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Abstract

This report deploys a systems lens to ecosystem degradation in the South China Sea by
highlighting its primary pressures, drivers, sub-drivers, impacts and responses. I argue that
the numerous territorial disputes will be a long-term, if not permanent, feature of the Sea.
With this in mind, reversing coral reef and fish stock depletion rests on indigenous
cooperative environmental protection efforts that are not predicated upon firstly solving the
territorial disputes. Here, the Association of Southeast Asian Nations possesses critical
potential as regional conductor to develop scientific diplomacy initiatives. This role has
become even more crucial in a post-American world order. As part of The Schumacher
Institute’s Prepare for Change programme, I posit that the most likely future scenario is
one in which ASEAN begins to assume this role although some key challenges will remain,
such as a lack of inter-ASEAN-China trust.

Introduction: what’s happening in the South China Sea?
The South China Sea (SCS or Sea hereafter) is considered the ‘hottest’ marginal sea in the world
(Gomez, 2017: 113). This is largely due to the $5.3 trillion worth of annual global trade that passes
through the semi-enclosed sea, whose numerous straits connect the East and Southeast Asia region with
the Pacific and Indian Oceans (Bale, 2016b; Zou, 2015). The Sea is also rich in marine biodiversity and
hydrocarbon reserves, although initial predictions of the latter were exaggerated (EIA, 2013). Naturally,
then, the Sea is a key source of food and economic security for local populations. Against this backdrop,
at least five of the 12 surrounding countries/territories conflictingly claim some or all of the territorial
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land features in the SCS, and thus various maritime zones guaranteed under the 1982 United Nations
Convention on the Law of the Sea (UNCLOS) (Zou, 2015; see figure 1 below).

There are four main groups of (disputed) small islands and underwater features in the Sea: the Pratas
Islands, Paracel Islands, Macclesfield Bank and Spratly Islands. Attempts to reinforce territorial claims
have led to militarised artificial island-building in the Sea, a practice predominantly exercised by China
(AMTI, 2017). Somewhat expectedly, the Philippines vs. China arbitral tribunal ruling of 2016, which
presented a damning assessment of China’s SCS activities, has been largely ignored. Such construction
practices are one of many maritime activities, including inter alia giant clam harvesting, that have
caused ‘irreparable harm’ to the marine environment in the SCS (see Tiezzi, 2016). In light of this, my
report deploys a systems approach to the relationship between politics and the environment in the Sea
(see figure 2 on page 3) by using its ecosystem as the affected state variable. As part of The Schumacher
Institute’s Prepare for Change programme, this lens then allows me to paint some possible scenarios
regarding the future of the Sea’s ecosystem.

Figure 1 Map of the South China Sea and surrounding countries/territories. Pink circles
signify the Sea's offshore wave-breaking coral reefs. Source: McManus, 2017a: 126.
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I first introduce the State, Pressure, Driver, Impact, Response (SPDIR) model and, after outlining the
nature of the SCS ecosystem, I present the pressures exerted upon it. I then attribute causation of
ecosystem degradation to artificial island-building and irresponsible harvesting of marine wildlife.
Next, I identify the deeper political roots of artificial island-building within the changing international
order and China’s recently constructed maritime nationalism. The main losers are then highlighted,
namely biodiversity and local populations, followed by an outline of existing or possible responses. My
conclusion is followed by four potential future scenarios.
Sub-drivers of irresponsible fishing and
harvesting of giant clams
•
•

Economic security for local populations e.g.
luxury trade of giant clam shells
Inadequacies of international law

Sub-drivers of island-building
•
•
•

Drivers
•
•

Science diplomacy with ASEAN as regional conductor

China’s role in an emerging
multiplex world order
China’s modern construction
of maritime nationalism
Geopolitical power play

Artificial island-building
Irresponsible fishing and
harvesting of giant clams

State variable
South China Sea
ecosystem

Pressures
•
•

Coral reef degradation
Fish stock depletion

Joint fisheries management and peace parks

Impacts
•
•

Biodiversity
Human security

Ecotourism

RESPONSES

Re-introduction of depleted species

Figure 2 Applying the South China Sea ecosystem to the SPDIR model. Source: created by author.

