Canadian Institute of Resources Law
Institut canadien du droit des ressources

RESOURCES

NUMBER 118 – 2016

REFLECTIONS ON ECOSYSTEM SERVICES: A STEP
FORWARD IN THE PROTECTION OF NATURE?

Article by Giorilyn Bruno ◆

1. Introduction

different initiatives with a related aim. These initiatives
include (i) the Convention on Biological Diversity in
1992, focusing on the conservation and sustainable use
of biological diversity,2 (ii) Daily’s et al. volume on
Nature’s Services, providing an overview of the many
benefits that nature offers to people,3 and (iii) a
controversial study published by Costanza et al.
estimating the global annual value of ecosystem
services to be US $16-54 trillion, with an estimated
average of US $33 trillion.4

Based on the literature, this article analyzes some of the
practical challenges and main drawbacks of this
approach, and attempts to determine the extent to
which ecosystem services may assist to protect nature.
As a result of this analysis, the conclusion is that the
lack of scientific knowledge concerning ecosystem
functioning and the challenges of measuring economic
values associated with non-marketed ecosystem
services are major difficulties for effectively integrating
ecosystem services considerations into policy and
management decisions. Furthermore, attempting to
incentivize environmentally ethical behavior may imply
that it is worth conserving nature only when it is
profitable. Therefore, while the concepts of ecosystem
services may assist to achieve short-term goals, they
should not be the main driver of our general efforts to
protect nature.

Much of the current interest in ecosystem services,
though, followed the Millennium Ecosystem
Assessment, a four-year study commissioned by the
United Nations in 2001, and involving more than 1300
scientists worldwide.5 The study grouped the benefits
arising from ecosystems into four broad categories of
services: provisioning, regulating, supporting and
cultural.6 Provisioning services are the products
obtained from ecosystems including food, fiber, fuel,
fresh water, biochemicals, natural medicines,
pharmaceuticals, and genetic resources.7 Regulating
services are the benefits obtained from regulation of
ecosystems processes including air quality
maintenance, climate regulation, erosion control,
pollination, regulation of human diseases, and water
purification.8 Cultural services include the non-material
benefits obtained from ecosystems such as spiritual
enrichment, cognitive development, reflection,
recreation, aesthetic experiences, inspiration, and
cultural heritage values.9 Supporting services are those
benefits that are necessary for the production of all
other ecosystem services, including the production of
oxygen, soil formation and nutrient cycling. They differ
from the other services because their impacts on people
are either indirect or occur over a very long time.10

The theoretical concepts of ecosystem services were
introduced in natural resource management to engage
with the dominant political and economic perspectives
and attempt to promote conservation in a pragmatic
way. However, due to the challenges in their
implementation and their reliance on utilitarian
rationales, scholars debate whether this approach is
appropriate to achieve long-term sustainability goals.

This article is structured as follows. Parts 2 and 3
provide the background and discuss the general
theoretical concepts of ecosystem services; part 4
discusses the practical challenges of implementing
ecosystem services and developing this concept as a
framework for resources management; part 5 discusses
the moral implications and the problematic
consequences of treating nature as a commodity; part 6
summarizes the results and provides the conclusion.

2. What are Ecosystem Services?

Ecosystem services are generally defined as the
benefits that people obtain from nature.1 They have
received growing attention since the 1990s following

Following the Millennium Ecosystem Assessment,
ecosystem services have become an important model
for linking the functioning of ecosystems to human
welfare, and many scholars recognize that
understanding this link is critical.11 At first, the concepts
of ecosystem services were probably meant to merely
emphasize societal dependence on ecosystems and the

importance of their conservation; however, in the last decade
environmental scientists, economists, and policy-makers have
made significant efforts worldwide to develop this concept as a
framework for resource management and conservation.12

extremely challenging. The literature identifies three main
difficulties: (i) the lack of scientific knowledge, (ii) the noncooperative nature of ecosystems, and (iii) the limitations of
economic valuation.

