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ABSTRACT

The most important and urgent task, besides avoiding nuclear war, is abatement of the
existential threat of systemic climate change, which must engage the thinking and action
of humankind at all levels of organization and every sphere of endeavor. The threat of
nuclear war is subdued for now, but because humankind is a significant bio-geophysical
force in the ‘Anthropocene’, the probability of the Earth’s climate system tipping over,

due to anthropogenic greenhouse gas (GHG) emissions, increases with each passing day.

International climate change governance, with the legal instruments of United Nations
Convention on Climate Change (UNFCCC) and Kyoto Protocol (KP), was established
to stabilize GHG concentrations. This ‘monocentric’ approach had failed. Emissions are
still increasing and global average temperature will likely reach 3.0°C above pre-
industrial level by 2100. The 2015 Paris Agreement, based on voluntary nationally
determined contributions (NDCs), was then universally adopted. It relies on state and
non-state actors at all levels to cut GHG emissions and reduce it by 55% or 25% in 2030
(vs. 2017) and carbon neutrality by 2050 for a least-cost pathway to keep temperature
rise to 1.5°C or 2.0°C respectively in 2100. The ‘rulebook’ for its implementation has

been agreed upon at the 2018 Katowice Conference.

A multi-factorial and multi-level solution set that constrains and works with the
dynamics of the social-ecological system is required. Nation-States must focus on
implementing concrete plans at both national and sub-national levels that engender trust,
reciprocity and reputation for concerted collective action. Free riding does not go away
but there is extensive empirical evidence that lower-level communities do cooperate to
avoid the tragedy of the commons. The multiple benefits of actions from many
decision-making centers establishing rules-in-use and plans in context will add up,
albeit not optimally, to reduce catastrophic climate risks at this critical juncture. As an
integral part of the polycentric approach, the thesis also advocates the immediate use of
carbon tax legislation to ratchet up NDCs to the required progressive ambition levels. A
national carbon tax system, e.g. Baker-Schultz Carbon Dividends Plan, will restrain
indiscriminate emissions at national and sub-national levels as well as incentivize
efforts for greater energy efficiency and low-carbon energy sources usage. If US, China,
EU and India with about 60% of total nominal GDP and about 60% of total GHG
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emissions were to introduce carbon taxes, it would have a domino effect on the rest of
the world.

The “Integrated Systemic Process-Oriented” (ISPO) framework, integrating the socio-
ecological system of Elinor Ostrom, process approach of global governance by the
Commission on Global Governance, and the New Haven School of social jurisprudence
associated with Myers S. McDougal, was developed for understanding, explaining and
solving the climate change problem. As an evolutionary and dynamic framework, it was
used for analysis or framing questions in the study of the evolution of ocean commons
governance, systemic nature of the climate system, evolution of international
environmental governance, the evolution of international climate change governance,
critical success factors for effective governance, and limitations of international law and

international politics.

Evolution of international climate change governance from the scientific period to
international law period was paused at the 1989 Noordwijk Ministerial Conference
when the US delegation forced the conference to abandon agreement to freeze GHG
emissions at 1990 levels by 2000 due to the turn in US political economy from classical
liberalism to neoliberalism, which was also responsible for the US-Europe political
divide, the North-South economic divide, and the resistance of US to concede national
sovereignty and power to a supranational authority. In fact, these differences in
international politics were responsible for the non-implementation of the deep seabed

regime in the law of the sea convention at about the same time.

These differences were also responsible later for failure to extend the KP. The
negotiating positions of developing countries hardened in the aftermath of the Asian
financial crisis, which was due to indiscriminate implementation of neoliberal economic
policies. They were against emission targets/timelines for developing countries during
negotiations to extend the commitment period of KP. Meanwhile, the developed
countries, especially the US, were adamant that developing countries, especially fast
developing ones, should share the burden of emissions cut. Provisions of flexible
market-based mechanisms, based on neoliberal ideology, also contributed to the failure
of KP, resulting in another pause in the evolution of climate change governance. It led

to the disastrous 2009 Copenhagen Conference.

