then be reviewed. Difficulties inherent in 
analyzing the empirical evidence will be discussed. Finally, the available evidence 
will be assessed to determine what it suggests about the relationship between 
income levels and deforestation (or sustainable forestry). The implications for 
public policy will be considered.

The Theoretical Debate
At the conceptual level, there are a number of reasons why environmental quality 
might be expected to exhibit an inverted-U-shape with rising levels of income. 
Dasgupta et al. provide a concise statement that incorporates several of these:

In the first stage of industrialization, pollution in the environmental 
Kuznets curve world grows rapidly because people are more interested 
in jobs and income than clean air and water, communities are too poor 
to pay for abatement, and environmental regulation is correspondingly 
weak. The balance shifts as income rises. Leading industrial sectors 
become cleaner, people value the environment more highly, and 
regulatory institutions become more effective. Along the curve, 
pollution levels off in the middle-income range and then falls toward 
pre-industrial levels in wealthy societies.6

The first factor pointed to here that might account for the environmental Kuznets 
curve is shifting consumer preferences. The basic idea is that at low levels of 
wealth, people place relatively less importance on environmental goods. This 
notion is sometimes expressed by referring to environmental quality as a luxury 
good that only experiences significant demand when societal income reaches 
a certain level. This implies that consumer preferences are non-homothetic, 
meaning that the marginal rate of substitution between environmental goods 
and other goods changes with income level. Another way of understanding 
shifting preferences underlying the environmental Kuznets curve is to note that 
the marginal benefits of environmental quality increase with rising income levels 
until, at a certain point, these marginal benefits become greater than the marginal 
cost of environmental protection.7

A second theoretical explanation for the environmental Kuznets curve highlighted 
by Dasgupta et al. is the tendency for wealthier societies to implement more 
environmentally-friendly technologies. Ehrhardt-Martinez et al. discuss this 
with respect to deforestation in particular. They note that in the early stages 
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of development, there is great dependence on timber for construction and on 
firewood and charcoal for household and industrial use. With increased wealth, 
however, there is a shift to new building materials and increased use of other 
sources of energy. This should slow the rate of deforestation.8 Furthermore, this 
trend is also supported by an increase in the mechanization and productivity of 
agriculture. According to Ehrhardt-Martinez et al., “As development proceeds, 
the introduction of superior agricultural technologies coincides with decreasing 
population pressures, resulting in slower deforestation and, ultimately, in 
reforestation.”9

It is important to recognize that changes that result in a decreased reliance on 
deforestation may also create new negative environmental externalities (e.g. smog 
from fossil fuels). We shall return to this latter point shortly. But for the moment, 
let us simply note that once incomes rise to a certain level, there may be a general 
tendency to adopt technologies that impose fewer environmental costs. As Stern 
points out, this may be partially a result of increases in productivity that involve 
using fewer polluting inputs per unit of output.10 Dasgupta et al. argue that 
investors appear to play an important role here. “Heavy emissions may signal to 
investors that a firm’s production techniques are inefficient.”11

Greater development and implementation of environmentally-friendly 
technologies with higher incomes is supported by the changing consumer 
preferences referred to above. As incomes rise, it is plausible to think that 
consumers may play an increasingly important role in pressuring firms to adopt 
more sustainable technologies and practices. In the forestry sector, this can be 
seen with the rising importance in the marketplace of forest product certification 
schemes. Changing preferences also play a pivotal role in a third factor accounting 
for the environmental Kuznets curve, namely that as incomes rise, increasing 
political pressure tends to lead to stricter environmental regulation. Dasgupta et 
al. highlight three reasons why richer countries tend to regulate pollution more 
strictly: “First, pollution damage gets higher priority after society has completed 
basic investments in health and education. Second, higher-income societies have 
more plentiful technical personnel and budgets for monitoring and enforcement 
activities. Third, higher income and education empower local communities to 
enforce higher environmental standards.”12 Taken together, these factors explain 
the close relationship observed between pollution regulation and income per 
capita.

A fourth factor accounting for the environmental Kuznets curve is the changing 
composition of the economy associated with rising income levels. As Panayotou 
notes, “Since the share of industry in gross domestic product (GDP) first rises 
with economic growth and then declines as the country moves from the pre-
industrial to the post-industrial stage of development, we expect an inverted-U 
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shaped relationship between environmental pollution and income level.”13 
Explaining this argument further, Stern states, “In the later stages of development 
there is a shift from the more resource intensive extractive and heavy industrial 
sectors toward services and lighter manufacturing, which supposedly have lower 
emissions per unit of output.”14 This is a generalization, of course, and there may 
be some exceptions, including in Canada.

Yandle et al. introduce a fifth potentially more controversial explanatory factor that 
may account for an environmental Kuznets curve, namely increased recognition 
and enforcement of property rights. They note an association between property 
rights and income and then argue that strong property rights institutions “provide 
a legal basis for taking action against those who generate pollution that degrade 
property values. They also provide incentives for investing in natural resource 
management where payoffs generally do not come for many years.”15

Summing up, we have at least five explanatory factors that attempt to account 
for the existence of an environmental Kuznets curve whereby increased wealth 
at some point leads to improved environmental outcomes: changing consumer 
preferences, improved technologies (when considering deforestation, this is closely 
associated with urbanization, which may be viewed as a distinct factor in this 
case), better environmental regulation, changing composition of the economy 
(in particular, more emphasis on services), and finally, stronger property rights. 
Ehrhardt-Martinez et al. place such theoretical explanations for environmental 
Kuznets curves within a broader framework known as ecological modernization 
theory (EMT): “In essence, EMT argues that capitalist economies have the 
ability to reform and/or re-invent themselves to promote environmental goals.”16

Ehrhardt-Martinez et al. present international political economy as a framework 
directly opposed to EMT. According to this alternative perspective, “The natural 
resources of peripheral and semiperipheral countries are basic factors of production 
for global capitalism, which allows environmental protection to develop in the 
core while accelerating environmental destruction elsewhere.”17 As Stern argues, 
wealthy countries specialize in economic activities that depend primarily on 
human and manufactured capital, while poorer developing countries focus on 
activities that have a greater environmental footprint. In addition, “Environmental 
regulation in developed countries might further encourage polluting activities 
to gravitate toward the developing countries…These effects would exaggerate 
any apparent decline in pollution intensity with rising income.”18 According to 
this line of thought, any evidence of environmental improvement in wealthier 
countries is an illusion made possible by international trade that transfers many 
of the environmental harms associated with consumption in those countries to 
less developed nations.
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A particularly pessimistic variant of the above argument points to the so-called 
“race to the bottom”. It is argued that the rising movement of capital from high-
income countries to those with lax or non-existent environmental regulations 
eventually leads to the relaxation of environmental standards in the former as 
a means of slowing down the export of capital. As noted by Dasgupta et al., 
this argument can be understood as suggesting that the right half of the alleged 
environmental Kuznets curve actually “flattens and rises to toward the highest 
existing level of pollution.”19 

Figure 3.  Relationship between affluence and environmental degradation if 
there is a “race to the bottom”

Because pollution control costs are generally small relative to the total costs faced 
by firms, it is not clear that less stringent environmental standards play a very 
large role in driving the movement of international capital.20 Nonetheless, the 
argument that higher-income countries “export” many of the environmental 
harms associated with their consumption does pose an important counterpoint to 
proponents of the environmental Kuznets curve.

An additional argument for the notion that any apparent environmental Kuznets 
curve is illusory points to the continual creation of new environmental toxins as 
income levels rise. The claim is that even if certain pollutants are reduced as income 
increases, these will inevitably be replaced by newer, unregulated, and potentially 
even more toxic pollutants. The end result is that overall environmental impact 
is not reduced, despite the appearance of an inverted U-shape when levels of 
traditional pollutants are plotted against income.21 The illusion of environmental 
improvement is supported by the lack of availability of a well-entrenched and 
broadly accepted indicator of overall environmental quality.
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The debate over the theoretical foundations for an environmental Kuznets curve is 
ongoing. As we have seen, there are a number of theoretical arguments that would 
lead us to expect various indicators of environmental quality to improve once 
incomes rise above a certain threshold. But at the same time there are also plausible 
arguments suggesting that environmental degradation rises monotonically with 
increasing incomes, despite the possibility that it might sometimes misleadingly 
appear as if these increases in income have environmentally beneficial impacts. It is 
quite possible that there are elements of truth in both of these opposing positions. 
It is likely that the relationship between environmental degradation and income is 
a complex one that depends on the particular kind of environmental degradation 
being considered, along with a number of local factors that may vary considerably 
from country to country, or even within a single country. As Mather et al. point 
out, “It is simplistic to assume that income operates in isolation as a key driver, 
and indeed its main role in the apparent relationship with environmental trends 
may be that of an indicator, or surrogate or proxy for a range of factors associated 
with development.”22

Taking the preceding discussion into account, it is probably a mistake to seek 
a single curve relating environmental degradation to income for all places and 
all environmental goods and services. There is general agreement, for example, 
that the relationship between environmental degradation and income is more 
likely to exhibit an inverted-U shape in the case of pollutants that have a strong 
and immediate local impact than in the case of greenhouse gas emissions, which 
have much more diffuse effects. Cole et al. suggest, “Meaningful EKCs exist 
only for local air pollutants, whilst indicators with a more global, or indirect, 
environmental impact either increase monotonically with income or else have 
high turning points with large standard errors.”23 In a similar vein, even if there is 
evidence of an environmental Kuznets curve for a particular pollutant in a country 
with strong democratic institutions and a history of good governance, we should 
not necessarily expect an identical curve in a dictatorship with a very different 
history. In summary, “There is no single EKC relationship that fits all pollutants 
for all places and times.”24

This is not to say that there is no useful insight to be gained from seeking evidence 
for environmental Kuznets curves focused on particular environmental goods and 
services. Even if we should not expect identical “turning points” or even identically-
shaped curves in different places and times, it is still worth asking whether there 
are some general conclusions that can be drawn about the ways in which rising 
income levels affect various environmental externalities. With this in mind, let us 
turn to a review of some of the empirical evidence concerning the relationship 
between deforestation (or, more generally, unsustainable forestry practices) and 
income.
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Empirical Evidence of EKC for Deforestation
There is a large body of literature investigating the empirical evidence for 
environmental Kuznets curves for a broad variety of pollutants. It is beyond the 
scope of this paper to review this evidence, but Stern provides a good summary, 
as do Yandle et al.25 Without going into detail, it is fair to say that for just about 
every pollutant that has been investigated, the evidence for the existence of an 
environmental Kuznets curve is mixed. There are numerous concerns that can be 
raised regarding methodology and data quality that might account for this lack 
of consensus. Harbaugh, Levinson, and Wilson describe the current situation 
well when they state, “The evidence for an inverted U is much less robust than 
previously thought. We find the location of the turning points, as well as their 
very existence, are sensitive to both slight variation in the data and to reasonable 
permutations of the econometric specification.”26

Rather than trying to resolve debates concerning the existence of environmental 
Kuznets curves for a broad range of pollutants, let us instead focus on the empirical 
evidence regarding deforestation. Mather and Yandle both provide good reviews 
of some of this literature. Cropper and Griffiths examine 64 developing countries 
and find some evidence of an inverted-U relationship between deforestation and 
per capita income in Africa and Latin America, but not in Asia. However, they 
urge caution in interpreting their results as most of their data points lie to the left 
of the peak.27 Shafik also examines data from a large number of countries, but even 
though she finds that an inverted-U relationship provides the best fit, because of 
measurement problems, she concludes that “per capita income appears to have 
very little bearing on the rate of deforestation.”28 This contrasts with her finding 
that there is an environmental Kuznets curve when it comes to the relationship 
between per capita income and sulphur dioxide and suspended particulate 
concentrations. On the other hand, Panayatou examines mid-1980s data from 
41 tropical countries and does find evidence for a quadratic relationship between 
deforestation rates and income, with a much earlier turning point than he observes 
for emissions.29 Bhattarai and Hammig look at data from Africa, Latin America 
and Asia and conclude that there is a strong evidence of a quadratic relationship 
between deforestation and income for all the three continents.30 Culas, on the 
other hand, only finds evidence for the inverted-U shape in Latin America.31

No clear pattern emerges from the above studies. This may be because several of 
them use data from the United Nations Food and Agriculture Organization, which 
includes areas such as tree crop plantations, savannahs, and grasslands in addition 
to actual forests.32 Moreover, as Shafik points out, there are complicating factors 
that should be taken into account in cross-country studies: “Annual variation in 
deforestation rates is deceptive since countries that depleted their forests in the 
distant past and have slowed down more recently would appear to be doing better 
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than countries with substantial forest resources that have only recently begun 
to draw down timber stocks.”33 To deal with this concern, Ehrhardt-Martinez 
et al. control for the size of forest stocks in their study, in which they look at 
deforestation rates between 1980 and 1995 in developing countries experiencing 
net deforestation. As they note, “If an EKC can be established in a sample 
consisting only of LDCs with net forest loss, it would provide compelling evidence 
that EKCs are not simply artifacts of a global stratification system.”34 Their results 
indicate that an environmental Kuznets curve is clearly evident. Like Panayatou, 
they find that the turning point occurs at a fairly low threshold. However, they 
also conclude that the operative variable is urbanization rather than GDP. Here, 
Ehrhardt-Martinez et al. draw attention to a difficulty that is well described by 
Mather et al.: “A Kuznets-type curve of deforestation can exist without a direct 
relationship to income. In essence, the problem is one of multicollinearity, as 
several variables may be related to each other as well as to time. The essence of a 
Kuznets-type inverted-U curve does not necessarily in itself indicate that economic 
growth is the driver.”35 Ehrhardt-Martinez et al. suggest that it is urbanization that 
is in the driver’s seat. Urbanization is associated with higher deforestation until it 
reaches a threshold of approximately 36 percent, after which it seems to lead to a 
reversal of deforestation rates. The authors suggest that rural-to-urban migration is 
an important safety valve in relieving demographic pressures on forest stock.36 But, 
as we shall see, there are other studies that cast doubt on the universal applicability 
of this conclusion.

The empirical work discussed above all involves comparing deforestation and 
income levels in a large set of countries. As Mather et al. point out, “Even if a 
Kuznetsian pattern can be demonstrated for that set, it does not necessarily 
follow that individual countries have followed a Kuznetsian trajectory in time.”37 
Likewise, in cases where a Kuznetsian pattern is not identified for an aggregated 
set of countries, the story might be very different within the component nations. 
This is a weakness of cross-country comparisons that also arises when investigating 
environmental Kuznets curves for pollutants. McConnell notes this when he states, 
“Countries could have systematically different abilities to assimilate pollution, 
different willingness to pay to avoid pollution and hence different turning points. 
Further, international diffusion of pollution control technologies as well as the 
perception and health costs of pollution could change the timing of the turning 
points for different countries.”38 In the end, it is extremely difficult when doing 
cross-country studies to be confident that one has adequately controlled for all 
relevant variables that vary from country to country. Hence, there is reason to 
think that studies that focus on data from a single country may be more instructive. 
Unfortunately, there is little published literature of this sort.