3. Nature as a Commodity

4.1 The Lack of Scientific Knowledge

The supporters of ecosystem services generally refer to nature
as natural stocks or natural capital that provide a range of goods
and services to humans.13 They argue that in addition to
conventional commodities such as timber, fiber and raw
materials, the goods and services provided also include free
benefits such as clean air, climate regulation, flood control and
recreation, whose value is not reflected in market transactions.14
Since many of the benefits provided are not captured by
markets and do not have prices, these scholars also argue that
nature or ecosystems are mismanaged and tend to be
overlooked in economic accounting and in both private and
public decision-making.15 In order to solve this problem, framed
as a market failure, the strategy proposed is to identify means
for measuring the non-market benefits of ecosystems in
economic terms and articulating such values through markets to
promote economic incentives for conservation.16
Public policies may implement two main approaches for
correcting the market failures associated with nature. The first
consists of a Pigovian solution where public intervention plays
the leading role through state taxes and subsidies in order to
influence human behavior.17 The second approach follows a
Coasean solution through private transactions.18 The latter has
been the prominent approach of public policies since the 1990s
through the creation of markets for ecosystem services (MES).19
In very broad terms, MES are mechanisms that allow people to
trade nature based on the theory of supply and demand.20 MES
may occur at a variety of scales depending on the type of
ecosystem service under consideration and whether or how it is
possible to limit access.21 They may range from complex
arrangements among multiple parties, such as the European
Union Emission Trading Scheme designed to reduce global
greenhouse gas emissions, to local watershed initiatives.22 In
general MES include offset credits, habitat banking, payments
for ecosystem services, tradable quota systems, eco-labeling,
and environment certification.23 The underlying rationale of
many mechanisms such as offset credits is “pay as you use the
ecosystem service” or the polluters pays principle, according to
which those causing environmental harm should carry the
economic costs of the negative externalities they create.24 Other
mechanisms, such as payments for ecosystem services (PES),
are designed to reward the restoration and management of
ecosystem services or to address the positive externalities; for
example, landowners may be rewarded for managing their land
in specific ways.25

4. Practical Challenges in making
Ecosystem Services Operational

Despite the wide support for the theoretical concepts of
ecosystem services, developing this concept in practice as a
framework for resources management and conservation is
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The lack of scientific knowledge concerning ecosystems
functioning is a major obstacle for effectively integrating services
considerations into policy and conservation decisions.26
Ecologists emphasize that only rudimental knowledge is
available about (i) the role of biodiversity in ecosystem services,
(ii) the number of species required for the sustainability of
various ecosystem functions, (iii) the relationship between the
different levels of ecosystem services and their relationship to
human well-being, and (iv) the level of resistance of ecosystem
services to disturbance.27 Furthermore, scientists emphasize
that the knowledge of one ecosystem does not easily translate
to another ecosystem even when it seems to be quite similar.28
In 2009, Conservation Biology published a list of 100 questions
relevant to conserving ecosystems and global biodiversity
needing further scientific research, with the purpose of
encouraging new paths of investigation and research projects
worldwide.29 Specific questions include determining which
components of biological diversity are essential for providing
ecosystem services, identifying thresholds that may ultimately
lead to biodiversity extinctions and ecosystems change,
determining the effectiveness of different methods for the
assessment of ecosystem services, and understanding the
impacts of biodiversity loss on human health.30
According to the experts, proper answers could have great
impacts on conservation practice and policy.31 However, the
knowledge currently available is not able to provide guidance in
relation to the sustainable use or the trade-offs of any particular
ecosystem service, and there is no certainty that science will
ever have this predictive ability.32