Evolution of climate change governance hewed closely to non-legal critical success

factors of clear and updated science and iterative approach to policy and legislation but
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was constrained by international politics in implementing fair burden sharing by all and
effective and efficient international organization. However, out of the ashes of the ‘top-
down’ international law approach did arise the phoenix of a ‘bottom-up’ international
politics approach with the Copenhagen Accord, which led to the Paris Agreement. The
Agreement is a legally binding treaty among nation-States but it relies on collective
goal-setting, voluntary NDCs, pursuit of domestic mitigation measures, reporting and
review mechanisms, and regular stock-takes to shape state behavior and world public

opinion in order to achieve its temperature goals.

The four types of modern legal doctrines use a descending-ascending argumentative
structure, which is capable of providing a valid criticism of each substantive position
but by itself cannot justify any, is one of the limitations of international law. The
structure does not possess distance from politics and the four doctrines only provide a
partial solution respectively. A full solution requires a political choice in terms of an
external universal conception of justice, which is contradictory to the Rule of Law.
Besides, there is no strong evidence of effective governance by multilateral agreements,
which is limited by fragmentation into specific regimes, ineffectiveness of multilateral
legislative processes, and the logic of collective action, as well as the adoption of the
law of least ambitious program, shallowness of commitments to ensure compliance, and

easy withdrawal of Parties in the implementation phase.

The limitations of neoliberal ideology with complete reliance on free competitive
market forces were exposed during the Asian financial crisis. It is now accepted that the
free competitive market must be coupled with appropriate state regulation. According to
Morgenthau, to reform within the international system is bound to fail. What is needed
is a radical transformation of the existing international community of sovereign nations
into a supranational community of individuals. A world community antedates a world
state, and a world community still cannot be established under the current moral, social
and political conditions. However, world conditions may arise soon for the
establishment of a constitutionalism approach. Hence, the international community,
after implementation of the Paris Agreement has stabilized, must begin political
negotiations to establish global environmental constitutionalism as part of the long-term

solution to the climate change problem.

KEYWORDS: Existential Threat, Systemic Climate Change, Governance Process,
Social-Ecological Approach, International Law, International Politics, Global

Environmental Constitutionalism.
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INC Intergovernmental Negotiating Committee
INDC Intended Nationally Determined Contributions
10 International Organization

10C Intergovernmental Oceanographic Commission
IOM International Organization for Migration
IPCC Intergovernmental Panel on Climate Change
IR International Relations

ISPO Integrated Systemic Process-Oriented

ITCZ Inter-Tropical Convergence Zone

UGG International Union of Geodesy and Geophysics
UGS International Union of Geological Sciences
IWC International Whaling Commission

JGOFS Joint Global Ocean Flux Study

JI Joint Implementation Projects

JOC Joint Organizing Committee

KP Kyoto Protocol

LDC Least Developed Countries

LoS Law of the Sea

MAD Mutual Assured Destruction

MCP Multilateral Consultative Process

MEA Multilateral Environmental Agreement

MLF Multilateral Fund

MOP Meeting of the Parties

MRV Monitoring, Reporting and Verification
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NATO
NCP
NDC
NGO
NIEO
NOAA
ODS
OECD
OPEC
PA
PClJ
PDSA
PETM
PgC
pH
PRISM
QELCRO
RCP
REDD
Rep

RF
RMU
SAP
SAR
SBI
SBSTA
SCOPE
SDG
SEP
SES
SMIC
SID
SQS
SR1.5
TAR
TEAP
TNT
TOGA

North Atlantic Treaty Organization

National Climate Program

Nationally Determined Contributions

Non-Governmental Organization

New International Economic Order

National Oceanic and Atmospheric Administration of the United States
Ozone Depleting Substances

Organization for Economic Cooperation and Development
Organization of the Petroleum Exporting Countries