I argue that the most likely scenario is one in which the Association of Southeast Asian Nations
(ASEAN), currently a nascent ‘regional conductor’ (see Yates, 2017), will lead regional diplomatic
efforts to contain ecosystem damage thus lessening, but not completely halting, current rates of
degradation. A rich and healthy Sea, after all, is in all claimants’ interests with regard to the ‘Blue
Economy’. These efforts will not be predicated upon the resolution of territorial claims because the
latter will remain a long-term, if not permanent, feature of the contemporary Indo-Pacific (or AsiaPacific). Tellingly, during United States (U.S) Defence Secretary James Mattis’ visit to Beijing in June
2018, President Xi Jinping asserted that ‘we [China] cannot lose even one inch of the territory left
behind by our ancestors’ (Gibbons-Neff and Myers, 2018). Predictably, the grip of nationalism is hard
to budge. Ironically, although President Xi assumed the threat to be other littoral states, as we speak
territory is being lost as a result of environmental damage. With greater recognition of the transnational
threat of ecosystem degradation, agreeing to disagree on territorial claims whilst agreeing to cooperate
on marine environmental protection efforts will be the most likely course forward. This will emerge
within an increasingly multiplex world order in which the U.S. is no longer considered the global
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hegemon of the liberal international order. Regional linkages thus become more critical vis-à-vis an
arguably risen China (Acharya, 2017a; 2017b).

Setting the scene: the nature of ecosystem degradation

This paper adopts the SPDIR model, which is a variant of the systems model widely used by the
European Environment Agency to examine relationships between the environment and society. This is
because the integrative model lends itself to providing decision-makers with feedback targeted at
specific parts of the system (Kristensen, 2004). The state variable adopted in this paper is the SCS
ecosystem. Its ecosystem is made up of a range of variables, including coral reefs, fish, sea turtles,
sharks, and giant clams, many of which are red-listed by the International Union for Conservation of
Nature. Rich in biodiversity, the Sea constitutes the western part of what Gomez terms ‘Marine
Paradise’ (Gomez, 2017: 114). A specific hotspot is the Sea’s Greater Spratly Islands region, which is
a hub from which ocean currents carry fish and coral to replenish coastal stocks (Asner et al, 2017).
This essay pays particular attention to coral reefs and fish stock, which are interdependent as the former
provides homes to many commercial species of fish.
The Southeast Asian region contains the world’s largest distribution of coral reefs at around 70,000
square kilometres (Burke et al, 2016: 6). The SCS itself has approximately 14,000 square kilometres of
coral reef, if it is assumed that it contains approximately 20 percent of Southeast Asia’s total coral reefs
(UNEP, 2004). Sustaining natural rates of coral reef is important because, although globally the reefs
constitute only 0.001 percent of the marine environment, they are home to as much as 25 percent of all
marine species (Burke et al, 2016: 6). The Sea’s fish stock, measured by annual fish catch in tonnes, is
conservatively estimated at 10 million tonnes, making up 12 percent of global catch (Sumaila and
Cheung, 2015: 3). However, due to illegal, unreported and unregulated (IUU) fishing practices the real
measurement of annual catch in 2010 could have be as much as 16.6 million tonnes (ibid). But, what
kinds of pressures are affecting these rates?

I identify a trend of degradation in regard to coral reefs and fish stock. Over 160 square kilometres of
shallow coral reef has been destroyed since the advent of artificial island-building and giant clam
harvesting in the Sea. This might not seem like much in comparison to the Sea’s total coral reef area,
but these two drivers have damaged 10 percent of shallow reefs in the Spratly Islands and eight percent
in the Paracel Islands (Economist, 2017). More worryingly, coral reefs in square kilometres are
declining at around 16 percent per decade (Burke et al, 2016). Fish stocks in the SCS have decreased
to as little as five percent of levels recorded in the 1950s, and catch per unit of effort has decreased to
a third of rates 30-40 years ago (Tsirbas, 2017). So, a business-as-usual scenario will mean that the
Sea’s ocean fish species will decrease as much as 59 percent by 2045 (Sumaila and Cheung, 2015;
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Astuti, 2017). Overall, McManus claims that the SCS is being fished at more than double the
recommended level (McManus, 2017b). A central task of this report is to answer why these changes are
happening.