4.2 The Non-Cooperative Nature of Ecosystems

A second main challenge at the operational level concerns the
commodification of ecosystem services. Scholars note that
developing functioning markets for ecosystem services requires
identifying discrete and well-defined units able to be
incorporated within accounting systems and to be exchanged.33
This requirement turns out to be problematic mainly because
ecosystem functions are dynamic, complex, and inextricably
linked to each other.34 Therefore, it is often not possible to draw
clean property rights around ecosystem services.35 Furthermore,
whereas typically markets rely on uncontroversial measures
such as weight and volume, the new developing markets for
ecosystem services, such as wetland banking, are being
designed in terms of units of ecosystem function having no clear
ecological meaning and requiring complex and controversial
algorithms to measure habitat value, contribution towards water
quality, biodiversity, and other functions.36 Finally, the
assumption of fungibility, or that the things valued or exchanged
are sufficiently similar, ignores and simplifies complex relations,
narrowing biodiversity to a single service or standard unit.37
The difficulties in the commodification process reflect the

extremely artificial framework for ecosystem services and the
uncooperative nature of many ecosystem functions to be treated
as commodities.38 Furthermore, some scholars emphasize that
ecology may be influenced and distorted by the dominance of
market thinking, substantially reducing the scientific and public
understanding of the true complexities of ecosystems.39 The
concern that scientists are trying to develop “the nature that
capital can see” and thus going against the basic principles of
ecology, is not isolated in the literature.40

key message that reasons for the conservation of ecosystems
include protecting the economic benefits provided to society.54
Scholars often refer to the famous case of the Catskill/ Delaware
Watershed in New York to prove that if ecosystems became
heavily degraded, engineered solutions and large public
expenditures would be required to accomplish the same
benefits that we now receive for free.55 Furthermore, they
emphasize that the conservation of ecosystem services may in
general provide lucrative opportunities for private business.56

4.3 The Limitations of Economic Valuation

The literature emphasizes the danger of exclusively relying on
incentives to promote conservation. In particular, McCauley
notes that there are two main criticisms of this approach. First,
the supporters of ecosystem services promote a hypothetical
and appealing “world of win-win scenarios”, forgetting that too
often conservation is expensive and conflicting with other
goals.57 Therefore, the current framework for ecosystem
services offers little guidance on how to protect nature when it
conflicts with human interests or how to protect the parts of
nature that neither support human welfare nor conflict with it.58
Second, this approach emphasizes the utilitarian values of
nature and ignores the ethical issues that are also involved in
our efforts to promote conservation.59 McCauley uses the
following example of a former coffee plantation in Costa Rica to
explain why ecosystem services have a limited role.60 A recent
study in Costa Rica concluded that native bees from two forest
fragments adjacent to the coffee plantation Finca Santa Fe
yielded approximately US $60,000 a year in pollination services
to the coffee plants.61 However, shortly after the conclusion of
the study, due to a severe dip in coffee prices, Finca Santa Fe
cleared its coffee plantations and planted pineapple instead.62
Since pollinators are irrelevant to pineapple production, now
probably the monetary value of the native bees in the forest
fragments around Santa Finca Fe dropped from $60,000 per
year to zero.63 Does this mean that it is not worth protecting
these species anymore? McCauley emphasizes that the risk of
incentivizing environmental behavior and applying the principles
of business to achieve global sustainability is “to imply –
intentionally or otherwise – that nature is worth conserving when
it is, or can be made, profitable”.64