Paris Agreement

Permanent Court of International Justice

Plan, Do, Study and Act

Palacocene-Eocene Thermal Maximum

Petagram of Carbon

Logarithmic scale for acidity or basicity

Pliocene Research, Interpretation and Synoptic Mapping Group
Quantified Emission Limitation and Reduction Objectives
Representative Concentration Pathways

Reducing Emissions from Deforestation and Forest Degradation
Republican Party of the US

Radiative Forcing

Removal Unit

Scientific Assessment Panel of the Montreal Protocol

Second Assessment Report of [IPCC

Subsidiary Body for Implementation

Scientific Body for Scientific and Technological Advice
Scientific Committee on Problems of the Environment
Sustainable Development Goal

Social-Economic-Political System

Social-Ecological System

Study on Man’s Impact on the Climate Report

Small Island Developing States

Subcommission on Quaternary Stratigraphy

IPCC Special Report on the impacts of global warming of 1.5°C
Third Assessment Report of IPCC

Technology and Economic Assessment Panel of the Montreal Protocol
Trinitrotoluene

Tropical Ocean and Global Atmosphere Programme
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UAE United Arab Emirates

UK United Kingdom

UN United Nations

UNCBD United Nations Convention on Biological Diversity
UNCCD United Nations Desertification Convention

UNCED United Nations Conference on Environment and Development
UNCHE United Nations Conference on the Human Environment
UNCLOS United Nations Convention of the Law of the Sea
UNCSD United Nations Conference on Sustainable Development
UNCTAD United Nations Conference on Trade and Development
UNDP United Nations Development Programme

UNEP United Nations Environmental Programme

UNECE United Nations Economic Commission for Europe

UNESCO United Nations Educational, Scientific and Cultural Organization
UNFCCC United Nations Framework Convention on Climate Change
UNGA United Nations General Assembly

UNHCR United Nations High Commissioner for Refugees

UNICEF United Nations Children’s Fund

UNIDO United Nations Industrial Development Organization
UNOLA United Nations Office of Legal Affairs

UNSC United Nations Security Council

UNWTO United Nations World Tourism Organization

US United States of America

USGS United States Geological Survey

USSR Union of Soviet Socialist Republics

VCLT Vienna Convention on the Law of Treaties

WAIS West Antarctic Ice Sheet

WEF World Economic Forum

WHO World Health Organization

WCED World Commission on Environment and Development
WCP UNEP/WMO World Climate Programme

WCRP World Climate Research Programme

WG Working Group of IPCC

WMO World Meteorological Organization

WOCE World Ocean Circulation Experiment

WSSD World Summit on Sustainable Development

WTO World Trade Organization
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INTRODUCTION

1. BACKGROUND OF THE CLIMATE CHANGE PROBLEM

From every perspective, it is clear that the most important and most urgent task today,
besides avoiding the existential threat of nuclear war, which requires mainly rational
thinking and prudent action on the part of the leaders of nuclear power nation-States, is
the abatement of the existential threat of systemic climate change, which must engage
the rational thinking and prudent action not only of the leaders of nation-States but of
every individual human being at every level of organization and in whatever sphere of
endeavor (Chapter 1.1). More importantly, at this juncture in the evolution of climate
change governance is the manifestation of sufficient political will by the international
community of sovereign nation-States' and of strong moral volition on the part of each
and every individual® to address the climate change problem. Hence, for the
international law research student, “avoiding severe global catastrophe is a moral and
legal imperative.” The keepers of the Doomsday Clock® had called upon “wise public

officials” to “act immediately, guiding humanity away from the brink” and warned that