The most useful study is probably that of Waluyo and Terawaki, in which they 
examine data from Indonesia over 46 years from 1962 to 2007. Their results 
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support the existence of an inverted-U relationship whereby the deforestation rate 
increases during the initial stage of economic growth until a threshold point is 
reached, after which deforestation declines.39 The empirical model tested in the 
study includes independent variables for GDP per capita, population growth, rural 
population, agricultural production index (a proxy for technological improvement 
in agriculture), agricultural land area, roundwood production, and the level of 
forest products exports. Along with GDP per capita, Waluyo and Terawaki find that 
rural population, the agricultural production index, and roundwood production 
are significant variables in accounting for the annual rate of deforestation. A 
Granger causality test was conducted to support the conclusion that GDP has an 
impact on deforestation rather than the contrary.40 Interestingly, the income level 
at the peak of the inverted-U ($990 US) was found to be very close to Panayotou’s 
finding. Waluyo and Terawaki find that an increase in rural population tends to 
decrease the deforestation rate. This is somewhat surprising, but it is consistent 
with several other studies reviewed by the authors. Less surprisingly, increases in 
agricultural production (due to technological progress in agriculture) also slowed 
down the speed of deforestation. Harder to understand is the finding that the 
deforestation rate decreased with increasing roundwood log production. This may 
be because the production figures are from legally reported production. As Waluyo 
and Terawaki state, an “increase in illegal logs may decrease the production of legal 
logs, and may cause higher deforestation at the same time.”41

Lantz provides another example of a single-country study, in which he examines 
clearcutting practices in Canada. He considers forestry activities in Atlantic Canada, 
Quebec, Ontario, the Prairies, and British Columbia over a twenty-five year 
period. The assumption underlying the study is that if there is an environmental 
Kuznets curve, the annual area that is clearcut should eventually begin to decline 
as per capita GDP levels increase. Given this assumption, Lantz finds no evidence 
of an environmental Kuznets curve in the Canadian data. Quite to the contrary, 
the results “provide surprisingly strong evidence that area clearcut tends to exhibit 
a U-shaped relationship with GDP/capita over the past 25 years in Canada. This 
may imply that, in a developed country context, higher levels of GDP/capita are 
eventually associated with less (not more) concern about clearcutting practices.”42

Although it seems that the results from the available single-country studies are 
as mixed as those of the cross-country studies, there are reasons to be cautious 
about putting too much weight on the results from Lantz. By comparing 
data across provinces and regions, the study is susceptible to the same kind of 
problems as those faced by cross-country comparisons. There may be relevant 
variables that differ between provinces/regions that have not been adequately 
controlled for. To be fair, Lantz does recognize that “there may be exogenous, 
region-specific factors—including geography, resource endowments, land area, 
business climate, or government policies—that may affect the feasible forest area 
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clearcut.”43 However, this does not mean that the problem has been overcome. 
Moreover, the difficulty may be exacerbated by the assumption that the amount 
of clearcutting is a reliable measure of environmental harm. Clearcutting might 
be an environmentally acceptable forestry method in much of one region but 
totally unsuitable for the forests of another. Lantz does recognize that there are 
different “base” levels of clearcutting in different regions (i.e. different amounts of 
clearcutting independent of income effects), but there seems to be no recognition 
of the possibility that clearcutting might also be more environmentally benign 
in some regions than others. Although this problem should not be overstated, it 
is probably fair to say that examining deforestation rates in a single country as a 
whole, as in the study by Waluyo and Terawaki, provides a less problematic test of 
the environmental Kuznets curve hypothesis than considering rates of clearcutting 
across a number of diverse regions.

Implications for Policy
It is difficult to be confident in drawing any general conclusions about the existence 
of an environmental Kuznets curve for deforestation based on the available 
empirical evidence and theoretical literature. But the data from Indonesia, which 
involve a period during which GDP per capita increased by more than a factor of 
five, do suggest that once a certain threshold is met, increasing economic wealth 
can potentially play a positive role in bringing about a decreasing burden on a 
nation’s forests. This conclusion is strengthened by the fact that the results of the 
Indonesian study are consistent with many cross-country studies. At the same time, 
however, conflicting results from other studies of deforestation cannot simply be 
dismissed. Fortunately, an adequate understanding of the relationship between 
deforestation and income leaves room for the possibility that the inverted-U shape 
will not necessarily be evident in all places and all times. The key here is to recognize 
that income is not the only relevant variable impacting deforestation. For example, 
we have seen in the Indonesian case that higher levels of illegal logging likely lead 
to increased deforestation. One can imagine a country in which incomes are rising 
above the threshold where one would expect deforestation rates to fall, yet the 
positive impact of rising levels of wealth might be overwhelmed by vast increases in 
illegal logging activities. What this suggests is that other things being equal, there 
is an environmental Kuznets curve for deforestation. But of course other things are 
not always equal. Hence, the inverted-U shape may not always be evident.

There are important policy implications of the above position. Most importantly, 
the understanding being entertained here involves a rejection of the notion that 
countries can simply focus on economic growth and expect rising incomes to 
somehow automatically take care of concerns about deforestation. This would 
only be the case if income level by itself somehow overwhelmed all other relevant 
variables. But the evidence suggests that this is not so. From a policy perspective, 
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this means that it is important to identify other relevant variables and determine 
how they compete with, reinforce or otherwise interact with income levels to 
impact deforestation. 

Cole et al. characterize the situation with regard to pollutants when they state, 
“There is nothing inevitable about the relationship between per capita income and 
environmental quality, as encapsulated in the EKC… Although there is evidence 
that developed countries have ‘grown out of ’ some pollution problems, it is 
important to stress that this is by no means an automatic process. Pollution levels 
have fallen only in response to investment and policy initiatives.”44 Carson echoes 
this viewpoint, noting, “Income can influence pollution levels, but it may do so 
in slow and subtle ways through its influence on other factors such as improving 
institutions.”45 In a similar vein, focusing on deforestation, Mather observes, “It 
is significant that major policy interventions, in the form of new forest laws, 
were associated with the turning points of the forest graphs for many European 
countries.”46

More work is needed to pinpoint exactly what characteristics can act to successfully 
bring about and/or reinforce environmental Kuznets curves for deforestation. With 
such knowledge, action can be taken in individual countries to shift their curves 
downward and to the left. In developing countries, this should result in reductions 
in deforestation taking place earlier and at lower income levels. In developed 
countries, it should lead to a more rapid transition to more sustainable forestry 
practices. It is unfortunate that Waluyo and Terawaki’s study of deforestation in 
Indonesia did not include a policy variable to provide some insight into the impact 
of forestry policies and more general institutional features in that country. But 
other researchers have done some work in trying to determine how other variables 
interact with income to drive environmental Kuznets curves.

Ehrhardt-Martinez et al. argue that forestry should be most sustainable where both 
policy capacity and the government’s responsiveness to public pressure are high. 
They state, “Environmental protection should be greater among strong proactive 
states that form partnerships with important elements of civil society.”47 They 
refer to this as “muscled democracy”. Panayatou finds that “better policies, such 
as more secure property rights and better enforcement of contracts and effective 
environmental regulations, can help flatten the EKC and reduce the environmental 
price of economic growth.”48 As Yandle et al. note, Panayatou “experimented with 
a set of five indicators of the quality of institutions in general: respect/enforcement 
of contracts, efficiency of the bureaucracy, the efficacy of the rule of law, the extent 
of government corruption, and the risk of appropriation.”49 These indicators were 
all highly correlated with each other, so based on Panayatou’s evidence, there is no 
real warrant for singling out one factor over the others. Carson notes the finding 
of Torras and Boyce that “in low-income countries, improving political rights and 
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civil liberties or the equality of the income distribution was typically associated 
with lower pollution levels in an EKC.”50 The latter observation provides a link 
between the environmental Kuznets curve and the original ideas of Kuznets 
himself.

One might be tempted to argue that it is factors such as improved institutions 
and regulations that do the real work here, and that rising income levels play no 
important causal role in bringing about the environmental improvements evident 
in the right side of environmental Kuznets curves. But this would be a mistake. 
To say “it is environmental legislation and strong democratic institutions that 
protect the environment, so there is no need to worry about economic growth” 
is just as problematic as saying “higher incomes will automatically take care of 
the environment, so we shouldn’t slow down the economy by introducing 
cumbersome environmental legislation”. In both cases, the mistake is the same: 
relevant factors such as environmental legislation and income level are treated as 
if they were entirely independent of each other, when there is good reason to 
believe that this is not the case. When higher incomes result in environmental 
improvements, it is largely through mechanisms such as effective environmental 
legislation. In turn, better and more effective environmental legislation tends to 
gain support, other things being equal, when incomes are higher.

So what message can be drawn from this brief review of the literature on 
environmental Kuznets curves for deforestation? The evidence suggests that we 
should reject the notion that there is a simple and necessary connection between 
income and deforestation. This means that we cannot appeal to the existence of 
an environmental Kuznets curve to justify the notion that we can blindly rely 
on economic growth to automatically take care of concerns about excessive 
deforestation. But, in a similar vein, neither should we view economic growth 
as a negative factor that inevitably increases deforestation and other forms of 
environmental degradation. The evidence suggests that economic growth tends to 
be correlated with a number of other factors that in the long run work together to 
play a positive role in reducing the burdens imposed on the environment. With 
this in mind, ongoing research needs to focus on identifying more precisely what 
these factors are, recognizing that even if there are some useful generalizations that 
can be supported, the features that support an environmental Kuznets curve are 
likely to vary from place to place.
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Managing Metrolinx
Addressing the Challenges on the Road Ahead

By Natalie Dytyniak

INTRODUCTION
Urban transportation is vital to urban growth and well-being and is a key 
component in creating a sustainable city. A well planned urban transportation 
strategy can help support high density development, curb urban sprawl, reduce 
greenhouse gas (GHG) emissions and contribute to creating a high quality 
of life for its citizens. Canada’s largest urban centre, the Greater Toronto and 
Hamilton Area (GTHA), has long lacked an integrated transportation strategy. 
Public transit systems are provided individually by each municipality or 
region without consideration for regional integration, jurisdiction over road 
infrastructure is divided between local and provincial governments, and little 
consideration is given to the incorporation of cycling and pedestrian systems. 
In addition, years of underinvestment in transportation infrastructure has led 
to heavy congestion on the region’s road system and a public transit system 
that cannot provide adequate service for the millions of residents that work, 
live and play in the GTHA. Metrolinx, an agency of the Government of 
Ontario, was created in 2006 to create greater regional transportation planning 
for the GTHA. The agency was established to deliver long-term sustainable 
transportation and better public transit for the area, yet to date progress has 
been slow.

This study will seek to identify and address the challenges that Metrolinx faces 
in developing and implementing a sustainable urban transportation strategy for 
the GTHA. After a brief history of public transportation in the Toronto region 
and the problems that have plagued the system, an overview of Metrolinx, 
including its mandate, organizational structure and progress to date, will be 
provided. A two pronged approach will then identify and analyze the challenges 
facing Metrolinx. First, current literature on sustainable urban transportation 
strategies at the regional level will be reviewed to gain a better understanding 
of the theoretical framework in the Canadian context. Second, a case study 
of TransLink, the regional transportation authority in the Lower Mainland in 
British Columbia (BC), will provide insight into the practical application of 
integrated regional transportation in a comparable Canadian context. Based 
on lessons learned from the literature and case study, the challenges facing 
Metrolinx will be discussed and recommendations will be made to enable 
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Metrolinx to move forward and create the regional transportation system the 
GTHA so direly needs.

Trouble with Transit: Public Transportation in the Toronto area
As the oldest and most heavily populated segment of the GTHA, the city of 
Toronto has a long history of investment in public transportation. In the post-
war era, when most cities in North America were focused on road expansion, 
the city of Toronto directed its attention to public transit and built the city’s 
first subway. Financing for subway infrastructure was provided by earmarking 
a specified component of property taxes for transit development; a referendum 
on the issue was held to ensure that politicians had public support.1 Public 
transit was operated by the local provider, the Toronto Transit Commission 
(TTC), which was financed jointly through fares and operating subsidies 
from the municipal and provincial governments. Prior to the opening of the 
subway in 1954, the provincial government passed the 1953 Act that created 
Metropolitan Toronto. The Act brought Toronto, North York, Scarborough, 
East York, York and Etobicoke under one regional authority that held primary 
responsibility for major roads and public transit, among other things, but 
left some areas under local municipal authority (e.g., firefighting and local 
roads). The chair was appointed by the premier of Ontario and entailed greater 
authority than if the position had been publicly elected; this enabled greater 
involvement of professional managers and planners in major decisions and 
reduced political infighting.2 The new authority encouraged investment in 
transportation infrastructure, expanding the subway system and eventually 
constructing two of the city’s major road arteries, the Gardiner Expressway 
and the Don Valley Parkway.3 At the same time, the province extended and 
built up the portion of Highway 401 north of the city. Originally intended to 
be a Toronto bypass, this section of the highway has since become the busiest 
in North America4. In 1967, the provincial government launched GO Transit, 
a commuter rail provider connecting suburban communities to the city core.5

In the 1970s, the public transportation system began to encounter problems. 
Although the area surrounding Toronto grew, the jurisdiction of Metropolitan 
Toronto did not. The provincial government created four new municipal 
governments in the surrounding areas, bringing an end to integrated regional 
oversight. This led to fragmentation of governance structure, service delivery 
and tax rates, and created variability in the regulation of urban development.6 
Accordingly, each new jurisdiction created its own local transit provider. In 
1988, Toronto City Council decided to replace all board members of the TTC 
with serving politicians only. As a result, the political environment began to 
increasingly affect transit decisions in Metropolitan Toronto and investments in 
infrastructure began to stall.7 In 1998, the Metropolitan Toronto authority was 
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replaced by the newly amalgamated City of Toronto, comprised of Toronto and 
the six municipal authorities that had previously made up the authority. At the 
same time, the provincial government pulled the Municipal Transit Program 
after 25 years in existence, leaving a gaping hole in transit funding for the area.8

As the GTHA entered the new millennium, the true cost of the transportation 
infrastructure deficit became apparent, yet most transit providers in the area had 
neither the leadership nor the funding required to address the problem. As of 
2006, Metrolinx estimated the annual cost of congestion to commuters at $3.3 
billion, a result of travel delays, increased impact to the environment, increased 
vehicle costs from travel delays, and increased chance of vehicle collisions. The 
cost to the economy in the form of GDP was estimated at $2.7 billion. By 2031, 
these costs are estimated to rise to $7.8 billion and $7.2 billion, respectively, if 
nothing is done.9 Population growth in the Greater Golden Horseshoe (GGH) 
area, of which the GTHA comprises a sizeable portion, is expected to increase 
from 7.8 million in 2001 to 11.5 million in 2031; this accounts for 80% of 
Ontario’s projected population growth.10

Recognizing that the GTHA region required better regional planning to manage 
growth and support economic activity in the area, the Government of Ontario 
passed the Places to Grow Act in 2005. The resulting Growth Plan for the Greater 
Golden Horseshoe provides a framework to implement the government’s vision 
for building stronger, prosperous communities by better managing growth 
in the region to 2031.11 The accompanying 2005 Greenbelt Plan protects the 
Greenbelt in perpetuity, protecting the agricultural land base and ecological 
features and functions of the landscape from urbanization.12 The GGH growth 
plan recognizes three main challenges to sustainable growth and urban sprawl: 
(1) long distances for auto travel, which causes congestion and hinders the 
movement of goods, resulting in lost GDP; (2) the difficulty of introducing 
public transit into urban sprawl communities; and (3) the underutilization 
of current infrastructure and the building of costly new infrastructure.13 The 
plan uses sustainability principles to manage growth, identifying the need for 
a transportation network that links urban growth centres in the GGH through 
efficient public transit and highway systems for the movement of goods and 
people.14 In response, and in complement to the Greenbelt Plan and the Growth 
Plan, the Greater Toronto Transportation Authority was created – also known 
as Metrolinx.
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Metrolinx: REGIONAL transportation in the GTHA
Overview

Figure 1: Map of Greater Toronto and Hamilton Area

Metrolinx was established in 2006 under the Metrolinx Act, formerly known as 
the Greater Toronto Transportation Authority Act, to improve the coordination 
and integration of all modes of transportation in the GTHA. The agency’s 
mission is to champion and deliver mobility solutions for the GTHA that 
enhance prosperity, sustainability and quality of life.15 Metrolinx’s jurisdiction, 
the GTHA, is made up of two major cities and four regions: City of Toronto; 
City of Hamilton; Region of Durham; Region of Halton; Region of Peel; and 
Region of York. The area spans from Clarington to Hamilton on an east-west 
axis, and from Lake Ontario in the south as far north as Lake Simcoe; public 
transit is delivered through nine local providers, plus GO Transit (see Figure 1).

