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ABSTRACT: The objective of this Theme Section (TS) is to explore how economics, in conjunction
with ecology and other disciplines (i.e. consilience), can be deployed to support the conservation of
marine ecosystem biodiversity, function and services through time, for the benefit of both current
and future generations. The TS also demonstrates the considerable progress made in the 60 yr following the pioneering works that practicably established the research discipline of fisheries economics. Eight papers explore various social and economic aspects of marine conservation, and address a variety of broad questions such as: (1) How can ecosystem service assessments be better
used to inform policy? (2) How can ecosystem-based management principles be incorporated into
governance? (3) Will trade in whaling quotas result in the conservation of whales? (4) How can spatial bioeconomics support effective management and conservation of marine ecosystems? (5) How
can the welfare of coastal human populations and marine ecosystems be enhanced? (6) How much
of the world‘s fish stocks are shared? (7) What are the values of the goods and services provided by
ecosystems? (8) How large are the financial and ecological deficits (surpluses) of nations?
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THEME SECTION OBJECTIVES
The quest to achieve what R. Buckminster Fuller so
eloquently captured in the following quotation is still
ongoing:
‘With our minds alone we can discover those principles we need to employ to convert all humanity to
success in a new, harmonious relationship with the
universe. We have the option to make it.’1

Our job, as scholars of the social-ecological system
(Berkes et al. 2003), is to apply our minds towards
meeting the needs of the current generation of people worldwide, without destroying the environmental and ecological basis essential for future generations to also achieve success.
1
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The objective of this Theme Section (TS) is to explore how economics, in collaboration with ecology
and other disciplines, can be deployed to support the
conservation of marine ecosystem biodiversity, function and services through time, for the benefit of both
current and future generations. The TS also clearly
shows that the consilience (Wilson 1998) of different
disciplines, such as that achieved in resource economics, bioeconomics, and ecological economics —
terms or disciplines that generally have a history
going back to the late 1950s, 1970s and 1980s, respectively— is vital for marine conservation (a term
with a history of about 50 yr) (Fig. 1).
The contributions in this volume show us how far
we have progressed 60 yr after the pioneering works
of Gordon (1954), Scott (1955) and Schaefer (1957),
which added the economic aspects of fishing activities to the biological aspects of fisheries, and 40 yr
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oped a formalized approach, called a triage,
to evaluate what types of ecosystem services
should be assessed in order to improve the
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uptake and usefulness of such information in
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marine planning. To demonstrate how the
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approach works, they applied it to 2 case
Fisheries economics
studies in France and the United Kingdom.
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Bailey & Sumaila (2015) developed a simple
bioeconomic leader-follower model to simu0
late snapper (family Lutjanidae) and grouper
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(family Serranidae) fisheries in Raja Ampat,
Year
Indonesia. Their results suggest that current
Fig. 1. Relative frequencies of different terms (all forms of ‘ecological
fishing policies do not account for the disproeconomics’, ‘resource economics’, ‘marine conservation’‚ ‘bioeconomportionate ecosystem effects of destructive
ics’ and ‘fisheries economics’) in the corpus of English digitized books,
extracted using the Ngram Google tool (available online at http://
fishing. In terms of governance and managebooks.google.com/ngrams). A detailed account of the Ngram techment, the authors found that elimination of
nique is provided by Michel et al. (2011) and Lin et al. (2012), and a
dynamite fishing may be easier for governstep-by-step guide for its application using examples is available
ment to achieve due to the high profitability
online at http://books.google.com/ngrams/info#advanced
of the live fish trade connected to cyanide
fishing. The paper suggests that the Raja Amafter those of Clark (1973) and Clark & Munro (1975)
pat government may benefit by incorporating the
that practicably established the research discipline
ecological externalities of destructive fishing into
of fisheries economics.
their EBM planning and ecosystem management.
Onofri & Nunes (2015) investigated two distinct
cases of whale quota regulation: a regime in which
STUDIES INCLUDED IN THIS THEME SECTION
quota allocation is an outcome of free market dynamics and a regime in which quotas are allocated via a
The 23 authors of the 8 articles included in this TS
regulating agency. The authors found that in the first
explore various social and economic aspects of marcase, no country has the incentive to move away from
ine conservation by addressing the following questhe allocated quota determined by the market and
tions: (1) How can ecosystem service assessments be
therefore quota trade will not occur. In the second
better used to inform policy (Pendleton et al. 2015)?
case, the amount of traded quota depends on the def(2) How can ecosystem-based management princiinition of the allocation criterion by the agency.