" Simone Rensch (2019) UN chief warns of insufficient political will on climate change, Public
Finance  International, 29  January  2019.  Accessed on 31 July 2019 at:

https://www.publicfinanceinternational.org/news/2019/01/un-chief-warns-insufficient-political-will-

climate-change

* Simon Caney and Derek Bell (2011) Morality and Climate Change, The Monist, Volume 94,
Number 3, July 2011, pp. 305-309.
> The “Oslo Principles on Global Obligations to Reduce Climate Change” and a detailed legal
commentary that draw on the best joint interpretation of international law, human rights law, national
environmental law and tort law, was put together by a group of law experts in response to the question as
to whether in the absence of explicit treaties, nation-States have no legal obligations to curb their
greenhouse gas emissions. Yet, if emissions continue on their present trajectory, the harms they cause will
reach catastrophic proportions, putting the human rights of billions of people in jeopardy. International
human rights law is legally binding on nation-States, which are, therefore, not free to continue business as
usual [Hereinafter Oslo Principles]. It was announced on 30 March 2015. Accessed on 6 August 2018 at:
https://globaljustice.yale.edu/oslo-principles-global-climate-change-obligations

* The decision to move the minute hand of the Doomsday Clock is made annually by the Science and
Security Board of the Bulletin of the Atomic Scientists in consultation with its Board of Sponsors, which
includes 15 Nobel laureates.

10
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“... if they do not, [then] wise citizens must step forward and lead the way.””

The Earth’s climate system has undoubtedly been since the beginning of the Holocene®
an infinite ‘public good’, but in the Anthropocene’ it has become more of a finite
‘common sink’ for excessive natural nutrients® to excessive artificial plastics,” from
excessive heat'® to excessive anthropogenic greenhouse gas (GHG) emissions. '
Humankind is witnessing the likelihood of the Earth’s climate system tipping over
critical thresholds in this century with the consequential collapse of human civilization,

as we know it.'> Of the nine planetary boundaries identified,”” the greatest challenge

> Bulletin of the Atomic Scientists (2017) It is Two and the Half Minutes to Midnight, 2017
Doomsday Clock Statement [John Mecklin (ed.)], Science and Security Board, Bulletin of the Atomic
Scientists, USA, p. 8.

® The last ice age began about 110,000 years ago. About 19,000 years ago, the Earth started warming
up because of changes in the Earth’s orbit around the Sun and by about 11,700 years ago, these changes
had brought about a transition from the glacial epoch to a “post-glacial” or “inter-glacial” epoch, known
as the Holocene epoch. Since then, there have been small-scale climate shifts — notably the "Little Ice
Age" between about 1200 and 1700 A.D. Generally, the Holocene epoch has been a relatively warm and
climate-stable period, which enabled the development of global agriculture, sustained a vast population,
and ushered in the modern civilization. A detailed description of the Holocene epoch is available at:
http://paleobiology.si.edu/geotime/main/htmlversion/holocene3.html

"In 2000, the Nobel chemistry laureate Paul Crutzen and limnologist Eugene F. Stoermer coined the
term ‘Anthropocene’ to describe the age in which humankind has been the cause of mass extinctions of
flora and fauna, pollution of the oceans and alteration of the atmosphere. In 2018, the geophysical
scientists proposed ‘Anthropocene’ as a new sub-division of geological time due to the highly significant
human impact on the Earth’s geology for the first time since the formation of the Earth four and the half
billion years ago. Accessed on 21 May 2018 at:
http://quaternary.stratigraphy.org/workinggroups/anthropocene/

¥ Eutrophication is the process that results in harmful algal blooms, dead zones, and fish kills due to
the increased load of nutrients flowing into estuaries and coastal waters. Accessed on 31 July 2019 at:
https://oceanservice.noaa.gov/facts/eutrophication.html

’ Non-biodegradable plastic accumulating in our oceans and beaches has become a global crisis.
Millions of tons of plastic are found in swirling convergences that make up about 40 percent of the
world's ocean surfaces. At current rates plastic is expected to outweigh all the fish in the sea by 2050.
Accessed on 31 July 2019 at: https://www.biologicaldiversity.org/campaigns/ocean_plastics/

108, Levitus, J. I. Antonov, T. P. Boyer, O. K. Baranova, H. E. Garcia, R. A. Locarnini, A. V.
Mishonov, J. R. Reagan, D. Seidov, E. S. Yarosh, and M. M. Zweng (2012) World ocean heat content
and thermosteric sea level change (0-2000 m), 1955-2010, Geophysical Research Letters, Volume 39, 17
May 2012, L10603.