Governance and Organizational Structure
Metrolinx is a corporation under the law and a crown agency of the 
Government of Ontario. In addition to its corporate divisions, Metrolinx has 
three operating divisions: GO Transit, which merged with Metrolinx in 2009; 
Union Pearson Express, an express rail service connecting Union Station to 
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Toronto Pearson International Airport (currently under construction); and 
PRESTO, an integrated fare system that uses computer chip technology.16 All 
divisions report to the President and CEO of Metrolinx, who is responsible 
for the agency’s operations and reports to the Board of Directors. The Board 
of Directors is made up of no more than 15 persons, who cannot be serving 
politicians or employees of the government.17 Both the CEO and board 
members are provincially appointed. Although the agency is required to hold 
consultations with local and provincial governments and the public, Metrolinx 
is accountable solely to the provincial government through the Minister 
of Transportation.18 The governance structure is currently in its second 
form following implementation of the Greater Toronto and Hamilton Area 
Transit Implementation Act, 2009. In the original governance structure, the 
province appointed the chair and deputy chair of the Board of Directors and 
the remaining members were appointed by local government; the result was a 
much more politically sensitive board.19

Authorities and Funding
Under the Metrolinx Act, the agency has three main objectives. The first is to 
provide leadership in the co-ordination, planning, financing, development and 
implementation of an integrated, multi-modal transportation network. The 
network must conform to the Places to Grow Act, comply with provincial policy 
and planning, and support “a high quality of life, a sustainable environment 
and a strong, prosperous and competitive economy.”20 In its leadership 
role, Metrolinx is expected to develop and implement a transportation plan 
for the region and fund and/or arrange and manage funding for regional 
transit. Metrolinx is responsible for promoting and facilitating coordinated 
decision-making and investment in regional transportation among all levels 
of government and for promoting the safety, efficiency and protection of 
transportation corridors.21 In addition, the agency must ensure that regional 
transportation is multi-modal, work towards reducing congestion, commuting 
times and GHG emissions, and implement an integrated fare system for 
the region.22 To deliver on these initiatives, Metrolinx has implemented (1) 
Smart Commute, a program that encourages employers and commuters to 
explore different commuting options, and (2) PRESTO; PRESTO is currently 
operational on GO Transit and all local transit providers with the exception of 
the TTC, which has only implemented PRESTO at 14 select subway stations.23

The agency’s second objective is to act as the central procurement agency 
on behalf of Ontario municipalities for the procurement of local transit 
system vehicles, equipment, technologies and facilities and related supplies 
and services.24 Metrolinx is currently delivering this objective through the 
Transit Procurement Initiative program, which has served 26 transit agencies 
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across the province and has saved an estimated $9 million in purchasing and 
administrative costs since its inception in 2006.25

The third and final objective is for the agency to assume responsibility for 
the operation of the regional transit system and the provision of other transit 
services.26 Metrolinx is to maintain and operate the regional transit system, 
design/develop/construct the system and any expansions or alterations, 
continue to manage and operate GO Transit, and has been given the ability to 
enter into agreements with municipalities to operate local transit systems. In 
addition, all assets of the prescribed passenger transportation system are owned 
by Metrolinx.27

In order to fulfill the legislative mandate of the Metrolinx Act, the agency has 
been given the full powers of a corporation, including the abilities to acquire 
and manage property and transit systems, enter into commercial agreements 
and develop and implement management strategies and programs.28 Metrolinx 
has not been given any legal authority over local government to develop and 
implement the regional transportation plan, but must do so in cooperation 
and coordination with municipalities. The agency does not have authority over 
local transit providers, other than the agency’s three operating divisions.

Funding for Metrolinx operations is through a combination of fare and non-
fare revenues. Metrolinx achieves high operating cost-recovery ratios; in the 
2010-2011 fiscal year, Metrolinx achieved a ratio of 82.2%. However, the 
agency still relies on government subsidies for the remainder.29 Funding for 
the development and implementation of the regional transportation strategy is 
currently dependent on government funding commitments, as Metrolinx has 
not been given the power to implement other revenue tools. Metrolinx does 
not provide funding to local transit providers for operations.

The Big Move
In response to the objectives laid out in the Metrolinx Act, Metrolinx has 
developed a regional transportation strategy, titled The Big Move: Transforming 
Transportation in the Greater Toronto and Hamilton Area (the Big Move). 
Unveiled in 2008, the Big Move was developed through intensive consultation 
and collaboration with key stakeholders across the region. The plan aims to 
build over 1,200 kilometres of rapid transit by 2031, triple the amount that 
currently exists; under the plan, over 80% of GTHA residents will live within 
two kilometres of rapid transit (see Figure 2).
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Figure 2: 25-year Rapid Transit Plan

Emphasis is placed on developing rapid transit in areas with large senior and 
low-income populations, which rely more heavily on public transit on a daily 
basis.30 Ten key strategies have been developed to guide implementation of 
the goals and objectives of the plan, each consisting of (1) Priority Actions, 
which involve legislation, policies, programs, planning and/or funding, and (2) 
Supporting Policies, which address day-to-day issues (see Figure 3).

Figure 3: The Big Move: Ten Strategies
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The ten strategies reflect the mandate laid out in the Metolinx Act, emphasizing 
the need for comprehensive, integrated regional transit, efficient roadways, 
supportive community development and the improved movement of goods 
and people across the region.31 Nine Priority Actions have been identified as 
“Big Moves” – actions that are vital to achieving transformational change in the 
region, such as the development of high-order transit connectivity to Pearson 
Airport and the revitalization of Union Station.

While the Big Move focuses heavily on public transit, it also considers alternate 
modes of travel, with plans to create bike-sharing programs and integrated 
walking and cycling networks.32 The plan also identifies strategic improvements 
to the road network on a small scale, limited to areas of provincial domain, 
such as the extension of select 400-series highways and the addition of high 
occupancy vehicle lanes to encourage carpooling and rapid bus transit.33

Capital costs for the Big Move amount to $50 billion over 25 years, or 
approximately $2 billion per year. These costs only relate to the upgrade 
and expansion of the regional transportation network and do not include 
deferred maintenance, required investment to upgrade accessibility of 
facilities, investment in local transit or local roads, or the extension of the 
regional transportation network outside the GTHA. Costs are also net of 
prior funding commitments, such as the Spadina subway extension.34 The Big 
Move will be implemented in three phases: (1) “Quick Wins”, a package of 
quick to implement transit projects designed to be in service within five years; 
(2) MoveOntario 2020 funding for new transformational projects to sustain 
commitments from 2009-2015; and (3) Beyond 2015, in which new, ongoing 
investment must be identified and acted upon to continue implementation.35 
Phase 1, Quick Wins, was launched immediately utilizing $750 million in 
funding approved in the 2008 Provincial Budget and is quickly drawing to a 
close. Phase 2, MoveOntario 2020 funding, uses the province’s $11.5 billion 
commitment under the MoveOntario 2020 initiative as the foundation for the 
plan. While a significant upfront investment, this amount is a fraction of the 
total funding required to deliver the Big Move and only provides investment 
up to 2015. The implementation of Phase 3, Beyond 2015, is dependent on the 
forthcoming Investment Strategy.

Investment Strategy
The goal of the Investment Strategy is to develop a plan for long-term and 
stable funding for infrastructure investment beyond the initial foundation 
commitment from the province. Although the Investment Strategy will not 
be released until June 2013, a Draft Investment Strategy was presented in 
2008 along with the Big Move. In addition to outlining the investment plan 
for Phases 1 and 2, the draft strategy provides a glimpse of the components 
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that may be proposed in the 2013 document. The draft strategy identifies 
sustainable financing mechanisms that incorporate principles of sustainable 
urban development in line with the Growth Plan. It also recognizes that the 
agency needs the ability to draw on dedicated revenue sources and must have the 
flexibility to deploy these sources as seen fit.36 The draft strategy lists a number 
of potential funding sources, including: traditional government sources, such as 
capital funds, grants and operating subsidies; beneficiary fees, such as property 
taxes, development charges and land value capture tools; user fees, such as gas 
tax, vehicle registration fees, parking tax, transit fares and transportation tolls; 
and debt financing, such as mortgaging, equity investments and infrastructure 
bonds.37

Sustainable Urban Transportation: The Theoretical Framework
The literature on sustainable urban transportation identifies four main 
requirements to attain an effective regional transportation system: balanced 
governance; sustainable funding; integration; and a supportive environment.

Balanced Governance
Urban transportation systems require a strong governance structure that 
balances representation of local needs with professional expertise that can 
provide long-term oversight. Public body governance structures, whether at 
the local or regional level, must be held accountable to the people. To ensure 
accountability, many governance boards are comprised of elected officials. This 
arrangement, however, all too often suffers from the narrow, and sometimes 
volatile, influence of the political decision-making process. The TTC board, 
mentioned earlier, is a prime example. After the board was replaced with 
elected officials, decision-making became more susceptible to political whim, 
and the TTC has since sustained a reputation for stop-and-go projects, 
changing strategic focus according to the political agenda of the time.38 When 
key decision-makers are political, they tend to have a limited long-term view, 
focusing on policy and projects that provide quick returns. In addition, elected 
officials hail from a variety of backgrounds and may lack the knowledge and 
understanding required for complex decision-making and transportation 
planning.39 Yet, decision-making in a transportation authority must consider 
the needs and concerns of the citizens it serves.

Based on a series of interviews conducted with key stakeholders, Brown et 
al. propose a Metropolitan Transportation Agency (MTA) model in which 
accountability of governance boards is through performance agreements 
and clear documentation that hold board members accountable to those in 
office.40 In the MTA model, the agency acts independently through legislated 
authorities provided by the provincial government and is directed by 
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professional, independent board members. The resulting governance structure 
is characterized by strong vision and leadership and the use of objective criteria 
and analytical methods.41

Similarly, Kennedy et al. identify the need for a mix of professional management 
and political involvement on a regional level. They recommend emulation of 
the central bank governance model, in which directors are skilled professionals 
operating at arms length from the government and are held accountable through 
reporting mechanisms and checks and balances.42 This model incorporates 
professional expertise and the ability for long term planning and oversight 
while minimizing political interference in the process. This governance 
structure tends to work best when using a highly centralized structure that 
provides strong control and direction to the organization.43Although Kennedy 
et al. are highly in favour of this model, they recognize the importance of 
incorporating public participation and stakeholder consultation. They note 
spatial representation as one of the key factors in establishing a transportation 
planning body, particularly when the body is set at the regional level.44 It is 
vital that the consultation process incorporate community groups and local 
government, but ultimately it must balance these needs and desires with 
regional oversight that considers the needs of the whole, rather than the few; 
the right balance can be hard to strike.

As exemplified in these two models, the literature strongly promotes a regional 
approach to transportation, recognizing that Canada’s major urban centres 
are made up of multiple jurisdictions.45 Research shows that effective use of 
regional transportation authorities can improve allocation of capital and use 
of existing infrastructure, and can more effectively plan and deliver multi-
modal transportation systems.46 The right governance structure is an important 
component in regional transportation authorities and must be in place to 
achieve sustainable funding and integration.

Sustainable Funding
Traditionally, transportation funding, specifically for transit, has come from a 
mix of fare and non-fare revenues, operating subsidies and government grants. 
While it is possible to maintain steady revenue rates in a well-managed system, 
operating subsidies and grants from governments can be highly unstable. 
Operating subsidies from the municipal level tend to be more stable, as they 
are ultimately responsible for providing transit, but subsidies from provincial 
and federal governments are often dependent on political agenda. Further 
exacerbating the problem, when government subsidies are cut, transit providers 
are inevitably forced to cut services in turn, leading to loss in ridership and 
reduced revenues.47 Since almost all transit systems fail even to achieve full fare-
recovery48, transit providers rely on grants from governments for infrastructure 
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development and maintenance; these are predominately from federal and 
provincial levels. These types of investments are often short-term.49 In Canada, 
where transportation is primarily under provincial jurisdiction, transportation 
investments compete with other provincial demands, such as education and 
healthcare, and public pressure to reduce or hold the tax rate steady can be 
high.50 As a result, funding systems that rely heavily on government subsidies 
can be highly unstable, limiting the potential for long-term planning.

The literature is unanimous in identifying the need for sustainable, long-term 
funding for transportation that will provide stable revenue streams and enable 
investment in long-term infrastructure. A number of alternative revenue sources 
are suggested: gas tax; road tolls; parking fees; congestion tolls; vehicle levy; and 
land value capture tools, such as development and impact fees.51 These sources 
promote a system in which benefit and cost are appropriately distributed, such 
that those who benefit are paying the cost.52 This extends beyond directly 
charging transit or road users to reflect the idea that investment in sustainable 
transportation should come from all members of a region, as the region as a 
whole benefits through reduced congestion, lower GHG emissions, healthier 
environments, and greater financial competitiveness and economic prosperity. 
Many of these revenue generating tools also use incentives and disincentives to 
encourage behavioural change that supports sustainability goals, aiming to shift 
use away from the automobile towards transit, cycling and walking. Brown et 
al. also suggest the use of public-private partnerships (P3s) for infrastructure 
financing.53 However, while P3s can be a valuable tool if well-managed, they 
also come with a number of risks and are successful as often as not.54

These revenue tools are also more effective when implemented on a regional 
level, enabling revenue sharing for transportation operations across the region 
and the development of infrastructure projects in areas that may not have the 
ability to leverage sufficient financing on their own. However, effectiveness 
diminishes depending on the extent of regional integration. In particular, 
funding arrangements can become contentious when responsibility for 
infrastructure is separate from service provision and when responsibility for 
interacting modes of transport is dispersed.55

Integration
Integration can exist at different levels and can involve any number of aspects 
of sustainable urban transportation planning. Transportation is inherently 
inter-jurisdictional, particularly in large urban regions where many people 
cross municipal boundaries on a daily basis. Reflecting this reality, it follows 
that transportation should be provided and managed by an inter-jurisdictional 
player – the regional transportation authority. The level of integration in such 
an authority can vary, as shown in Figure 4, and affects the impact and ability 
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of the authority or agency to influence regional mobility. It is clear that the 
greatest impact and influence are achieved at the highest level of integration 
possible - that of land use and transportation planning combined.