Immediate drivers: artificial island-building and irresponsible harvesting of marine wildlife

Artificial island-building and irresponsible harvesting of marine wildlife are key drivers of such
degradation. These are in addition to global climate change processes that bleach and acidify the Sea’s
coral (Burke et al, 2016: 5). Artificial island-building has destroyed around 58 square kilometres of
coral reef whilst irresponsible harvesting practices – specifically giant clam poaching – have destroyed
104 square kilometres (Bale, 2016a). Therefore, surprisingly to some, giant clam poaching causes more
damage than island-building.
Artificial island-building is primarily China’s doing. McManus notes that in the full process of forming
a new island, from dredging to sediment scattering to everyday practices such as garbage disposal (see
Bale, 2016a), China ‘kills basically everything’ (quoted in Tiezzi, 2016). China has constructed seven
sand islets that constitute its military outposts in the SCS and has created 3,200 acres of new land since
in the Spratlys since 2013 (Watkins, 2015). Statistically, China is responsible for around 95 percent of
all such historical terraforming activities, whilst the other contributing entities – Taiwan, the
Philippines, Malaysia and Vietnam – are responsible for about 5 percent (Gomez, 2015: 115). In this
sense, China is the biggest albeit not sole contributor to ecosystem degradation in the Sea (see figure 3
below).
Coral Reef Areas (in sq. km.) Converted to Dry Land in the South China Sea
as a Result of Island Building (as of March 2016)
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Figure 3 China is largely responsible for the destruction of coral reefs as a result of artificial island-building. Source: pie
chart designed using data available in Gomez, 2017.

Irresponsible harvesting of marine wildlife can include overfishing, IUU fishing and blast or poison
fishing. These practices reduce levels of fish stock to unsustainable levels and drive coral reef
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destruction (McManus, 2017b: 221). Fish stock depletion has been further advanced by the needs of
the new island settlers, whether administrators or military personnel (ISRS, 2016: 6). As the most
destructive form of harvesting marine wildlife, giant clam harvesting involves the use of ‘boat
propellers to loosen valuable bivalves’ (Bale, 2016a; see figure 4). Consequently, coral reefs around the
giant clams are destroyed and left barren (Lee, 2016).

There are two key factors driving the irresponsible harvesting of marine wildlife. The first of these subdrivers is the inability to fully reconcile the Sea’s competing claims with UNCLOS. Due to the way in
which UNCLOS demarcates maritime zones, the application of international law in the SCS has helped
to create a situation in which no outright winner can emerge. So, the rational outcome is a zero-sum
race-to-the-bottom competition in which a tragedy of the commons manifests. Second, irresponsible
harvesting of marine wildlife is driven by large government subsidies and the local populations’ need
to sustain a livelihood. For example, giant clam harvesting is driven by the luxury trade of clam shells.
In addition to this, it is also important to consider the political drivers of artificial island-building.

Figure 4 Local fishers harvesting giant clams and destroying the shallow reefs in the process. Source: ISRS, 2016.

Political roots of Chinese artificial island-building

Artificial island-building has not manifested in an apolitical vacuum. Both the changing international
order and China’s recently constructed maritime nationalism shape China’s activities in the Sea. These
factors interplay with more material calculations of military projection capabilities and geopolitical
strategy (see figure 5 on page 8).