" National Geographic (2019) Cause of global warming, explained, National Geographic Society, 17
Juanary 2019. Accessed on 2 August 2019 at: https://www.nationalgeographic.com/environment/global-
warming/global-warming-causes/

"2 National Research Council (2011) Understanding Earth’s Deep Past: Lessons for Our Climate
Future, National Academy of Sciences, USA, National Academic Press, Washington, D.C., pp. 63-65.

" The nine planetary boundaries identified by the Stockholm Resilience Centre includes climate
change, biosphere integrity, land-system change, freshwater use, biogeochemical flows, ocean

11
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confronting humankind today is to abate the adverse effects of climate change.'*

In fact, the continual improvement in human life on this planet is no longer dependent
only on the international community ensuring peace among its member States and the
effective control of the weapons of mass destruction; it is now also dependent on the
international community summoning the necessary political will to forge a binding
global treaty and establish world institutions to coordinate the collective action of
humankind to curb GHG emissions while each and every individual human being, as a
member of a family, corporation, community, or as an agent of a nation-State or
international organization, arising with moral volition to lead by example in cutting
down GHG emissions in his daily life, voicing serious concern about the state of the
climate in both private and public space, and dedicating his time and material resources
for community efforts at concerted collective action to avoid the tragedy of the
commons. For instance, every single individual should seriously consider following the
recommendation of the IPCC in its latest report and transit with prudence to a balanced
diet “featuring plant-based foods, such as coarse grains, legumes, fruits and vegetables,
and animal-sourced food produced sustainably in low greenhouse gas emission
systems”. Such a mass movement in both developed and developing countries will have
multiplier effects on the global food industry and national regulatory authorities, which

“present major opportunities for adaptation to and limiting climate change.”"

To ensure the sustainable use and maintenance of the climate global commons, the
international community has established the international climate change regime, which
is built around the core multilateral environmental agreements (MEAs) of the United
Nations Framework Convention for Climate Change (UNFCCC),'® Kyoto Protocol,"

acidification, atmospheric aerosol loading, stratospheric ozone depletion, and novel entities. Accessed on
31 July 2019 at: https://www.stockholmresilience.org/research/planetary-boundaries/planetary-

boundaries/about-the-research/the-nine-planetary-boundaries.html

'* Antonio Guterres (2018a) Climate change: An existential threat to humanity, Keynote address to
R20 Austrian World Summit, 15 May 2018, Vienna, Austria. Accessed on 29 April 2019 at:
https://news.un.org/en/story/2018/05/1009782

IPCC (2019) IPCC Press Release, 2019/24/PR, 8 August 2019. Accessed on 10 August 2019 at:
https://www.ipcc.ch/2019/08/08/land-is-a-critical-resource_srccl/

' United Nations (1992a) United Nations Framework Convention on Climate Change, United Nations,
New York, 9 May 1992. Accessed on 6 March 2017 at:
http://unfccc.int/files/essential background/background publications htmlpdf/application/pdf/conveng.p
df

7 United Nations (1998) Kyoto Protocol to the United Nations Framework Convention on Climate
Change, United Nations, Kyoto, 11 December 1997, United Nations Treaty Series, Volume 2303, p. 162
(No. 30822). Accessed on 6 March 2017 at: http://unfccc.int/resource/docs/cronvkp/kpeng.pdf
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and Paris Agreement,'® and based on the sources and practices of public international
law to govern the climate global commons collectively. In fact, since the 1960s, the
international community has been rapidly developing international environmental law to
govern the broader system of global environmental commons. In specific instances, e.g.
control of substances depleting the stratospheric ozone layer,'” the use of the
international regime approach had proven to be relatively successful. However, in the
case of systemic climate change, this approach to drive concerted collective action has
failed badly. Despite more than a quarter century of intense international diplomatic
efforts and the establishment of three MEAs, the nation-States are still increasing their

. .. 20
atmospheric GHG emissions as a whole.