Figure 4:  Transportation Levels of Integration 
(TransLink, as cited by Conference Board of Canada, 2005)

Ideally, an integrated transportation authority should be responsible for multi-
modal transportation planning, coordination and delivery of infrastructure 
and services with the ability to implement service charges as needed. Even 
at lower levels of integration focused primarily on transit, integration plays 
a large role in determining the competitiveness of public transit with auto 
travel. Convenience, travel time and cost are determined by rate configuration, 
service levels, fares, and their integration between local providers; the more 
convenient, shorter and less costly option will inevitably determine travel 
choice.56 These types of operational improvements are a more cost-effective 
alternative to automatically investing in infrastructure improvements and are 
more easily achieved as integration of transit provision increases.57

As evident from earlier discussion, governance structure, sustainable funding 
and level of integration are interdependent concepts. Effective governance and 
sustainable funding are best accomplished when transportation is integrated 
at the regional level, providing long-term oversight and financing to build 
and maintain a sustainable transportation system. At the same time, effective 
integration cannot be achieved without strong governance and stable funding 
in place. While a regional body must integrate transit provision at a minimum, 
inclusion of road systems can lead to better planning. Incorporation of the 
road network can ensure that road and transit expansion do not compete, but 
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complement each other, and enables infrastructure planning that considers 
future auto needs, such as public electric car charging stations.58

Maximum integration marries land use and transportation planning. In 
addition to good governance and sustainable funding, transportation patterns 
are heavily influenced by land use. The urban sprawl of today’s major cities 
is a result of urban development that focused on creating spacious and 
automobile friendly communities. These neighbourhoods generally do not 
provide the density, accessibility and land corridors necessary to support 
affordable transit alternatives.59 Extensive and well-integrated transit systems 
require high-density corridors with high volume passenger use; with integrated 
land use and transportation planning, this type of system can become reality.60 
Integrated land use and transportation planning can also encourage cycling 
and walking, reduce travel distances and reduce congestion on roadways by 
developing communities that are more accessible and incorporate principles of 
sustainability.

Supportive Environment
Sustainable urban transportation requires balanced governance, sustainable 
funding and integration at the regional level, but these requirements cannot 
be met without the existence of a supportive environment. This environment 
requires support from policy, the public and political figures.

Policy, at local, provincial and federal levels, must support the objectives of 
a regional transportation authority or the likelihood of success becomes 
ambiguous. An important step, as seen above, is land use planning that 
complements transportation planning; policy must coordinate with land use 
and transportation objectives. Urban development must be directed towards 
creating accessible neighbourhoods that incorporate home, work and play. 
Small scale policy at the community level should promote walking, cycling and 
public transit, as policy that encourages behavioural change at the local level 
can help effect behavioural change at the regional level.61 Smart growth policy 
must become a priority at all levels of government in order to effectively tie in 
transportation with growth planning.62

Secondly, the public must be responsive and supportive. The public must be 
willing to change its behaviours and support the implementation of revenue 
tools that result in user charges or additional taxes. The public must be a part of 
the transportation conversation and understand that the benefits far outweigh 
the costs. Public education and consultation is an important component in 
managing regional transportation.
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The final component is politics. In addition to providing guidance for policy 
development and the public, political leaders must be willing and able to see 
the big picture. Perhaps the single most important barrier to implementing a 
regional transportation authority is the reluctance of governments to relinquish 
control.63 The effectiveness of a regional transportation authority is dependent 
on the authority it is given and the extent to which it is empowered to achieve 
its mandate.

While the theoretical framework presents a relatively concise and straightforward 
picture of the requirements of sustainable urban transportation, the reality 
can often be quite different. The following case study of TransLink provides a 
practical example of how these principles have been applied in Vancouver, BC, 
and the lessons learned along the way.

CASE STUDY: TRANSLINK
Overview and Context
The South Coast British Columbia Transportation Authority, commonly 
known as TransLink, was established in 1998 under the South Coast British 
Columbia Transportation Authority (SCBCTA) Act.64 The Act transferred 
primary responsibility for public transit in Metro Vancouver from BC 
Transit to TransLink, as well as most of the assets and liabilities related to 
the provision of public transit.65 The province, which owns and operates BC 
Transit, retains ownership of infrastructure and the property interests of the 
Expo and Millennium SkyTrain Lines and the West Coast Express, although 
TransLink is responsible for their maintenance and operations.66 TransLink 
plans, coordinates, and delivers transportation infrastructure and services to the 
Metro Vancouver district. Metro Vancouver comprises 22 municipalities, one 
electoral area, and one treaty First Nation (see Figure 5).67 TransLink’s mission 
is to “connect the region and enhance its liveability by providing a sustainable 
transportation network, embraced by our communities and our people.”68

The Vancouver area’s history of regional planning and service delivery facilitated 
the implementation of TransLink. The Greater Vancouver Regional District, 
now commonly known as Metro Vancouver, was established in 1967 and 
delivers regional services focusing on regional growth, waste management and 
air quality management.69 Metro Vancouver recognized the need to create a 
liveable, sustainable region early on and released the Liveable Region Strategic 
Plan in 1996. The plan focused on protecting green zones, building complete 
communities, achieving a compact metropolitan region and increasing 
transportation choice.70 Public transit has consistently been delivered at a 
regional level. Prior to the incorporation of TransLink, public transit for the 
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region was coordinated and delivered by BC Transit; BC Transit continues to 
deliver public transit services for other regions.71

Figure 5:  TransLink Fare Zone Map demonstrating geographic distribution 
of Metro Vancouver municipalities

Although transportation and land use planning were both delivered at 
the regional level, BC Transit and Metro Vancouver operated at different 
jurisdictional levels and were susceptible to poor coordination and political 
infighting.72 Both the province and Metro Vancouver recognized the limitations 
of the arrangement for the implementation of a regional growth strategy and 
worked together to create TransLink. TransLink works closely with Metro 
Vancouver to develop coordinated and complementary strategies for regional 
transportation and growth.73

Governance and Organizational Structure
TransLink is an authority, not an agency, and is legally separated from both 
the provincial government and Metro Vancouver. It is not a publicly traded 
company or crown corporation; the Business Corporations Act does not apply.74 
TransLink is responsible for regional transit, cycling and commuting options, as 
well as AirCare, a subsidiary company that administers programs for certifying 
motor vehicle compliance regulations for exhaust emission standards. The 
parent organization, TransLink Corporate, provides organizational leadership 
and oversight, strategic and financial planning, capital project approvals, 
and other corporate functions. Transit is delivered through two operating 
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companies: Coast Mountain Bus Company Ltd., which delivers bus, SeaBus, 
and HandyDART, a door-to-door shared-ride service; and BC Rapid Transit 
Company Ltd., which delivers rail and light rail; services may be directly delivered 
by these companies or contracted out to private providers. TransLink shares 
responsibility for the Major Road Network (MRN) with the municipalities; 
provincial highways are excluded from TransLink’s responsibilities. Ownership 
and operations remain with municipalities for the most part, while TransLink 
provides funding for operations, maintenance and rehabilitation of the MRN 
and shares in the cost of capital improvements. TransLink owns and operates 
three bridges and contracts out a fourth. Since 2005, TransLink has employed 
a dedicated transit police service, Transit Police.75

TransLink is headed by a CEO, who is responsible for the management of 
TransLink operations as directed by the Board of Directors. TransLink’s 
governance structure consists of the Board of Directors, the Mayor’s Council 
and the Regional Transportation Commissioner. The Board of Directors is 
made up of nine independent directors, who are selected based on skills and 
expertise and cannot represent constituencies or have other conflicting interests. 
Directors are screened by a panel comprised of one member each from the 
Vancouver Board of Trade, the Chartered Accountants of BC, the Greater 
Vancouver Gateway Council, the Ministry of Transportation and Infrastructure 
and the Mayor’s Council. The Board is responsible for hiring, compensating 
and monitoring the performance of the CEO and provides strategic oversight 
for the authority. The Mayor’s Council consists of representatives from each of 
the municipalities and the Tsawwassen First Nation. The Council collectively 
represents the interests of the region’s citizens, appoints the Board and receives 
and approves transportation and financial plans. The Regional Transportation 
Commissioner is appointed by the Council and acts separately from other 
governance components. The Commissioner acts independently to approve 
fares, customer survey and complaints processes, oversee the sale of major 
assets and report on TransLink’s performance to the Mayor’s Council.76 Figure 
6 provides a detailed overview of the governance structure and function.
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Figure 6: TransLink Governance Structure
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Figure 7: TransLink Key Stakeholders Diagram

TransLink is legally mandated to have a consultation plan that provides 
opportunities for consultation with the Mayor’s Council, municipalities, 
organizations, Metro Vancouver, and government and trade unions, as well 
as any other stakeholders that may be affected.77 TransLink is committed to 
transparency and clearly identifies key stakeholders and their relation to 
TransLink’s governance and organizational structure (see Figure 7).78

TransLink’s governance structure is currently in its second form. The original 
structure consisted of a Board of Directors made up of fifteen elected officials, 
three from the province and twelve locally elected representatives appointed 
by the Metro Vancouver Board, who reported to Metro Vancouver.79 The 
governance structure was criticized for its political nature early on. Stakeholders 
were concerned that the fully political body would be subject to infighting and 
conflict between municipal and provincial views, and that directors would be 
too busy attending to political duties to devote sufficient time to TransLink.80 
In 2006, in response to issues surrounding the Canada Line project and claims 
that the authority had become too parochial and lacked the expertise to deal 
with large infrastructure projects, the Minister of Transportation appointed a 
panel to conduct a review of the governance structure. In 2007, the SCBCTA 
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Act was amended and the current governance structure instated. Amendments 
also addressed changes to geographic expansion for operations and funding 
sources.81

Authorities and Funding
Under the SCBCTA Act, TransLink’s purpose is to move people and goods and 
to support the regional growth strategy, provincial and regional environmental 
objectives and the economic development of the transportation service 
region.82 TransLink is responsible for managing and operating the regional 
transportation system, developing and managing strategic transportation 
planning in coordination with Metro Vancouver, and generating, acquiring and 
managing funds necessary for operations and transportation development.83 In 
order to achieve its purpose, TransLink has been given considerable powers, 
including: authority over local transit operations; the ability to make bylaws 
required for the regional transportation system; to acquire, hold, manage, 
develop and dispose of land; and, to raise revenues by means of taxes, levies, 
project toll charges, user fees, motor vehicle charges and designated tolls.84

Historically, funding for transit in Vancouver has been from a mix of user 
fees, provincial tax sources and municipal property taxes.85 When TransLink 
was established, the province transferred additional motor fuel tax revenues 
and provincial sales tax on commercial parking in the region to TransLink, 
and provided the authority to use these revenue tools in the SCBCTA Act.86 
Currently, TransLink collects its revenues from the following sources: regional 
share of the motor fuel tax; transit fares; a portion of municipal property taxes; 
tolls; parking sales tax; provincial contributions; and other sources.87 Figure 7 
provides the full breakdown of projected revenue sources for 2013.
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Figure 8: TransLink 2013 Revenues

Revenues are used primarily for TransLink operations and are generally not 
high enough to provide significant financing for infrastructure development. As 
a result, financing for infrastructure projects must be raised through additional 
government contributions, debt financing and/or other sources. TransLink 
has also used P3s for recent projects, such as the Golden Ears Bridge and the 
SkyTrain Canada Line.88

TransLink at 15 Years: Lessons Learned
TransLink has often been hailed as a shining example of regional transportation 
planning, receiving numerous awards and recognitions since its inception. It 
has been successful in expanding the transit network and providing transit as 
a viable option to the car, increasing the number of transit trips taken by 38% 
from 1998 to 2007.89 The authority, in conjunction with Metro Vancouver, has 
achieved success in concentrating residential development in the metropolitan 
core and in targeting growth centres, particularly in neighbourhoods that are 
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close to SkyTrain stations.90 TransLink has successfully applied sustainability 
principles to its transportation strategy, coordinating land use with 
transportation planning, and using revenue tools that incentivize behavioural 
shift towards using alternate modes of transportation.

TransLink has had its share of problems as well. As mentioned earlier, TransLink’s 
governance structure is currently in its second form and reports indicate that 
another reform may be on the way. Current Transportation Minister Blair 
Lekstrom has openly proposed governance reform that would see the addition 
of two seats to the Board of Directors reserved specifically for the chair and vice-
chair of the Mayor’s Council. The proposal would address criticisms that the 
Board lacks transparency and conducts major decision-making behind closed 
doors.91 While reports indicate that transit ridership has increased, the number 
of car trips has also increased - as of 2008, 75% of trips in the region were 
made by car. The greatest number of car trips is made in the fastest growing 
communities, reaching as high as 90% of trips south of the Fraser River.92 
TransLink has been unable to expand quick, convenient service to these areas 
contributing to reliance on car transit. In addition, suburban communities are 
calling for major road and highway expansion to address high congestion rates 
and concerns regarding economic competitiveness in the region.93

TransLink’s most recent regional transportation plan, Transport2040, released 
in 2008, seeks to address these concerns. The plan emphasizes the need to plan 
beyond transportation needs to consider the impact of regional transportation 
on the environment, the economy, and society. Strategic goals include 
reduction of GHG emissions from transportation, investment in communities 
and transit to encourage use of transit, cycling and walking, investment in road 
projects to facilitate goods movement, and diversification of revenue sources, 
among others.

Perhaps the greatest challenge facing TransLink moving forward is funding. 
While TransLink uses a mix of revenue tools, the authority’s second largest 
revenue tool, the motor fuel tax, has substantially declined in the past few years 
far beyond anticipated forecasts. Increasing fuel prices have increased demand 
for transit, resulting in higher operating costs, while the shift from car to transit 
has resulted in reduced fuel tax revenues. Reduced fuel consumption amounted 
to a loss of $30 million in revenue in 2012.94 The shift away from the car is 
a positive sign from a sustainability perspective, but has left TransLink with a 
significant funding challenge, particularly when the system requires investment 
in infrastructure expansion to better serve the region.95
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MEASURING UP: ASSESSMENT OF METROLINX
As evident from the Big Move and the Draft Investment Strategy, Metrolinx 
shows promise. The agency has developed a plan that proposes expansion for 
multiple modes of transportation across the region, focusing on transit and the 
incorporation of sustainability principles, and has identified the need for stable 
revenue sources. However, the agency faces challenges in moving forward from 
the planning phase to implementation. Based on the theoretical framework 
discussed and lessons learned from the TransLink case study, four major 
challenge areas exist for Metrolinx: governance structure, funding mechanisms, 
level of integration, and the social and political environment.