The third difficulty for developing ecosystem services as a
framework for resources management and conservation
concerns quantifying the values associated with ecosystem
services.
The concept of total economic value (TEV) is the framework
generally used by economists to determine the value of
ecosystem services, which includes use values and non-use
values.41 In particular, use values refer to the values of
ecosystem services that flow from direct and indirect use of the
natural environment.42 Use values include all the services
provided by the ecosystem to human beings including food
sources, water quality, harvesting or extracting natural
resources, flood control, and enjoyment of the environment for
recreational activities.43 Furthermore, use values include the
option of preserving ecosystem services, for potential future
use.44 On the other side, non-use values refer to the value that
people ascribe to ecosystem services without actually using
them.45 For instance, some individuals may value the
preservation of ecosystem services for their existence alone or
for knowing that they will be conserved for future generations.46
In last decades, economists have developed numerous methods
in attempts to quantify the benefits of the different ecosystem
services not captured by the markets and an extensive literature
exists on their application.47 However, these methods are
subject to high criticism concerning their limitations, their
accuracy, and their failure to reflect any ecological value due to
their reliance on social preference or willingness to pay.48
Furthermore, there is no consensus on the most appropriate
method to be used.49
An additional difficulty of economic valuation concerns the
interdependence of ecosystems service.50 For instance,
wetlands provide important ecosystem services, including flood
control, water purification and habitat for numerous species.51
The task of quantifying these services is already difficult. But it is
made even more complicated by the complexity of the network
that links wetland to ground water and then to streams and
lakes and other navigable water.52 Scholars note that economic
valuation should be cautiously used because, by unintentionally
omitting key environmental inputs in valuations, there is a risk of
sending the wrong signals and thus misleading the policy and
decision makers.53

5. The Limited Role of Incentivizing
Environmental Conservation

The supporters of ecosystem services generally promote the

Additional criticisms of this approach include the overly strong
conception of property rights underlying some incentives, which
implicitly assign to the landowners the right to use their lands
with no limitations concerning the ecological harm they may
cause.65
In short, markets and incentives in some circumstances and if
properly designed, may assist with short-term gains in
conservation.66 However, these tools alone will not be able to
deliver environmental stewardship or long-term goals.67

6. Conclusion

Human societies face important choices in how they conserve
and manage ecosystems. Making the appropriate decisions
requires, among other things, reliable information on the
conditions and trends of ecosystems, as well as reliable
information on the economic, political, social, and cultural
consequences of alternative courses of action. The way
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decisions are made, though, will depend on the system of
values endorsed by each society.

5.

Ecosystem services have certainly encouraged people to think
about societal dependence on nature and the importance of
protecting it. Indeed, scholars now share a sense of urgency for
developing an analytical and institutional framework able to
ensure the protection of earth’s life-support systems. However,
whether in practice ecosystem services might provide a more
positive agenda for environmental conservation is still uncertain.

6.
7.
8.
9.
10.
11.

Implementing the theoretical concepts of ecosystem services is
very challenging due to science and economics limitations. Just
as difficult is addressing the moral implications and the
problematic consequences of treating nature as a commodity.
Whether the drive for profits that has caused so much harm to
nature can possibly be used to save it is also an open question.
Even though many scholars believe that translating the worth of
nature into economics is the best way to meaningfully engage
with policy and decision-makers, other scholars have noted that
this argument is similar to saying that “civil rights advocates
would have been more effective if they provided economic
justifications for racial integration”.68 Regardless, ecosystem
services should not be the foundation of our efforts to achieve
long-term goals in sustainability because, as noted in the
literature, this approach is subject to the unpredictable shifting of
human preferences or needs and will not assist when economic
growth and conservation are mutually exclusive goals.
There is no doubt that in some circumstances markets and
incentives may be useful in our general efforts to protect nature
or to achieve short-term goals. However, there are other ways,
particularly education, to influence individual or societal
behavior.
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LINKAGE: RECENT DEVELOPMENTS IN THE EU, AUSTRALIA,
QUEBEC AND CALIFORNIA
Rolandas Vaiciulis ◆◆

Emissions trading is not a new phenomenon. Emissions Trading
Schemes (ETSs) have long been used as market-based
environmental policy tools for combating climate change in a
cost-effective way. Currently, the European Union (EU),
Australia, Japan, some US states and Canadian provinces, New
Zealand, South Korea and China, have established or are
currently developing their ETSs. Considerations for establishing
further ETSs are also in progress in Brazil, Chile, Mexico and
Turkey.
Linking such ETSs can increase overall cost efficiency and
provide for international cooperation in climate policy while
allowing countries involved to preserve some national
autonomy. The first linkages are beginning to take place at both
the national and the regional levels. The European Emissions
Trading Scheme (EU ETS) has been linked with ETSs in
Norway, Iceland and Lichtenstein. Further, negotiations with
Switzerland are in the final stages.1