As the Earth system enters the Anthropocene, in which humankind has emerged as a
significant bio-geophysical force, and the planetary systems are on the brink of human-
induced ecological disaster that could change life on this planet, as we know it, it is

timely to ask the central question, ‘How we might live well together on planet Earth?’*'

First, it is not controversial to claim that humankind has never quite manage to live
together well* if one excludes the distant past in the calculus when humankind were
living in very small groups very far apart from one another. Although at the mercy of a
harsh environment, humankind then was able to sustain an affluent and egalitarian

lifestyle for millennia, predicated on modesty of economic needs, circumscribed use of

'8 United Nations (2015a) Adoption of the Paris Agreement, Decision 1/CP.21, Annex to Report of
the Conference of the Parties on its twenty-first session, held in Paris from 30 November to 13 December
2015, Addendum: Part two: Action taken by the Conference of the Parties at its twenty-first session,
FCCC/CP/2015/10/Add.1, 26 January 2016.

' Kofi Annan (2003) “Perhaps the single most successful international agreement to date has been the
Montreal Protocol”. His views are shared widely in the international community. Accessed on 31 July
2019 at: https://www.un.org/en/events/ozoneday/background.shtml

" Nina Chestney (2019) Global carbon emissions hit record high in 2018: IEA, Reuters, 26 March
2019. Accessed on 31 July 2019 at: https://www.reuters.com/article/us-iea-emissions/global-carbon-
emissions-hit-record-high-in-2018-iea-idUSKCN1R7005

2 Jacques Derrida (2012) Avowing — the impossible: “Returns”, repentance, and reconcilation: A

lesson. In Living Together: Jacques Derrida Communities of Violence and Peace [Elisabeth Weber (ed.)],
Fordham Scholarship (online). Accessed on 11 Augsut 2019 at:
https://fordham.universitypressscholarship.com/view/10.5422/fordham/9780823249923.001.0001/upso-
9780823249923-chapter-2

2 Richard A. Falk (2012) Can We Overcome the Global Crisis: Obstacles, Options, and Opportunities,
Keynote Address delivered at the Tanner Conference on Global Crisis, University of Utah, 2012.
Accessed on 11 August 2019 at:
http://climateproject.global.ucb.edu/publications/pdf/Richard,%20Falk.%20Can%20We%200vercome%
20the%20Global%20Crisis.pdf
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violence, and constant balancing with the environment.” Second, it is not possible to go
back to a world without nuclear weapons or systemic climate change. Third, we cannot
continue with business-as-usual for it would only lead in time to severe catastrophic
disruptions. Instead, we will need to find alternative ways of living together individually
and collectively other than those ways associated with our modern society — linkage of
security with overwhelming violence [threat of nuclear war], unlimited authority within
borders [state sovereignty], unlimited freedom outside borders [tragedy of the
commons], the pure pursuit of efficiency without justice and equality [economic
neoliberalism], innovation to compete rather than cooperate [competitive markets],
focus on the ballot box rather than on service to humankind [short-term popularism],
and an individualistic ethos of being a completely rational self-interested short-term

maximizer without any consideration for the interest of others [rational choice theory].

2. TRENDS IN CLIMATE CHANGE GOVERNANCE STUDY

There are three broad mainstream trends and one emerging critical trend in the study of

climate change governance.

The first trend is the detailed study of its evolution to identify the success factors and
the limitations of the governance process and its associated principles, norms, rules,
institutions, and decision-making procedures.** Because climate change is a large and
complex systemic problem, everything about climate change affects everything else and
vice-versa,” it is possible to adopt a reductionist approach to the study of the climate
change problem, from one of many different academic disciplines, which is the current
analytical approach, e.g. science, economics, international law, or international relations.
It is, therefore, essential for the international law research student to know the strengths
and weaknesses of the current different analytical frameworks, theories and models used

to address the climate change problem (Chapters 1.2 & 1.3).