Governance
In regards to governance, the literature and the case study emphasize the 
importance of incorporating professional expertise with political representation. 
From the beginning, both TransLink and Metrolinx experienced problems with 
a fully political board structure. Like TransLink, Metrolinx has learned from 
experience and moved to a non-political board comprised of professionals; its 
political accountability remains to the province alone through the Minister of 
Transportation. Alternatively, TransLink is primarily accountable to the Mayor’s 
Council, a municipal body, and reports to the Minister of Transportation 
regarding issues that require provincial involvement. As an agency, Metrolinx 
must by nature retain ultimate accountability to the province, but in moving 
forward with implementing a regional transportation plan consideration must 
be made for political representation from the local level. The introduction of 
a body such as TransLink’s Mayor’s Council may not be the solution, as the 
historical context differs between Vancouver and Toronto, but a formalized 
committee or group comprised of local stakeholders that periodically reviews 
and provides an additional oversight function could be a viable option. 
Alternatively, the Board structure could be amended to include additional seats 
for political representatives, as currently proposed in Vancouver. This type of 
local political representation will become more necessary as Metrolinx seeks 
to implement new revenue tools and garner support with the release of the 
forthcoming Investment Strategy.

Funding
Funding and the use of appropriate revenue tools to raise funds is a vital aspect 
of successful regional transportation. Metrolinx has been mandated to fund 
and/or arrange and manage funding for the regional transportation system 
and will be presenting the Investment Strategy to the province in 2013. The 
current funding arrangement is sufficient for operations and implementation 
of the initial phases of the Big Move, but more is required. As evident by the 
literature, sustainable, long-term funding is needed to provide stable revenue 
streams for operations and investment in long-term infrastructure. Current 
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revenue problems at TransLink signify the importance of ensuring that revenue 
tools are sustainable, provide incentives for behavioural change, and hail from 
a variety of sources to minimize risk. The content of the Draft Investment 
Strategy and recent discussion with Metrolinx confirms that the agency is 
taking all three of these requirements into consideration. John Howe, Vice 
President (VP) Investment Strategy and Project Evaluation at Metrolinx, has 
indicated that the revenue tools presented in the Investment Strategy will not 
focus on any single tool, but a combination of tools, with the dual intent of 
selecting tools that will not only raise revenues, but encourage transportation 
users to rethink the car as the first choice of travel in the GTHA.96 Continued 
government funding will also be a necessity moving forward.

Metrolinx faces a significant challenge in that it lacks the legislative power 
to implement revenue generating tools. As a positive sign of things to come, 
however, the Metrolinx Act contains provisions that indicate the province is 
open to amending the act to empower the agency with revenue generating 
powers.97 John Howe has confirmed that the Act will require amendments if 
the agency is to be empowered with financial tools, but acknowledges that the 
first step is to engage residents and open discussion with the government to 
arrive at a solution that involves key stakeholders and ensures that both cost 
and benefit are shared by all.98

Implementation of revenue tools, particularly those that involve taxation, 
raises the issue of taxation without representation. Details surrounding revenue 
generation are still vague and under the current structure revenue tools would 
be enacted at the provincial level and imposed strictly on the GTHA. The 
question then arises as to who should be responsible for ensuring that the 
revenue is well-spent. Under the current governance structure, accountability 
would lie solely with the province, but the idea of a regional tax demands 
regional oversight that would be sensitive to local concerns. As release of the 
Investment Strategy draws near, the media has already begun to question 
this approach.99 This harkens back to the issue of governance. Amendments 
to the governance structure, such as proposed earlier, could provide the local 
representation needed to move forward with the implementation of new 
revenue tools.

Level of Integration
Recalling Figure 4, Transportation Levels of Integration, Metrolinx does not 
clearly fit into any of the defined levels of integration, but incorporates aspects 
of each level. Originally designed as a transportation planning agency, Metrolinx 
does provide direct transit services through GO Transit and will expand 
service provision with the completion of the Union Pearson Express in 2015. 
Metrolinx is also in the process of integrating fares across the region through 
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PRESTO and is developing a transit tool for customers that will provide trip 
data based on integrated schedules. Yet, Metrolinx does not possess control 
over client satisfaction service, fare rates, or scheduling delivered by local 
providers. Metrolinx works in coordination with local providers, but relies on 
cooperation and influence to achieve full integration of transit. The same issue 
exists in regards to the road network and land use. The Big Move states that 
Metrolinx will be involved in delivering improvements to the provincial road 
network, but improvements at the local level will be left to the municipalities. 
Land use is determined at the municipal level in conjunction with the province 
and is governed by the GGH Growth Plan. Without a legislated mandate to 
develop local growth plans with the regional transportation plan, as is the 
case in Vancouver, Metrolinx relies on cooperation from local government 
in identifying and implementing land use policy that promotes sustainable 
transportation.

Determining the right level of integration is not an easy task. In Vancouver, 
the historical provision of regional transit by BC Transit made the uploading of 
transit to TransLink very easy; TransLink essentially integrated the Vancouver 
branch of BC Transit with the MRN and regional planning. The GTHA is much 
more complex. The GTHA has ten well-established local transit providers that 
operate and function in a variety of contexts. Metrolinx was not established to 
upload transit provision to a regional body, but to provide regional oversight 
and to guide and implement investment in transportation infrastructure. At 
this time Metrolinx has indicated no interest in integrating transit operations 
by uploading local providers as subsidiary companies, such as at TransLink. VP 
John Howe has attested that Metrolinx is focused on implementing integration 
through PRESTO and other initiatives pertaining to the Big Move and the 
Investment Strategy.100

Concerns persist that Metrolinx does not have the level of integration and 
legislated authorities necessary for success. In a study conducted by Hatzopoulou 
and Miller, interviewees indicated that they do not think Metrolinx has the 
leadership capability to make the Big Move a reality.101 Toronto Councillor 
Gord Perks has been vocal in his disdain for Metrolinx’s capabilities, stating 
in a recent interview that Metrolinx has “handed out a lot of big books with 
pretty maps. They’ve provided an exciting new brand; they’ve had meetings; 
they’ve acted as a training ground for a string of young professionals in the 
communications area.”102 Whether these accusations are grounded in reality has 
yet to be determined, but it does raise the issue of whether Metrolinx’s current 
level of integration is enough. Metrolinx has already encountered problems 
with its current integration focus on PRESTO. In early 2009, Metrolinx staff 
protested that the TTC was acting as a barrier to integration because of their 
unwillingness to adopt PRESTO.103 On a positive note, in a recent agreement 
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between the province, the TTC, the city of Toronto and Metrolinx, the TTC 
has pledged to adopt and implement PRESTO by 2016, making PRESTO 
fully operational across the region.104 This exemplifies how lack of authority to 
provide regional leadership can create significant challenges if local players are 
not willing to cooperate.

Integration issues also arise when transit expansions cross jurisdictional 
boundaries. For example, current plans will see the expansion of the TTC’s 
Yonge and Spadina subway lines into York Region, expanding the TTC’s 
operations beyond municipal boundaries. Transit provision that crosses 
municipal boundaries should ideally be relegated to a regional provider, such as 
Metrolinx, but in the current arrangement the TTC will retain control.105 On 
a similar note, according to the Big Move, capital assets of future infrastructure 
expansion projects by Metrolinx will be owned by the agency, but transit 
operations will remain under the local provider. This arrangement raises the 
question of whether local providers will have the funds required for the upkeep 
and daily operations of an expanded system. In response to this concern, VP John 
Howe indicated that Metrolinx is taking a flexible approach and will address 
each project on an individual basis in consideration of the skills, resources and 
expertise of each provider. Projects such as the Mississauga-Brampton Light 
Rail Rapid Transit project on the Hurontario corridor, which is the area’s first 
foray into rapid transit, Metrolinx might be the natural choice to build and 
operate the line. Alternatively, a well seasoned provider such as the TTC may 
be perfectly capable of operating independently from Metrolinx.106 Legislature 
has also given Metrolinx the ability to enter in agreements to provide services 
and operations for local transit if municipalities decide that uploading transit 
to Metrolinx is a more economical and effective option.107

In theory, integration is a simple matter, but the reality is often quite different. 
There is no simple solution to the challenges Metrolinx faces under its current 
level of regional integration. Full integration of transportation in the region 
may seem like the obvious solution, but the political and historical context 
in the GTHA is complex. Ultimately, any move to increase integration must 
come from the province. The province is unlikely to do so until Metrolinx 
has proved it has the required operational and leadership capabilities and local 
municipalities are willing to discuss the creation of a truly integrated authority.

In its current form, Metrolinx’s best choice is to continue its focus on achieving 
integration starting with its “customer first” approach. This means continuing 
with PRESTO implementation and schedule coordination as a first step, but 
the agency should give serious consideration to working with municipalities to 
take on operations for new projects, thereby starting down the path towards 
greater regional integration.
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Social and Political Environment
Metrolinx has support from the provincial government, but support from 
municipalities and the public is questionable. As evident from earlier 
discussion, Metrolinx has already encountered difficulties in implementing its 
plan and has faced criticism of insufficient political representation in decision 
making, which can impede project and revenue tool implementation. Since 
Metrolinx’s inception, expansion plans for Toronto have stalled and been 
reworked multiple times as a result of political conflict within city council and 
with Metrolinx. The city of Toronto has frequently expressed concern over 
Metrolinx’s proposed projects, citing that the agency does not incorporate local 
concerns and will not be held accountable for the results of its project design.108 
These fears seem more the product of mistrust and poor understanding of 
Metrolinx’s planning and project ability, fears which can be overcome through 
discussion and collaboration as evident by the long-awaited achievement of a 
formal deal between Metrolinx and the TTC for the construction of four new 
light rail rapid transit lines.109 If Metrolinx continues to “prove itself ” as the Big 
Move proceeds, resistance should decrease; incorporation of a political body 
into the Metrolinx governance structure may also go a long way to reducing 
political resistance.

At the citizen level, lack of public enthusiasm and support for transit initiatives, 
including funding, can be partially attributed to the simple fact that the 
majority of citizens are unaware of the Big Move and do not know who 
Metrolinx is or what it does. In a recently conducted Nanos Research survey, 
90% of respondents said that they had never heard of the Big Move.110 Even 
though recent actions suggest that municipalities are open to using new revenue 
tools for transit,111 lack of awareness presents a major challenge in garnering 
public support for new revenue tools. Metrolinx has acknowledged that public 
education has been lacking and is working to better communicate with the 
public. In late November 2012, Metrolinx launched the Big Conversation, a 
work plan to engage as many people in the region as possible in a discussion 
about transportation in the region, what projects are needed, and how the region 
can raise the funds. VP John Howe expressed confidence that through the use 
of educational methods and creative marketing to transform transportation 
from a dry, technical topic, to something that is relevant to day-to-day life, the 
public will be willing to enter the discussion and lend support to Metrolinx’s 
plan.112 When it comes to winning over the public, knowledge is power.
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CONCLUSION AND RECOMMENDATIONS
Following discussion and analysis of the challenges Metrolinx must overcome, 
the following is recommended:

Inclusion of political representation in governance structure.
A formalized body should be created that reports to the Minister of 
Transportation, such as a committee or advisory panel, comprised of local 
representatives to periodically review and provide additional oversight function 
for Metrolinx transportation plans. Alternatively, the current Metrolinx Board 
structure could be amended to include seats for political representatives as 
is currently being contemplated in Vancouver. Both the literature and the 
TransLink case study demonstrate the necessity, and challenge, in developing 
a governance structure that is able to provide objective, professional expertise 
and planning function while incorporating political representation. The 
creation of an advisory panel or additional Board seats would ensure political 
representation while limiting the effects of purely political decision-making. 
This type of professional-political balance will become especially important if 
new revenue tools are implemented.

Continued focus on identifying and implementing a diverse array of sustainable, 
long-term revenue tools, and presentation of a strong case for empowering 
Metrolinx to implement those tools.
Stable revenue streams are a necessity for investment in a sustainable 
transportation system. Current government subsidies and one-off investments 
in transportation projects are insufficient to build and maintain infrastructure 
on a regional level. The Investment Strategy must identify revenue tools that 
will provide stable, long-term funding to implement Big Move projects and 
continue to support maintenance, operations and further development of 
regional systems beyond 2031. Learning from TransLink’s experience with 
the gas tax, Metrolinx must use strategic planning to identify a diverse set of 
tools that will minimize risk while also encouraging the public to make smart 
transportation choices. Metrolinx must convince the province that it has the 
capacity and experience to manage these revenue tools by presenting a strong 
case. Any move to empower Metrolinx with revenue tools will require legislative 
amendments.

Continuance of the “customer first” approach to integration through fare, schedule 
and service integration.
Metrolinx does not have the ability to fully integrate transportation systems 
across the GTHA. The agency is limited by its mandate and there is no indication 
that the province has any intention of uploading regional transit systems to 
Metrolinx. Regardless, Metrolinx can continue to maximize integration of local 
systems within its current abilities. The “customer first” approach is a good 
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starting point. Metrolinx should continue to work with local transit providers 
to coordinate fares, schedules and other services wherever possible.

Encourage and develop operating arrangements with municipalities for new rapid 
transit projects where possible.
Ideally, a fully integrated system would see Metrolinx own and operate all transit 
systems across the region, much as TransLink owns and operates the majority of 
the transit system in Vancouver. This level of integration is simply not a realistic 
goal at this time due to the political complexities and historical context of the 
GTHA. Full integration would also require significant action from the province 
to upload local transit to a regional provider. However, Metrolinx does have the 
opportunity to take on operations for new projects. The agency has already 
shown strong operations capacity in the GO Transit division. Metrolinx should 
build upon this experience to work with municipalities to take on operations 
and continue to develop its role as a direct transit provider.

Greater dissemination of information on Big Move projects and engagement in 
extensive consultation with key stakeholders.
Successful implementation of the Big Move cannot happen without the support 
and cooperation of key stakeholders, most notably the municipalities that form 
the GTHA. The city of Toronto has already been vocal in its opinion that 
Metrolinx does not incorporate local concerns. Strong lines of communication 
and collaborative partnerships must be developed with these stakeholders not 
only to ensure continued cooperation and support, but to also ensure that the 
agency itself understands local issues and concerns.

Launch education campaigns targeting public awareness to garner increased 
support for financial tools.
Ultimately, politicians respond to the needs and concerns of the public. In 
order to gain the political support required to implement new revenue tools, 
Metrolinx must gain public support. This is perhaps the biggest challenge that 
the agency faces. Currently, the majority of residents in the GTHA simply 
have no understanding of Metrolinx, the Big Move, or the financial challenges 
involved in improving transportation. If Metrolinx is truly committed to 
implementing new revenue tools, it must first work towards increasing public 
awareness through education campaigns, creative marketing and continued 
consultation across the region.