On August 28, 2012, the European Commission and the
Australian Federal Government jointly announced that they have
agreed to link Australia Emissions Trading Scheme (Australian
ETS) and the EU ETS. This linkage was to be the first
intercontinental arrangement. The EU ETS allows linking
through Article 25 of the EU Trading Directive2 and the 2008
amendment3 further specifies that linkages can be pursued with
other ETSs that are mandatory and have absolute emissions
caps in place.
At the time of the linkage announcement, Australia’s central
carbon pricing and emissions trading feature was a Carbon
Pricing Mechanism (CPM) which was established on July 1,
2012 under the Labour party’s rule. It allowed covered entities to
purchase permits from the government at a fixed carbon price of
AUD 23 (equal to EUR 16), rising at 2.5 percent per year in real
terms.4 It also provided for the use of domestic offset credits.
The CPM was planned to be transformed into an ETS from July
1, 2015 onwards.5 Once the CPM transformed into an ETS, it
was intended to link with the EU ETS, initially partially on July 1,
2015, followed by a full two-way link in 2018.
However, two years later, after the Liberal-National Coalition
won the Parliamentary elections in September 2013, Prime
Minister Tony Abbott repealed the CPM and the planned ETS.
The repeal was passed in the Senate in July 2014.
The new government introduced a new policy. The Emissions
Reduction Fund (ERF) became the centrepiece of the Australian
government policy to reduce emissions to 5% below 2000 levels
by 2020 and to 26 to 28% below 2005 levels by 2030.6
The ERF contains three components: crediting, purchasing and
safeguarding emissions reductions.7 While the crediting and
purchasing components provide a motivation for the businesses
to reduce their emissions, the safeguard mechanism is intended
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to ensure that emissions reductions purchased by the
government are not offset by significant increases in emissions
elsewhere in the economy.8 The legislative framework for the
safeguard mechanism is laid out in the National Greenhouse
and Energy Reporting Act 2007.9
The safeguard mechanism will start on 1 July 2016 and will
require Australia’s largest emitters to keep their emissions at or
below a baseline set by the Clean Energy Regulator. It will apply
to the facilities that emit more than 100,000 tonnes of carbon
dioxide equivalent a year, covering approximately half of
Australia's emissions.10 In effect, this is a “baseline and credit”
ETS, whereas, the EU ETS is a cap-and-trade ETS.
Due to these new developments in Australia in 2014, the linking
negotiations between the EU and Australia have been put on
hold.
Another linkage that has been recently established is that
between California’s and Quebec’s emissions trading schemes
(California and Quebec ETSs). This is an example of a regional
linkage. Both Québec and California are participating members
of the Western Climate Initiative (WCI)11 – a co-operation of the
independent jurisdictions in Canada and the United States
working together to implement ETSs at a regional level.
Québec enacted its cap-and-trade regulation on December 14,
2011.12 Québec, thus, became the first Canadian WCI partner
jurisdiction to enact its own regulation, placing it shoulder to
shoulder with California, which enacted its cap-and-trade
regulation on October 20, 2011.13 To facilitate the linkage of the
ETSs, on December 12, 2012, Quebec amended its cap-andtrade regulations to align certain ETS design features with
California.14 Because of the collaborative manner in which both
ETSs were developed, they are very similar in structure.15 Both
ETSs have officially linked their respective ETSs on January 1,
2014. The first joint auctions of both California and Quebec
allowances began on November 25, 2014.
On October 1, 2013, the California Air Resources Board (CARB)
and the Government of Québec signed a linking agreement to
harmonize and to integrate their respective ETSs.16 Although
each ETS’s laws and regulations are in place and operating, it is
expected that both jurisdictions will continue to make
adjustments during the implementation of their ETSs that will
affect the ETS operations. Consequently, a linking agreement
provides the overall framework for this continuous cooperation.17 Notable provisions in the linking agreement include
the following:

■ Ongoing regulatory harmonization of the regulations for the
mandatory reporting of the carbon emissions and for the
cap-and-trade programs.
■ Creation of a consultation committee to monitor the
coordination of the ETSs and to report at least annually.