First, international order, understood here as rule-governed interaction (Alagappa, 2003), shapes but
does not determine the possible actions that a state can exercise. The current international order is in
flux, especially in the Indo-Pacific. The post-war U.S.-led liberal international order, underpinned by
openness, rules and multilateralism (Ikenberry, 2018), is being replaced with what Acharya has termed
a multiplex global order (Acharya, 2017a). In this multiplex world, various cross-cutting visions of
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international order compete against each other and are led by non-state and state actors alike. The postwar liberal order has not disappeared, but it is now one of various selections available for East Asian
states to experiment with. States now mix-and-match features of the old order with more indigenous
ideas. Take China, who champions some elements of the old liberal order but ignores others in favour
of its ‘historical claims’ to SCS land features. In this order, no global hegemon exists and regionalism
becomes critical. So, in a way China pursues artificial island-building simply because the prevailing
international climate allows it to do so. In the Indo-Pacific it is ASEAN’s task to engage with and
socialise China to prevent further deterioration of the marine environment.

There is, of course, a domestic and ideational basis as to why China decides to exercise these activities
under the prevailing international order. Artificial island-building is rooted in China’s recent
construction of its maritime nationalism. National identity is internally formed through ‘the narratives
they [nations] tell about their national pasts’ and also externally by current interactions with other
nation-states (Kang, 2007: 9). China’s identity partly forms its interests, and these interests partly
explain its Sea activities. This construction, which dates back to only 1908, emerged from China’s
‘century of humiliation’. China thus imagined a ‘collective psychological attachment to offshore islands
[in the SCS]’ as a means to produce an intersubjective nationalist consciousness against outside threats,
including France and Japan (Hayton, 2018). This was mainly achieved through Anderson’s notion of
print capitalism (2016 [1982]), whereby a collection of articles published after July 1933 – the month
in which France annexed several Spratly Islands – socially engrained the Sea as a sovereign part of the
Chinese imagined community. Surprisingly, it was not until 1933 and 1948 that China officially claimed
the Paracels and Spratlys respectively (Hayton, 2018: 38). This imaginary culminated in the publication
of a new Administrative Division Map of the Republic of China which included the infamous U-shaped
line (Hayton, 2014: 58).
China’s ‘historical claims’ to the Sea’s features are thus very modern. Today, the Chinese Communist
Party (CCP) taps into these same ideational materials in order to sustain legitimacy. So, the 3,200 acres
of island-building since 2013 can be understood as a contemporary extension of China’s nationalist
imagination, whereby the modern is dressed in ancient trappings. Through this view, militarisation of
these islands can be seen as a defensive response to perceived foreign threats from states such as the
U.S. For example, U.S. military vessels and aircraft conducted more than 700 patrols in the SCS in
2015 alone (Clover, 2016). It is therefore exaggeratory to claim that China wishes to re-establish the
region’s old Sino-centric order. China’s identity is instead primarily denoted by an emphasis on
affirming sovereignty and the absence of territorial expansionism (Kang, 2007: 79). Arguably, they
want what they think is theirs and nothing more.
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The idea that artificial island-building is emotively rooted in the construction of nationalism is
supported by statements made by the CCP. Insightfully, in 2015, China’s foreign minister Wang Yi
claimed that China cannot concede its Sea claims because it ‘would not be able to face [its] forefathers
and ancestors’ (quoted in Panda, 2015). Similarly, as aforementioned President Xi stated that ‘we
[China] cannot lose even one inch of the territory left behind by our ancestors’ (Gibbons-Neff and
Myers, 2018). Familial notions of kinship are therefore central to China’s SCS activities. But hard
power also pays, as the militarisation of its islands demonstrates (see figure 5 below). It is therefore

Figure 5 China's power projection capabilities in the SCS reach the mainland of all surrounding states, but no Southeast
Asian state is consciously frightened for its survival. Source: AMTI, 2018.

important to consider the power of ideas in addition to the hard power of force projection capabilities
when identifying the sub-drivers of ecosystem degradation in the Sea. It would be wise for President
Xi to note that protecting the territory supposedly left behind by China’s ancestors is dependent upon
all surrounding states taking serious the protection of the Sea’s marine environment.