Metrolinx has the knowledge and expertise needed to develop and implement 
a regional transportation strategy for the GTHA and has demonstrated 
consideration for the incorporation of key sustainability principles in its plan. 
Achieving successful implementation, however, is another matter. Metrolinx 
faces multiple challenges relating to governance structure, sustainable 
funding, integration, and the public and political environment. Using these 
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recommendations, Metrolinx can address these challenges head on and move 
closer to its goal of sustainable urban transportation. Whether the current 
level of integration across the region will be sufficient to develop the regional 
transportation system that the area needs remains the big question. In the 
meanwhile, Metrolinx has the potential to take the first step in creating a 
regional transportation system and can continue to work towards creating a 
brighter, healthier and more prosperous future for the GTHA.
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Taking Down the Fences:
Taking Down the Fences: Understanding and Overcoming Obstacles  
to Urban Food Production in Canada, A Comparative Case Study

By: Darrell Harvey

Residents of most major Canadian cities live far from where their food is grown; 
hundreds, sometimes thousands, of kilometres separate the predominantly 
rural farms from the plates of urban consumers. But with growing awareness 
of local food initiatives, from the Slow Food Movement1 to books such as the 
100 Mile Diet,2 urban dwellers are showing increasing interest in getting closer 
to their food. Over the past decade, local food – and the local food movement 
– has been propelled into mainstream consciousness.3

Today, businesses are tapping into this growing consumer demand for locally 
produced food. Upscale urban restaurants are serving up backyard greens, 
grocery stores are advertising fresh local produce, and farmer’s markets that 
sell in-season fruits and vegetables grown on the urban fringe are busier than 
ever. That is because consumers are paying a premium for it. A recent study by 
BMO found that Canadians are willing to pay 16 to 19 per cent more for local 
produce and meat than for food shipped from afar.4 Locally-produced food is 
also part of a larger market of values-based consumption. Consumer research 
conducted by Ontario’s Vineland Research and Innovation Centre found that 
more than a quarter of the province’s consumers are considered to be “socially 
responsible locavores.”5

Growing in lockstep with this consumer demand is an increasing focus on urban 
food security among municipalities across Canada. Cities such as Vancouver, 
Toronto and others have included food security in their municipal visioning 
and sustainability mandates, which have been actively supporting urban food 
projectsa. Nevertheless, in most cases grassroots organizations – not municipal 
governments – have been at the forefront of urban food initiatives, expanding 
new and existing community gardens, farming backyards through community 

a  In 2007, Toronto City Council unanimously adopted the Climate Change, Clean Air & Sustainable 
Energy Action Plan: Moving from Framework to Action. Included in that Action Plan was 
Recommendation 5d: “to establish an Enviro-Food Working Group to develop and implement 
actions to promote local food production, review City procurement policies, increase community 
gardens and identify ways to remove barriers to the expansion of local markets that sell locally 
produced food” (City of Toronto, 2007). In Vancouver, the city's Food Charter (2007) included 
urban agriculture as a priority, as did Vancouver 2020: A Bright Green Future (Greenest City 
Action Team, 2010).
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supported agriculture (CSA) initiatives, raising “city chickens,” and harvesting 
fruit from urban trees.

However, while the demand for local food is increasing and the idea of urban 
agriculture has been embraced by many municipalities, urban farmers face a 
host of obstacles that are limiting the supply. This paper seeks to identify and 
understand these obstacles to greater urban food production inside Canadian 
cities. Using a comparative case study approach, the paper examines grassroots 
urban agriculture initiatives in the City of Ottawa and considers the barriers 
they have encountered (and, in some cases, overcome) in their planning and 
implementation. These obstacles range from psychological and social barriers 
to acceptance, to policy constraints that throw up land use, legal and zoning 
obstacles. Rigid municipal policies and conservative political attitudes have 
also slowed innovation, alongside logistical barriers that have limited access 
to markets.

The paper focuses on two cases in Canada’s capital city: an urban farming 
business called Vegetable Patch that operated for three years growing produce in 
backyards, and an urban tree fruit harvesting initiative called Hidden Harvest 
that was started in 2012. These initiatives represent a particular type of urban 
food production: the growing and harvesting of food not simply near the city, 
or on agricultural land surrounding the city, but within the urban landscape.

The study compares and contrasts the experiences of these two Ottawa enterprises 
with projects, initiatives and policy environments in other municipalities. These 
comparisons are drawn primarily from other Canadian cities with longer track 
records of urban agriculture (such as Vancouver and Toronto), but also include 
some international examples to compare the approaches they’ve taken, and to 
explore what the City of Ottawa could learn from their experiences.

Urban agriculture in context
Growing food inside cities is not new. During the Second World War, residents 
of American cities planted more than 20 million “victory gardens,” which 
produced 44 per cent of the country’s fresh produce.6 In Canada, there were 
more than 200,000 backyard plots during the same era.7 Today, across the 
globe, urban agriculture contributes significantly to meeting the food needs of 
urban residents. In Havana, Cuba, an estimated 90 per cent of fresh produce 
consumed is grown in an estimated 5,000 urban gardens in and around the 
city.8,9 Petts (2005) has estimated that globally 600 million people are involved 
in urban agriculture,10 and presently 15 per cent of the world’s food needs are 
met through urban production.11
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Most studies of urban agriculture have focused on the global South, but 
Kortright and Wakefield have argued that “this does not mean that food cannot 
be grown in North American cities on a large scale.”12 Today there are more 
than 18,000 community gardens in the United States and Canada, according 
to estimates by the American Community Gardening Association. In Toronto 
alone, there are more than 125 community gardens and 13 city-operated 
allotment gardens.13 It is difficult to say exactly how many people are involved 
in urban agriculture in Canada, but a poll conducted by Ipsos-Reid found that 
40 per cent of people living in the greater Toronto area and 44 per cent of 
people living in the greater Vancouver area produce some of their own food.14

Urban agriculture is a broad term that encompasses many forms of food 
production, including everything from allotment and community gardens, 
to beehives and edible landscapes that incorporate food-producing plants, to 
urban greenhouses, rooftop gardens, and vertical agriculture.15 Household food 
growingb is also a component of urban agriculture. While there is a broad range 
of terminology for food-producing activities that occur within cities, this paper 
is focused specifically on the experiences of urban agricultural enterprises. These 
initiatives seek to expand urban food production for sale or distribution to 
others using a for-profit or partially for-profit model.

Most such enterprises are small operations such as Red Pocket Farm in Toronto, 
which produces organic Asian vegetables such as bok choy and choy sum on 
2,700 square feet of land spread across a dozen backyards. But there are also 
larger operations that have attracted venture capital such as Montreal’s Lufa 
Farms Inc. It supplies vegetables year round to its 1,000 weekly food box 
subscribers from its $2 million 31,000-square foot hydroponic greenhouse 
built on top of an office building. The company recently secured a $4 million 
investment to build two more projects in Montreal and is looking to expand 
to Toronto and the United States.16 Similarly, a Vancouver company called 
Alterrus recently unveiled a 6,000-square-foot greenhouse in one of the city’s 
downtown parking garages where it plans to grow salad greens and herbs.17 The 
two Ottawa case examples, Vegetable Patch and Hidden Harvest, fall into the 
category of urban agricultural enterprises.

Considering the issues that frame the local food movement – rural and urban 
– is an important jumping off point for any discussion of the obstacles that 
face urban food producers. Urban agricultural enterprises encounter many of 
the same obstacles as other local food initiatives, and solutions from non-profit 
food production or from less urban locales may be transferrable to urban food 
growing businesses. Farming on the urban fringe, for example, has been much 

b  Household food growing is the use of the private (owned, rented, or leased) property around a 
residence for growing edible produce (Kortright & Wakefield, 2011).
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studied, with research undertaken into the growth of part-time farming, pick-
your-own operations, direct sales and agri-tourism on the close periphery of 
North American cities.18,19,20 These commercial enterprises on the peri-urban 
fringe provide some interesting examples of business models and approaches to 
food distribution discussed later that may assist urban food producers.

Studies of community gardens in the United States and Canada also offer 
valuable lessons for commercial urban farming. Scholars have focused on the 
social benefits of producing and consuming local food, including the notion 
of food citizenship, which considers the social and environmental impacts of 
individuals and groups gathering together to grow food inside the city.21 While 
there are ongoing debates within the movement about the potential of local food 
production to achieve a variety of social and economic goals (debates which lie 
outside the scope of this paper), scholars have succeeded in establishing many 
of the benefits of local food production. Newman outlines the many advantages 
to local food, including its superiority to industrial food systems “in terms of 
food safety (as local food is said to be handled more carefully), environmental 
effects (as less fossil fuels are used), food taste and freshness (as varieties do not 
have to be chosen for durability over long distances), and regional development 
(as local farm economies are preserved).”22 Others have found that local food is 
healthier and fosters a sense of place.23,24 There are also environmental benefits 
in terms of the preservation of biodiversity; cultivating local varieties of food 
plants requires fewer pesticides and fertilizers because they are adapted to local 
conditions.25 However, the most cited benefit of local food is its proximity to 
markets. The energy required and environmental impact associated with the 
transport of food over long distances within the current industrial food system 
is a primary argument in favour of local food economies.

Several studies have attempted to measure these energy and environmental costs. 
For example, Raeburn estimated that a head of California lettuce containing 
fifty calories takes 400 calories to grow and 1,800 calories to ship to consumers 
on the east coast of the United States, calling into question the energy efficiency 
of the industrial food model.26 Local production, on the other hand, has been 
estimated to offer a fifteen-fold savings in carbon emissions compared to food 
that must travel long distances.27 However, other studies have dampened 
expectations of significant energy and carbon savings from locally produced 
food. A Swedish study of small-scale market and farm-gate sales found “there 
was no energy saving over the industrial food system except for some varieties of 
fresh fruit and vegetables sold during their growing season.”28 Other European 
examples have produced similar results.29

However, Newman argues that the problems noted in these studies arise 
from “the inefficiency of individual customers driving to the farm or to a 
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rural market to pick up food, or in the urban cases with individual farmers 
transporting small amounts of food in private vehicles to urban markets.”30 
These problems could be mitigated by increasing volume to a point at which 
transport efficiencies take effect.31,32 However, while many of these studies 
focused on peri-urban agriculture, another solution could be found in a new 
form of “extreme local food” – a term Newman uses to describe meeting food 
needs within the city itself.33 It seems a natural fit to bring food production 
directly into the urban landscape, she argues, given that these large urban areas 
are where studies have found that demand for local food is greatest.34,35,36 The 
urban agricultural enterprises in the Ottawa case are examples of “extreme local 
food” – the growing and harvesting of food within the urban landscape.

Collectively, the literature has demonstrated that there is indeed a growing 
public awareness of food security, as well as increasing consumer interest in 
local food; there is food available in urban environments, and there is action 
being taken to grow and harvest it. Nevertheless, urban food production 
remains small and accounts for a tiny fraction of consumption. This paper asks: 
Why? And what is hindering urban food producers from expanding the supply?

To answer that question, the paper focuses on two particular modes of urban 
food production: small-scale urban farming and urban tree fruit harvesting.

Urban Farming
Urban farming is characterized by three key features: its small scale, high-
intensity methods, and close proximity to markets. There are many incarnations 
of urban farming, but most are a variation on small-plot intensive farming, 
otherwise known as SPIN farming, a non-technical way to grow food that 
requires little in the way of land or start-up capital. The term SPIN was coined 
by Saskatoon farmer Wally Satzewich, who moved a rural farm operation into 
city backyards more than a decade ago after he realized he could make more 
money using less land closer to his markets. His multi-location urban farm was 
originally dispersed over 25 garden plots rented from homeowners, and ranged 
in size from 500 square feet to 3,000 square feet for a total growing area of a 
half acre. The produce is sold at a farmers market and to restaurants in the city. 
He also educates prospective urban farmers on SPIN farming techniques.37

As the SPIN farming website describes it, urban farming “takes the challenges 
posed by urbanization and turns them to the farmer’s advantage.”38 Those 
advantages include minimal start-up costs. Urban farms need not debt-finance 
the purchase of a large plot of land; most farmers rent land from homeowners, 
who receive a share of the produce in return. Overhead is minimal – farming 
is done by hand so there’s no need for expensive mechanized equipment or 
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elaborate irrigation systems, as farmers can take advantage of existing water 
utilities. Transport costs are also low with close proximity to markets. Urban 
growing also provides a more controlled environment, with fewer pests, better 
wind protection and a longer growing season due to the retained heat of the 
city.39

Little research has been undertaken to estimate the total yield potential of 
urban farming in Canadian cities, but a pilot study in Vancouver suggests the 
potential is large. Levenston et al. estimated that one-third of the land area 
in a 3.4 acre residential city block was suitable for growing edible crops.40 In 
addition to the backyards of homeowners, urban and suburban landscapes have 
vast swaths of open land, often on the periphery of football fields, school yards, 
and municipal buildings. Most of it is currently cultivated as lawn. In Toronto, 
the city’s Food Policy Council estimated there is enough productive land to 
grow “16,700 tonnes, or about 10 per cent of the city’s vegetables, within or 
very close to the city limits”.41 That’s all fertile ground for “agrepreneurs,” as 
Hewitt describes them, “a new wave of entrepreneurs that are finding a niche in 
the growing market for local, small-scale, and sustainable food production.”42

Urban Tree Fruit Harvesting
Cities are also home to thousands of fruit and nut-producing trees. These 
trees are spread across municipalities on the properties of homeowners and 
commercial enterprises, and on municipal lands. Most of the fruit and nuts 
that grow each year fall to the ground and rot. However, that is beginning to 
change in many Canadian cities, as grassroots organizations have mobilized to 
capture this lost bounty and ensure that it is consumed – often in the form of 
donations to food banks and as marketable produce.c

This mode of urban agriculture is a form of “edible landscapes.” According to 
Just Food, a local food security and advocacy organization based in Ottawa: 
“In communities with edible planting strategies, edible landscapes are typically 
found along boulevards, in public parks, at City Hall buildings and, unlike 
community gardens, are open to the public or specific community groups 
that have an agreement with the city for the harvest.”43 Edible landscapes offer 
similar benefits to other forms of local food, including “connecting local citizens 
to natural food systems”, “providing access to food sources that are not readily 
available in grocery stores for all income levels”, and reducing “the ecological 
footprint of the food system by providing locally-grown food sources.”44

c  See Not Far From the Tree (http://www.notfarfromthetree.org) in Toronto, Ontario, and LifeCycles 
Project Society (http://lifecyclesproject.ca) in Victoria, British Columbia.
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Urban agriculture in Ottawa
Grassroots initiatives located in the City of Ottawa operate within the 
particular cultural, legal and policy environments of the National Capital 
Region. To understand the barriers they have encountered to increasing urban 
food production, it is important to situate their efforts within the city’s broader 
approach to food and agriculture.

Geographically, the City of Ottawa covers 2,800 square kilometres, including 
a great deal of rural agricultural land that accounts for 90 per cent of its land 
area. The city’s “greenbelt” also encircles the urban core and includes park, 
recreation and farmland. At the heart of the city is the Central Experimental 
Farm, an agricultural facility, working farm, and research centre of the Research 
Branch of Agriculture and Agri-Food Canada. Thanks to a history of municipal 
amalgamation and the significant land holdings of the National Capital 
Commission (NCC), rural agriculture is very much a part of this otherwise 
urban city.