■ Mutual recognition of the compliance instruments such as
emissions allowances and offsets from the other’s ETS.
To sum up, there is a growing interest in linking. It is no longer a
stalled issue, but rather a very alive one. Its potential, however,
will depend on the willingness of the countries to establish their
domestic ETSs and then sufficiently harmonize them to facilitate
the linkages.
◆◆ Rolandas Vaiciulis is a Research Fellow at the Canadian

Institute of Resources Law.
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the roughly 70% of land in Alberta that is non-private lands. By
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Since the introduction of international emissions trading by the
Kyoto Protocol, the emissions trading mechanism used to
reduce greenhouse gas (GHG) emissions appears to regain
attention at both, the national and the regional levels. Currently,
the European Union (EU), Australia, Japan, some US states and
Canadian provinces, New Zealand, South Korea and China,
have already established or are currently developing their
emissions trading schemes (ETSs). Considerations for
establishing further ETSs are also in progress in Brazil, Chile,
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This paper aims at examining the following question: Will the EU-Australia and
Quebec-California be able to achieve an effective linkage with each other? In
addressing this question, the paper first discusses design elements that were
identified in the literature review as crucial for the linking of different ETSs, then
considers how each design feature is addressed by the potential linking partners,
identifying potential incompatibilities, if any, and outlining what adjustments, if any,
might be made to facilitate effective linkages.
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The Canadian Institute of Resources Law (CIRL), the University of Ottawa Faculty of
Law and the Ontario Bar Association are organizing the national symposium
Environment in the Courtroom: Inspections and Enforcement Issues: On-site
and in Court. This symposium, funded by Environment Canada, is free of charge and
can be attended in person at the University of Ottawa on February 26 & 27, or
alternatively viewed online as a live webcast on the symposium dates.
This is the fifth national environmental law symposium organized by CIRL. During the
last four years, practitioners, judges and academics from across Canada have
attended and contributed to the discussion of current important environmental law
issues. Attendees at previous symposiums have reported that the sessions are both
practical and useful. We encourage questions from the audience after the
presentations. The session papers, translated into both of Canada’s official
languages, will be posted on the CIRL website.
There will be a series of speakers who will discuss topics such as:
■
■
■
■
■
■

Inspections and Compliance: Overview – The Provincial and Federal Regulatory
Framework;
Anatomy of Compliance Regime I: Initiating and Action – Private Practitioner’s and
Regulator’s Perspectives;
Anatomy of Compliance Regime II: Collecting Evidence – Legal Strategy and Associated
Issues with a Scientist’s Perspective;
Anatomy of Compliance Regime III: Investigations – Corporate and Government
Perspectives;
Anatomy of Compliance Regime IV: Recapitulation and Alternatives – Lessons from the
United States;
Special Problems: Contaminated Sites – A Practical Case Study.

Registration is free of charge. There will be networking opportunities with practitioners
from throughout Canada to find out about recent developments and current issues in
Canadian environmental law. Both days will include refreshment breaks and lunch,
and following the first day of the symposium on Friday March 6, there will be a
Networking Reception for attendees.
For more details, or to register, please visit the webpage at
https://www.eventbrite.ca/e/environment-in-the-courtroom-inspections-andenforcement-issues-on-site-and-in-court-tickets-19304821240.
Past symposium papers and podcasts are available for download on CIRL’s website:
www.cirl.ca.
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