ples be incorporated into The Governance of Raja
Cheung & Sumaila (2015) combine biology and
Ampat, New Guinea, Indonesia’s West Papua province
economics using bioeconomic theory to derive a spa(Bailey & Sumaila 2015)? (3) Will trade in whaling
tially-based vulnerability index of fish stocks. This
quotas result in the conservation of whales (Onofri &
vulnerability index is based on the intrinsic life-hisNunes 2015)? (4) How can spatial bioeconomics suptory characteristics of the fish species being targeted
port effective management and conservation of marand the discount rates of the fishers (that is, the
ine ecosystems (Cheung & Sumaila 2015)? (5) How
weight that fishers put on future economic benefits
can the welfare of coastal human populations and our
from fishers to those they receive now) doing the tarcoastal marine ecosystems be enhanced (Fisher et al.
geting. The index shows that in the absence of effec2015)? (6) How much of the world‘s fish stocks are
tive management, fish stocks along the northeastern
shared, and what are the implications of this for mancoast of Canada, the Pacific coast of Mexico, the
agement and conservation of these stocks (Teh &
Peruvian coast, the southern and southeastern coasts
Sumaila 2015)? (7) What are the values of the goods
of Africa, and in the South Pacific and the Antarctic
and services provided by the Chagos Archipelagos
regions, have high vulnerability.
(central Indian Ocean) marine ecosystem (GraveFisher et al. (2015) examined the wealth, health
stock & Sheppard 2015)? (8) How large are the finanand educational status of households in over 38 000
cial and ecological deficits (surpluses) of nations
rural coastal communities across 38 developing
(Sumaila et al. 2015)?
countries, using available nationally representative
Ecosystem service assessments are the principal
survey data. The authors found that on average, rural
topic of Pendleton et al. (2015). The authors develcommunities have 1.5 times lower height-for-age
12
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standard deviation scores, were 4 times more likely to
be poor, and 1.6 times more likely to have low levels
of education.
Teh & Sumaila (2015) focus on shared fisheries,
which are economically and biologically significant,
but a global picture about their importance relative
to total world fisheries catch and economic value is
lacking. The authors found, among other things, that
the number of participants in shared fisheries has
doubled in the past 55 yr, and that the most commonly targeted shared species have shifted from
those that were mainly restricted to the North Atlantic to those that are highly migratory and are distributed throughout the world.
Gravestock & Sheppard (2015) provide a preliminary overview of the economic value of the ecosystem goods and services of the Chagos Islands, central Indian Ocean. The authors found that economic
flows of several hundred million pounds accrue to
society from the Chagos Islands, with a potential
economic value in excess of £1billion accruing both
regionally in the South West Indian Ocean and
globally.
The contribution of Sumaila et al. (2015) highlights
the need for countries to look at the dynamics of ecological and financial deficits together when assessing
the financial and ecological wellbeing of nations. The
authors developed a simple index, the Eco2 index, to
rank the combined ecological and financial performance of countries. The authors argue that countries
cannot run financial deficits indefinitely and that
globally, the ecological deficit cannot be ignored in
the long term. Ultimately, ecological deficits weaken
the environment, energy sources and food security of
nations, with implications for human wellbeing.

FUTURE DIRECTIONS
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The economic and social issues discussed in this TS
could be extended to tackle ethical issues arising
from the human impact on ecosystems (e.g. the
extent to which our overexploitation of fisheries
resources currently would affect the ability of future
generations to meet their own needs from the ocean),
as there is increasing concern about the ethical implications of human interactions with the Earth’s ecosystems and their biodiversity (Pauly & Stergiou
2014). For instance, the large-scale removal of organisms from our oceans has serious effects on the structure, function and health of the marine ecosystems
that they interact with. Such a huge removal of biomass (recent estimates indicate removals of >120 million t yr–1; Pauly & Stergiou 2014) raises important
ethical issues related to the fate of marine ecosystems
and ‘the right of future generations to enjoy them as
their ancestors did’ (Pauly & Stergiou 2014).
Future research and actions along the lines mentioned above might eventually reverse the present
situation in which humans are seen as ‘a cancer on
the Earth’ rather than ‘part of the ecosystem’ as they
used to be (see Pauly 2014, p. 7). In addition, and
given the limiting capacity of the planet to support an
increasing and technologically advanced human
population, such future research and actions might
also contribute to the development of new social
structures that, together with new, more resourceefficient technologies, are required for solving inequities in resource usage (see Reynolds 2014).
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