The large amount of land shapes Ottawa’s approach to urban food issues. For 
example, in 2011 the City of Ottawa published a baseline sustainability report 
for the region in collaboration with the City of Gatineau and the National 
Capital Commission. The goal of the report and subsequent long-range 
plan was to examine ways in which the region’s communities could be more 
sustainable, resilient, and liveable in the future.45 Entitled “Our Common 
Future,” and produced by the city’s Community Sustainability Department 
before it was disbanded in 2012, the report included “food and agriculture” as 
one of its 12 pillars. It called on the city to ensure that “the local food system is 
sustainable and provides residents with healthy and affordable food.”46

While the report praised many of the city’s sustainability efforts to date, it 
noted that preservation of agricultural land within its boundary was one area 
where Ottawa was “not doing well...Ottawa has developed as a municipality at 
the expense of its agricultural land, the foundation for future food security.”47 
While the primary agricultural focus in the report was on preserving farmland 
within the city’s greenbelt and surrounding areas, the long-range plan that 
was ultimately submitted to city council in 2012 also recommended taking 
unspecified steps to “grow and process food in villages and the urban area,” 
offering at least passing recognition of growing urban food initiatives.48

While Ottawa has taken steps to support farmers in the region by giving 
preferential locations at city farmer’s markets to local producers, there have been 
few policies aimed at encouraging food production in urban areas specifically. 
Municipal policies and bylaws that affect urban agricultural enterprises are 
discussed below.
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Urban farming in Ottawa: The case of “Vegetable Patch”
The proprietors of Vegetable Patch are not the only urban farmers in the 
nation’s capital, but they were by far the most publicized during their three 
years in business. Started in 2009 by a software-developer-turned-farmer and 
operated by a series of partner-farmers each season, the project garnered media 
interest from major new outlets in Ottawa, as well as some national coverage.49

Vegetable Patch’s business model was similar to small-scale urban farm projects 
in other cities. Using shovels and a rototiller, Vegetable Patch farmers dug up 
urban lawns around Ottawa and turned them into backyard farms. In return 
the homeowners received a weekly basket of produce. The farmers sold the rest 
at a local farmer’s market and to consumer investors in the form of farm shares, 
otherwise known as community supported agriculture (CSA).

In Ottawa, Vegetable Patch found no shortage of homeowners ready to give up 
their grass. In 2010, the project proprietors had a pick of nearly 50 plots offered 
to them, of which they choose 11, clustered in three neighbourhoods within 
the core of the city. Plots needed to be a minimum of 1,000 square feet, sunny, 
with ready access to water and ideally a place to store tools. Total cultivated 
area in the 2010 season was approximately one half acre (compared to rural 
vegetable operations that cultivate anywhere from 5 to 20 acres).50

Unlike at most rural farms, every square inch of the urban plot was put to use. 
As soon as one crop was harvested, another was planted; sometimes four or five 
crops were planted in a season, using the same piece of land. In 2010, Vegetable 
Patch sold approximately 20 farm shares (biweekly baskets sold for $275; 
weekly baskets cost $550 for the season). The business netted approximately 
$10,000, shared between two partner-farmers.51 The enterprise operated from 
2009 to 2011, but did not farm during the 2012 season due to personal reasons 
of the proprietor.

Urban tree fruit harvesting in Ottawa: The case of “Hidden Harvest”
Hidden Harvest is “a mission-directed social enterprise” that harvests fruit and 
nuts that would otherwise go to waste from public and private property in 
Ottawa’s urban neighbourhoods. In order to reap the harvest, the organization 
connects tree owners with volunteer pickers. As the organization’s website 
describes, “The bounty from harvest events is shared amongst the nearest 
food agency, the homeowner, the harvesters, and Hidden Harvest Ottawa.”52 
The goal is to increase the city’s food security by providing the “opportunity, 
education, infrastructure and legal means for people to access the edible fruit 
and nut trees around them.”53 The organization also sells food-bearing trees to 
generate revenue and to facilitate expansion of the city’s edible infrastructure. 
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Begun in the spring of 2012, the organization set out to host more than a 
dozen harvest events, train harvest organizers and a host of volunteer 
pickers, and develop an online inventory of the city’s fruit-bearing trees 
for the public to access. The organization collaborated with the city’s 
forestry department and open data initiatives, and received encouragement 
and some logistical support (but no funding) from city staff.54 
The long-term goal is to foster the largest urban orchard in eastern Canada. 
Hidden Harvest is following in the footsteps of similar urban orchard initiatives 
such as Toronto’s Not Far from the Tree, which offer valuable comparisons 
when examining the challenges and successes in their respective cities.

The “Fences”: Barriers to urban food production
Both Vegetable Patch and Hidden Harvest were greeted with enthusiasm by 
grassroots supporters and local food advocates. They also received significant 
media attention, and, in the case of Hidden Harvest, some moral and indirect 
logistical support from city administration. But each initiative has faced 
significant barriers that made more difficult the already challenging task of 
establishing a new enterprise.

The discussion below explores the primary barriers that continue to separate 
city-dwellers from their food, and prevent or limit the activities of food 
producers such as Vegetable Patch and Hidden Harvest. These metaphorical 
“fences” that have kept urban food production on the sidelines can be grouped 
into three broad areas: psychological and social barriers to acceptance; legal and 
policy barriers; and logistical and market barriers. The paper will systematically 
explore each set of barriers, examine what impact they have had on the 
aforementioned urban agriculture initiatives in Ottawa, and look to other 
municipalities for comparisons and lessons learned.

Psychological and social barriers to acceptance
The greatest psychological and social barriers to urban agriculture are rooted in 
our current model of food production and consumption. This includes a rural-
centric view of where food comes from that has distanced farmers from urban 
dwellers, as well as widely held notions about the urban form and its nature and 
purpose. Assumptions about property rights and access to “the commons” also 
present social barriers that underpin legal and policy environments that will be 
discussed later. Collectively these attitudes have created “short fences” – long-
standing and persistent, limiting the pace of growth for urban agriculture, but 
low enough that, in many cases, they are being overcome.
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Agriculture as a rural phenomenon
Since the Second World War and the end of the era of “victory gardens” that 
marked the height of urban agriculture in North American cities, agriculture 
has been dominated by a rural-centric view of the farm. Cities, in fact, have 
been defined by their lack of food production. British historian Arnold Toynbee 
described the city as “a settlement whose inhabitants cannot produce within the 
city limits all of the food for keeping them alive.”55 With technological advances 
in refrigeration and transport, food could be shipped from afar and kept “fresh” 
longer than ever before; the noise and smell of agricultural activities also helped 
push food processing out of urban areas.56

Today, producers and consumers are separated by great distances, and often 
by transnational boundaries. Not only have agricultural skills been lost and 
concentrated in a shrinking minority of food producers, but this spatial 
distancing has “foster[ed] temporal distancing” that has left consumers “so 
separated from their food that they are often unable to recognize it in its raw 
unprocessed form.”57 One Vegetable Patch farmer described an encounter with 
a neighbouring landowner to one of the project’s garden plots. The farmers 
were digging potatoes in the autumn and the neighbour poked her head above 
the fence and asked them what they were doing. “I told her we were digging 
potatoes,” said the farmer. “The woman responded, surprised: ‘Oh, potatoes 
grow in the ground?’ This was just a normal woman who was so disconnected 
from her food.”58 As a result, urban farmers must often educate consumers 
about the food they are growing before they can sell it to them. Vegetable Patch 
farmers found that interacting with property owners, farm share members and 
customers at the farmer’s market was an essential part of the education process 
needed to bridge the knowledge gap.

Hidden Harvest had to work at educating not only consumers, but landowners 
and city administrators, too. Most homeowners do not know the varieties of 
fruits and nuts that grow on the trees on their property, and are uncertain if 
they are safe to eat. At the municipal level, information about the potential 
tree-fruit yield from city-owned trees is also lacking. Ottawa has approximately 
300,000 trees on municipal lands, yet it is unknown how many of those are 
fruit-bearing. Just 20 per cent have been inventoried (of those, approximately 
4,200 have been found to produce edible fruits and nuts). Hidden Harvest is 
helping share that open source city data with residents by hosting on its website 
a searchable online map of fruit-bearing trees on city land.59

Education has been a key component in urban agriculture initiatives in other 
cities as well, including Toronto’s Not Far from the Tree urban orchard initiative, 
which – like Hidden Harvest – does outreach and runs canning workshops to 
show city residents how they can process and market the fruit they harvest.60 
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Similarly, one Vegetable Patch farmer described the significant education 
component to the business in this way: “Half the project was growing the 
vegetables; the other half was just making people more connected with where 
their food comes from.”61

Aesthetic assumptions about urban forms
Prevailing notions of what plant life is appropriate within the urban form also 
present challenges to urban food producers. Urban farmers are concerned 
primarily with maximum land use and effective yields. This contrasts with most 
other types of household food growers, who grow food for cooking, teaching, 
hobby, environmental or aesthetic reasons.62 For the proprietors of Vegetable 
Patch in Ottawa, one of the biggest worries that prospective landowners 
had about tilling under their lawn to plant vegetables was: “What will my 
neighbours think?”

“People aren’t used to seeing vegetables grown in the city,” said one farmer. “A 
lot of the landscaping we do in cities is purely aesthetic. Plants are chosen that 
are beautiful, compact and clean; a tomato plant is not like that. It’s wild. It 
is so different from what we’re used to in our urban landscapes... I think a lot 
of people were kind of shocked when we took the sod off. One person said, ‘I 
didn’t expect [the patch of dirt] to be so big.’ They had in mind perfect rows of 
carrots, but it takes a while to grow.”63

Kent Portney describes the NIMBY (Not In My Back Yard) Syndrome as one 
of the “three deadly sins” that often impedes progress towards sustainability.64 
He defines the phenomenon as the tendency of people to want the benefits of 
something (in the case of urban farming: fresh, local, organic food), but not the 
costs of those benefits (i.e., the sights, sounds and smells of farm-related activity).

For example, one neighbour to an Ottawa farm plot constructed a large fence 
soon after the lawn was tilled under because they said they did not want 
to look at the bare dirt. However, other than curious looks and occasional 
questions, Vegetable Patch was not impeded by opposition from neighbouring 
landowners; great care was taken to ensure farming activities did not disturb 
adjoining properties.65 In Vancouver, however, conflicts over the appearance of 
urban farms have escalated into complaints by “lawn-loving homeowners” and 
accusations of bylaw infractions. In a city with as many as 10 urban farms and 
a green-minded city administration that is encouraging local food production, 
Vancouver municipal workers must walk a fine line as they mediate these 
disputes.66
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In Ottawa, Hidden Harvest has battled a different kind of perception problem. 
Many people view fruit-growing trees as an aesthetic liability, rather than a 
food asset. Since most city tree fruit is not harvested, it falls to the ground and 
sometimes makes a mess. Fallen fruit and nuts make convenient projectiles 
for school children to hurl at one another, and the flattened “street jam” is left 
for homeowners or city maintenance personnel to clean up. The result: until 
recently, the city has included only a few fruit trees (primarily serviceberry trees) 
on its “plant list.” Hidden Harvest’s business is to collect the fruit while it’s still 
on the tree, before it can become a liability on the ground. Its proprietors have 
also been collaborating with the city’s forestry department to increase its range 
of plantable fruit trees. In the spring of 2012 the city added apple and pear trees 
to the list that its foresters can plant.67

Consumer discrimination
There are also social and psychological factors that may encourage consumers 
to discriminate against locally-produced food, especially food grown inside the 
city. Similar to skeptical attitudes toward municipal water quality that have 
perpetuated growth in the bottled water industry, growing food in city soil 
could be seen by some as a health and food safety concern.

Cities are home to brownfields – former industrial and commercial sites that 
may be contaminated by hazardous materials. Although most urban farming 
is undertaken on residential property without a history of industrial use, food 
safety remains a worry for consumers. “Soil contamination was a question that 
was brought up a lot, especially when it came time to sell the vegetables at the 
farmer’s market,” one Vegetable Patch farmer reported. The Ottawa enterprise 
planted primarily in mature residential neighbourhoods with large backyards. 
They entered into land use agreements only with homeowners who knew the 
history of the land to avoid the necessity for expensive soil sampling.

Urban farms in other cities have taken different approaches depending on soil 
quality and past land use. City Farm Boy in Vancouver, for example, uses only 
former gardens or areas that have been covered in grass. On the other hand, 
Your Backyard Farmer, an urban farming enterprise in Portland, Oregon, 
requires homeowners to test soil for lead and other heavy metals. Even when 
free of contamination, urban soil quality can be an impediment to crop yields. 
Vancouver’s soil is generally quite good, but Portland’s urban farmers often 
bring in a blended soil mix to compensate for poor quality soils.68 In the case 
of Vegetable Patch, the farmers used existing soils aided by organic compost.

There are other “discriminatory” consumer attitudes that have effects on demand 
for locally-grown produce such as an absence of seasonal eating habits among 
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Canadian consumers (most people are accustomed to eating summer vegetables 
all year round). However, because most urban food operations operate only in-
season (and thus do not compete with imported industrial food in the winter 
season), the proprietors of Vegetable Patch and Hidden Harvest did not view 
this as a barrier to social acceptance.69,70

Access to the commons
Another of the “three deadly sins” that impedes progress toward sustainable 
cities, according to Portney, is the “tragedy of the commons.”71 The tragedy 
“occurs when common goods or common-pool resources (such as the air and 
sometimes the water and public lands) are used by individuals for personal 
gain.”72 The theory assumes that individuals will act selfishly and deplete the 
resource. The reaction has been, for example, to enact strict protections on the 
use of public lands. Ottawa’s Hidden Harvest has had to contend with these 
assumptions that underpin municipal bylaws that prevent picking fruit from 
the thousands of fruit-bearing trees located on municipal property.

This access to public lands for a combination of private and public benefit (a 
quarter of the harvest is donated to local food banks, and the remainder is for 
personal and commercial consumption of a food product that would otherwise 
have gone to waste) could be perceived as a threat to the commons, rather than 
a beneficial use. In this case, the common-pool resource has been surrounded 
by metaphorical and, in some cases, real “fences,” protected from use for fear 
of the “tragic” outcome.

These barriers are fed by what Portney calls presumptions of “rampant 
individualism” among common-pool resource users,73 which runs counter to 
his concept of sustainable communities, which is “for many cities and in many 
respects, fundamentally communitarian in nature.”74 Other scholars such as 
Elinor Ostrom – who has studied small-scale, common pool resource decisions 
around the world – found that “people do in fact make collectively beneficial 
decisions concerning the allocation of common pool resources”.75 She concludes 
that “individuals ... not only come to agreements but craft their own rules and 
enforce these rules without relying extensively on external authorities”.76

Hidden Harvest runs on similar communitarian principles that support free 
access to public food based on a sustainability ethic that assumes community 
members will nurture rather than deplete the resource.77 Yet these values often 
run counter to dominant social and political values. How the organization 
has navigated the legal implications of these philosophical barriers is discussed 
further below.
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Collectively, these societal perceptions and attitudes have resulted in social 
barriers that serve as “short fences” – long-standing and persistent, limiting 
the pace of growth for urban agriculture, but low enough that progressive 
municipalities have been able to look over them, and – in line with broader 
cultural shifts – support proponents in trumpeting the merits of local food 
production.