The losers: assessing impacts on biodiversity and local populations
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The implications of SCS ecosystem degradation pertain largely to biodiversity and the human security
of local populations. A healthy ecosystem ensures sustainable biodiversity which in turn provides
ecosystem services that guarantee greater human security in the form of protein provision and livelihood
opportunities, for example fishing and tourism respectively. The Sea’s coral reefs also contain special
compounds that can be used to create human medicines. After all, a majority of the Sea’s littoral states
are substantially economically and nutritionally dependent on the sea’s fishing industry, with coral reefs
acting as nurseries for commercial fish species. This is particularly true of the Philippines’ subsistence
fishing culture (Batongbacal, 2015). Importantly, the SCS is one of the world’s most important
fisheries, employing over 3.7 million people (Bale, 2016b). Artificial island-building and irresponsible
harvesting of marine wildlife preclude sustainable levels of biodiversity and human security.
Conversely, the winners of increased ecosystem degradation include the global defence industry that
profits from increased securitization of the Sea’s assets (Spangler, 2018).
To fully understand the extent to which local populations rely upon the sea’s resources, and by drawing
on the innovative work of Costanza et al (1997), the threat posed by ecosystem degradation to human
security can be quantified in U.S. dollars. It is claimed that coral reefs in the SCS are worth $352,249
per hectare per year (de Groot et al, 2012). If we multiply this number by the accumulative area of coral
reefs destroyed by all entities guilty of terraforming activities, it costs the region nearly half a billion
dollars a year (Gomez, 2017: 117). Responses to ecosystem degradation therefore need to take into
account the precarious positions that marine life and local populations assume within the SCS system.

Responding to ecosystem degradation: agreeing to disagree

By assessing the system that I have illustrated so far, it is important to consider existing, nascent and
possible responses to ecosystem degradation in the SCS. I argue that diplomacy – particularly the
practice of scientific diplomacy (Borton, 2018) – seems the most likely and effective means of tackling
the root driver of ecosystem degradation. This is because ‘no resolution is currently possible in the
[legalistic] form of a division of sovereignty’ (McManus, 2017b: 233). Environment-focused
diplomatic solutions and ‘cooperative initiatives should be based on the clear understanding that
cooperation is without prejudice to sovereignty claims’ (Bateman, 2017). Put simply, claimants should
agree to disagree on sovereignty claims but agree to promote functional cooperation in the realm of
environmental protection (McManus, 2017b). ASEAN must also help promote strategic trust so that
claimants do not consider cooperation as a politicised matter. Optimistically, this could lead to declaring
the SCS a marine protected area (MPA).

In terms of tackling the impacts, the re-introduction of depleted species and eco-tourism are two tried
and tested responses to biodiversity loss and human insecurity respectively. Best practices can indeed
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be learned from the Tubbataha Reefs World Heritage Site. There is a precedent for the recovery of
certain features of the SCS ecosystem, for example the restoration of giant clams off the coast of the
Philippines (Gomez and Mingoa-Licuanan, 2006), the rescue and release of sea turtles in Hainan and
the growth in large predatory fish populations following reduced fishing pressures (see McManus,
2017b: 213). Building on this success, McManus highlights the benefits of introducing trained park
rangers to the Sea’s military outposts, who could then restore giant clams and other threatened shallowwater species through the process of transplantation (McManus, 2017b: 213 – 214; Dygico, Salao and
Honasan, 2006). Pertaining to human security, sustainable ecotourism is considered a less damaging
livelihood alternative to fishing. This could be achieved through ensuring low-impact on-island
development, such as the solar power generation on Taiping Island, and keeping tourists on live-aboard
dive boats (ISRS, 2016: 7). Fundamentally, however, such responses tackle the immediate impacts of
the (sub-)drivers discussed above and are thus not long-term solutions. Instead, these short-term
solutions could support deeper, structural responses to the drivers of ecosystem degradation.