Vancouver, for example, has put urban food production on its municipal 
agenda, including support and promotion for urban farming as part of its 
efforts to be the world’s “greenest city.”78 Even in Ottawa, the city forestry 
department’s decision to include more fruit-producing trees on its eligible 
planting list shows a willingness to elevate considerations about food security at 
least to the same level as aesthetic priorities in choosing green infrastructure. In 
fact, the very existence of these urban agricultural enterprises is proof positive 
that these social and psychological barriers can and are being overcome.

Legal and policy barriers
Legal and policy barriers, on the other hand, present “tall fences” that can 
stop urban agriculture initiatives before they start. These fences are difficult to 
climb – built with complex rules and regulations for land use – and are hard 
to see over into the bureaucracy that enforces and administers them. These 
barriers are often reflective and rooted in the psychological and social barriers 
discussed above.

For example, bylaws put in place ostensibly to protect urban residents from 
“rural problems” treat the natural by-products of urban farming as nuisances. 
These can include bylaws that limit noise (curbing small urban animal 
husbandry initiatives), or pest control issues when animals such as rabbits, deer, 
or racoons come looking for food in urban gardens. Likewise, determining 
who has access to city land, and who pays and who benefits when it is used to 
cultivate food, can be another bone of contention. Still, although these issues 
present challenges, some municipalities have built “gates” through these fences 
– altering existing bylaws and allowing pilot projects to proceed.

Bylaws, zoning and taxation
Urban food producers face issues involving land use designation, zoning, 
bylaws and taxation that can affect their ability to benefit fully from their urban 
location. In Ontario, for example, property tax policy favours rural agricultural 
production. Rural properties that are used for agricultural purposes are assigned 
the Farm Property Tax Class (which pays just 25 per cent of the residential rate) 
if the use meets the definitions of the Ontario Ministry of Agriculture, Food 
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and Rural Affairs. Small-scale urban food production projects, however, rarely 
meet the definition and therefore are not eligible for the lower tax rate.79 This 
puts urban farmers at a competitive disadvantage to rural producers.

Ottawa’s urban farmers must also work within Ontario’s property tax 
environment. Thus far, the implications have been negligible on operations such 
as Vegetable Patch, which “rents” land essentially free of charge from residential 
property owners. However, a tax benefit similar to the Farm Property Tax Class 
for urban producers could provide incentives to other private landowners to 
turn over larger unused or underutilized land to food production.

Bylaws can also pose significant barriers to urban agriculture.80 Hidden 
Harvest has been affected by municipal bylaws that “stipulate that parts of 
trees and plants cannot be removed from City of Ottawa parks and facilities.”81 
Hidden Harvest organizers see the implications of these bylaws in terms of 
food security: “Harvesting food that is dropping to the ground is almost a 
criminal activity. Yet the number of people accessing food banks [in Ottawa] 
is up 15 per cent from the previous year. It’s scary.”82 Hidden Harvest has 
navigated these legal restrictions by negotiating a “Consent to Enter Permit” 
that allows its harvesting teams to pick fruit from trees on city-owned land. 
The process took months of internal approvals by municipal officials and 
required the organization to obtain liability insurance, but the efforts were 
ultimately successful.83

Broader access to municipal trees without special permission would require 
bylaw revisions in order to “permit access to the products of edible plants in 
designated areas for the purposes of harvesting produce,” according to Ottawa 
food advocacy organization Just Food.84 Some urban harvesting organizations 
in other cities have avoided the headaches of municipal bureaucracy by focusing 
solely on private lands, leaving the thousands of municipal trees untapped.85

However, some municipalities are actively working to create a legal framework 
that will make the establishment of urban agriculture initiatives easier and 
more seamless within existing zoning and bylaw environments. Flint, Michigan 
is one example;86 Vancouver is another. That city has recently modified local 
bylaws, for example, to allow hobby beekeeping to help pollinate plants in 
urban food gardens (in contrast, the Ontario Bees Act effectively bans raising 
bees in urban areas).87 Vancouver’s new rules allow residents two beehives per 
residential property providing they have a six-foot high fence surrounding their 
property to minimize contact with neighbours and pedestrians.88

Vancouver has also been a leader in other areas of urban food production, 
considering policies that allow residents to apply for permits to legally keep 
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urban chickens (they are banned in most municipalities), and are developing 
policy guidelines to “explore related issues, such as noise complaints, a potential 
rise in predators and the prospect of an avian influenza outbreak, prior to 
drafting a bylaw amendment.”89

Lack of policy supports
A lack of policy support in general has been a key feature of urban agricultural 
development to date. In Ottawa, agriculture policy has been focused squarely 
on rural production. In the introduction to the city’s Official Plan, the 
only mention of agriculture – tellingly – falls under the theme of a “Strong 
Rural Economy,” where “All people recognize and support the special role of 
agriculture, rural businesses and tourism in our economy.”90

Likewise, the city’s 2011 baseline sustainability report focused its food security 
message on protecting rural farmland on the periphery of the city, noting that 
“since 1988, about half of the land added to the supply for urban development 
in Ottawa has been agriculture land,” and pledging to monitor the consumption 
of that land “as a measure of our ability to preserve our potential to feed 
ourselves.”91 There is no mention of growing food within the urban landscape.

Ottawa’s urban farmers have been on their own in terms of policy support, but 
enterprises like Vegetable Patch would like to see more government engagement 
to support and promote the sector. “A little initiative from governments would 
go a long way... Different incentives could be put in place. [A few years ago] 
you could get a tax credit for purchasing home renovation materials; if the 
same thing could happen with installing a vegetable garden, which can be quite 
costly with the initial inputs, government could help light the fire.”92

Hidden Harvest would also like to see food security policies that take a long-
term approach to the city’s forestry assets. A major barrier to expanding the 
potential food yield of the city’s urban forests has been policies that favour 
planting of “developer-friendly trees” that grow fast and small. “When you’re 
talking in terms of a tree, the time scale you need to think of is 20, 30 or 100 
years. Smaller trees look cute, but they don’t provide much canopy to draw up 
the water and nutrients necessary to create a sustainable ecosystem.”93

Cities such as Vancouver, on the other hand, have introduced a host of 
strategies to increase food production within the city such as “requiring green 
roofs on some new developments that can be used to grow food, adopting 
an edible landscaping policy and promoting small plot intensive farming for 
food cultivation of underutilized land.”94 In 2007 Vancouver adopted a Food 
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Charter, a document which has been driving the development and regulation 
of urban agriculture ever since.95

The general absence of urban agricultural policy across most municipalities 
has been attributed by some analysts to a lack of food systems knowledge 
among city planners.96 A 2011 survey by the Ontario Professional Planners 
Institute found that just 15 per cent of Ontario planners reported significant 
involvement in food issues.97,98 However, changing complex land use policies 
will require knowledge of the existing regulatory structure and an understanding 
of competing commercial and public interests. Soma and Wakefield argue that 
these changes will require “engaging planners who have a strong understanding 
and practical experience in food systems” to build “gates” through the policy 
fences that are currently keeping greater food production out of cities.99

Logistical and market barriers
Finally, urban agriculture projects have been limited by logistical challenges 
and barriers to market access. Access to land, cost constraints, competition, 
and isolation from traditional food distribution networks all exert pressure on 
urban food producers. While small-scale urban farming operations pose little 
threat to the industrial food system, there may be thresholds that could curb 
expansion, undermining attempts to distribute urban food more widely within 
cities. These “hard walls” that limit the urban food producer’s role in broader 
urban food security are often built far from an individual municipality and 
by entities beyond the scope and jurisdiction of municipal law-makers and 
bureaucrats.

Access to land
While cities have large areas of available land that could be used for urban 
agriculture, farmers often face competitive land use pressures. Vancouver, for 
example, has little vacant land for food production because the city’s population 
and property values continue to grow. Property developers may temporarily 
allow a community garden on a vacant lot until property conditions permit 
construction. For example, a community garden with 60 plots at Seymour and 
Pacific in downtown Vancouver “lasted two years before the housing market 
improved and allowed the developer to begin construction in 2010.”100

In Ottawa, increasing demand combined with scarce access to public lands for 
food growing activities has led to waiting lists for community garden plots that 
average two years.101 Urban farming enterprises such as Vegetable Patch have 
relied exclusively on private lands, but because they are spread out in small 
plots over one or more neighbourhoods, operations face diseconomies of scale, 
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decreasing productivity, and increasing costs of transportation both in terms of 
time and money.102

Access to larger plots on public land within cities could enhance the viability 
of urban farming operations. Ottawa food advocacy organization Just Food 
has proposed that the National Capital Commission (NCC), the region’s 
single-largest landowner, invite new community gardens and urban agriculture 
opportunities onto NCC land.103 A survey of institutional landowners in 
Toronto found similarly vast potential for food production on public lands, 
but little coordination or policy infrastructure in place to enable its use for 
urban agriculture.104

Cost and niche markets
One of the biggest challenges to urban agriculture enterprises is 
convincing people that it is a viable business. Costs of soil testing (or, 
if necessary, soil supplementing), access to quality compost, and a lack 
of economies of scale that are enjoyed by their rural competitors all put 
upward pressure on costs. Crop choices are also key to business viability. 
Many small-scale urban farm operations rely on a community supported 
agriculture model, which requires planting many kinds of vegetables to 
ensure sufficient variety in customers’ weekly baskets. While a rural farm 
has the luxury of space to grow low-value varieties, Ottawa’s Vegetable Patch 
found that dedicating precious land to vegetables popular in the weekly 
basket service, but less profitable at the farmer’s market, was a money loser.105 
Some urban farmers have instead turned to niche markets. Urban 
greenhouse operators such as Montreal’s Lufa Farms grow specialty crops, 
rather than the low-value cash crops produced by rural farms. The payback 
can be significant. Elton found that “a bushel of wheat was listed on 
the commodity exchanges recently for $9.60, whereas, at the Brooklyn 
Grange [an urban farm in New York City], that would buy you a pint 
of fairy tale eggplants, a small bunch of carrots and a few habaneros.”106 
In the end, however, cost pressures affect the competitiveness of urban-
produced food compared with traditional agri-business. Even among “true 
believers” cost plays a significant role in consumer decisions. McIntyre and 
Rondeau found in their study of consumer food localism among farm women 
that “the primary aim of feeding the family trumps food politics in terms of 
how food provisioning plays out in the household, even amongst a group of 
women who have a strong interest in food production [and] locally produced 
food.”107 In practice, other pragmatic factors come into play, including price, 
quality and accessibility.
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Distribution
Accessibility is perhaps the biggest factor that will ultimately determine the future 
scale of urban food production. Conventional food distribution is controlled at 
provincial, national and international levels by large agri-businesses, funnelling 
food through urban warehousing operations that rely on massive transport 
deliveries. In contrast, there is little infrastructure in place to market and sell food 
grown close to its urban market. Most urban farming initiatives have thus far 
used direct-to-the-consumer “farm share” or community supported agriculture 
approaches to generate revenue, supported by sales at farmer’s markets, where 
they compete with produce grown on traditional farms, as well as with resellers.108 
In Ottawa, Vegetable Patch distributed its weekly vegetable baskets to farm 
share members from several pick-up locations (members’ homes) across the 
city. The food was transported by trailer, pulled by a passenger vehicle. The 
farmers used the same vehicle to bring the remainder of the produce to a 
central farmer’s market for sale. Transport made up a significant share of 
both capital and operating costs.109 Hidden Harvest has thus far employed 
a model that relies on volunteer-consumers to transport harvested fruit to 
the food banks and private homes where it was processed or consumed.110 
However, even in “green” Vancouver, local food has yet to extensively penetrate 
the traditional retail market. Broadway and Broadway surveyed the conventional 
and organic produce offerings of mainstream and speciality supermarkets 
in the Vancouver area, where local produce is more readily available than in 
perhaps any other Canadian municipality.111 The authors found “little evidence 
to indicate that the emphasis on promoting local agriculture production has 
affected the availability of local seasonal items in mainstream retail outlets.”112 
They concluded that: “The economics of supplying supermarkets appears to 
override any policies favouring local production... For local producers to break 
into the existing supply system, supermarkets would have to change the way 
they currently operate and increase their number of local suppliers which would 
increase their operational costs and ultimately result in higher food costs.”113

In the meantime, Wegener has suggested that the most promise for local food 
distribution remains in the alternative food retail environment, such as farm 
stores, farmers markets, and mobile produce stands, suggesting that “zoning 
designations to enable the establishment and expansion of these outlets 
could make an important contribution to improving the availability and 
accessibility.”114 Cities may not be able to change big retailers, but they could 
make life easier for their alternatives. These approaches represent attempts by 
urban food initiatives – unable to climb or topple these logistical and structural 
market walls – to instead work around them.
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Conclusion
While there is an increasing demand for local food among consumers, 
and growing interest by municipalities in urban food security, urban food 
production remains a small player in the overall food system feeding Canadian 
cities. This paper has examined how two Ottawa urban agricultural enterprises 
have navigated a variety of obstacles to increasing urban food production. 
These have included psychological and social barriers to acceptance, legal 
and policy barriers, and logistical and market barriers to expanding supply. 
As grassroots initiatives that have employed a for-profit or partially for-profit 
business model, Vegetable Patch and Hidden Harvest represent one approach 
of many to supplying “extreme local food.”115 Based in Ottawa, a municipality 
with relatively little experience with this new form of urban agriculture, urban 
farmers have had to look over, work around, or find gates through the fences they 
have encountered to their enterprises’ establishment and growth. Comparative 
cases in other cities with longer track records in urban food production have 
also offered lessons for establishing more accommodating policy environments.

There are many ways to take down the fences that have limited urban food 
production, and scholars and urban food advocates alike have offered 
recommendations. Most involve developing an integrated policy approach 
to urban agriculture that would dismantle legal and market barriers and offer 
policy supports for urban farmers.116,117,118 They include recognizing agriculture 
as an official urban land use in official plans and zoning bylaws; making 
institutional urban space available for cultivation and food processing; requiring 
that new housing developments include space for farmers markets, community 
gardens and food retailers; making room in supply-management institutions 
for new farmers; and revamping food processing facilities and supply-chain 
systems to accommodate small-scale producers.119 Specifically, in the case of 
urban tree fruit, advocates recommend treating urban forests and trees as green 
infrastructure to invest in as a future food source.120

Linking these actions is the overwhelming need for local distribution networks, 
seen as a key component in expanding the reach of urban food producers.121 
The City of Vancouver, for example, is in the process of establishing a “food 
hub” called the New City Market to increase municipal-level food distribution. 
It will serve as a processing facility with certified kitchens for value-added food 
preparation, a permanent market space, and a service centre for education, 
community outreach and marketing.122 Similarly, Sustain Ontario (2012), a 
provincial food and farm advocacy organization, has argued that “investing in 
local food infrastructure must become a priority to increase the market share 
for local food”.123
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Ultimately, while education and promotion of the benefits of local food remains 
a key pillar in any city’s food security efforts, building demand for local food 
needs to be matched by efforts to build the supply. Cities that are interested 
in sustainability must reflect critically on their own efforts to support urban 
agriculture, then look outward to emulate the successes of others (while learning 
from their failures), if they intend to take down the fences and welcome food 
production back into the city.
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