Regarding tackling irresponsible harvesting of marine wildlife, McManus proposes joint resource
management and the establishment of peace parks. Environmental protection is, after all, a transnational
matter that all claimants are obliged to ensure under UNCLOS (Davenport, 2018). This reflects the idea
of focusing on maritime management not maritime boundaries. In practice, a Joint Fishery and
Environmental Management Area would be realised through a network of fishery zones, with some
designated as no-catch zones, others as only allowing certain types of fishing, and others as restrictionfree. This would ensure that depleted species of fish can reproduce at sustainable levels. Multilateralism
in this regard is important because China’s past unilateral attempts at fishing regulation have usually
back-fired (McManus, 2017b). The transboundary peace park response would mean the creation of an
MPA in addition to a reduction in tensions arising from boundary disputes (ibid: 236). Good examples
include the Waterton-Glacier International Peace Park of 1932, the first peace park to be created, and
the African continent’s many peace park initiatives. A Greater Spratly Islands Peace Park would ensure
stabilised fish populations, promote ecotourism and encourage greater regional stability (ibid: 236).

Lastly, the best hope for a long-term, structural response to ecosystem degradation in the Sea rests with
diplomacy. Diplomacy is the only answer to the territorial disputes in the SCS because China’s islandbuilding activities are not necessarily against international law, except in the case of Mischief Reef. A
recourse to law when discussing environmental protection is therefore futile. Even a potential ASEANChina Code of Conduct, currently in prolonged process, is likely to be non-legally binding, contrary to
the wishes of countries like Vietnam. Coutaz notes that confidence building measures are the first step
to prompting peaceful diplomatic negotiation between regional states (2018). Building on smaller-scale
initiatives such as Expedition Anambas of 2002 and a series of Joint Oceanographic and Marine
Research Expeditions between the Philippines and Vietnam during the 1990s (Gomez, 2017: 114),
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Borton argues that ‘science diplomacy’ is the most desirable response (2018). This is because scientific
diplomacy is not dependent upon the resolution of territorial claims due to its transnational nature.
These experiences could induce ASEAN to put politics aside and form a science-based initiative to
manage the Sea’s marine environment. Fostering strategic trust amongst participants is a key
prerequisite, however.

With most East Asian countries pursuing a comprehensive security strategy, with greater focus on
economic, diplomatic and institutional alternatives to militarism – and with the region generally stable
and interdependent bar a few exceptions – regional states are accommodating and harnessing China’s
rise (Kang, 2017: 4). This means that the SCS disputes are mostly an exception to regional stability.
The implication of this is that in responding to ecosystem degradation decision-makers must realise two
things: (a) the resolution of territorial disputes cannot and need not be a precondition for reversing
ecosystem degradation, and that (b) a general climate of regional stability provides some fertile ground
for a diplomatic response to the Sea’s environmental decline. ASEAN therefore has substantial potential
to halt or possibly reverse ecosystem degradation through its historical processes of normative
socialisation labelled the ‘ASEAN Way’ (see Yates, 2017). Although China’s maritime nationalism
will be hard to budge, such engagement could certainly help bring its island-building practices to a halt.
ASEAN is currently, however, ‘underutilised’ (Oba, 2018). The regional grouping must solve some
critical challenges to its internal unity, notably the ‘huge gap between its expanded vision... and its
capacities’ (Acharya, 2017b). That is, ASEAN must be more selective in its multilateral commitments.
Environmental protection in the SCS should unquestionably be a top priority.

Conclusion

This essay has provided an introduction to the complex dynamics affecting ecosystem degradation in
the SCS. In the process, key drivers have been highlighted and their subsequent impacts on marine life
and human life. I take the position that ASEAN-led regional cooperation is the most desirable and most
likely response to the depletion of coral reef and fish stock. This is due to an emerging multiplex world
order where regional linkages gain more salience. ASEAN must first, however, heed some of its
constructive criticism in order to boost its role as a normative platform whereby trust can be engendered
between ASEAN states and China. Territorial disputes, on the other hand, will remain a constant feature
of the Indo-Pacific for years to come. With a majority of this report focusing on China’s activities in
the Sea, it is also important to consider the likely approaches that the other regional stakeholders will
take in future.
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