* James Suzman (2017) Affluence without Abundance: The Disappearing World of the Bushmen,
Bloomsbury, New Ork, NY, USA.

** Graduate Institute Geneva (2019) The Evolution of the International Climate Change Regime, News,
International Climate Change Regime, Graduate Institute Geneva, 16 April 2019. Accessed on 31 July
2019 at: https://graduateinstitute.ch/communications/news/evolution-international-climate-change-regime

> Antonio Guterres (2018b) Secretary-General's press encounter on climate change [with Q&A],
United Nations Secretary-General, United Nations, 29 March 2018. Accessed on 2 August 2019 at:
https://www.un.org/sg/en/content/sg/press-encounter/2018-03-29/secretary-generals-press-encounter-

climate-change-qa
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Such a reductionist approach does present some theoretical, ideological and practical
challenges, including, most importantly, how the scholar can avoid becoming overly
descriptive in a narrow segment of reality and lose normative focus when it comes to
the critical issue of finding viable solutions to the climate change problem.”® Each
discipline corresponds only to a narrow segment and scholars in that particular
discipline develop theories and patterns of research activities, which yield satisfaction in
understanding and insights for action that are appropriate only to that segment of the
real world.”” Hence, the complete knowledge, insights and action plan needed to solve
the climate change problem is, therefore, fragmented among the academic spheres of

science, economics, international law, international relations, and moral philosophy.®

However, a large and complex multi-factorial and multi-level systemic problem requires
a multi-factorial and multi-level solution set that will “constrain and work with the
dynamics of the system”.”” When dealing with a systemic problem, “we can never do

3% Hence, there is also a trend towards the development of a more

merely one thing.
“general system theory”, “which lies somewhere between the highly generalized
constructions of pure mathematics and the specific theories of the specialized

disciplines” to deal with large and complex systemic problems such as climate change.”'

The thesis is aligned with the more holistic trend in climate change governance study.
Although no general system theory was proposed in this thesis to explain the evolution
of climate change governance, this thesis did develop a general analytical framework
associated with a holistic (integrated) systemic process-oriented approach for analysis
of the climate change problem to gain insights on what should be the essentials
elements of a better solution set. A better solution set needs to go beyond the current
‘monocentric’ solution of the international climate change regime in order to drive
climate change governance towards the ultimate objective of “stabilization of

greenhouse gas concentrations in the atmosphere at a level that would prevent

* Kati Kulovesi (2013) Exploring the Landscape of Climate Law and Scholarship: Two Emerging
Trends. In: Climate Change and Law [Erkki J. Hollo, Kati Kulovesi and Michael Mehling (eds.)],
Springer, Dordrecht, pp. 31-62.

*"Kenneth E. Boulding (1956) General Systems Theory — The skeleton of Science, Management
Science, Volume 2, Number 3, pp. 197-208.

¥ Robert W. Cox (1981) Social Forces, States and World Orders: Beyond International Relations,
Millennium — Journal of International Studies, Volume 10, Number 2, pp. 126 — 155.

¥ Robert Jervois (1997) System Effects: Complexity in Political and Social Life, Princeton University
Press, Princeton, NJ, USA, p. 291.

%% Garrett Hardin (1963) The Cybernetics of Competition: A Biologist’s View of Society, Perspectives
in Biology and Medicine, Volume 7 (Autumn 1963), p. 80.

3! Kenneth E. Boulding (1956) supra note 27, p. 197.
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dangerous anthropogenic (human induced) interference with the climate system.”*?

The second trend is the growing recognition that “climate change”, a global problem
requiring local action, “is governed and regulated at multiple levels” from the

international to the regional and national, and from the local to transnational.”

The third and related trend is the deformalization of climate change law at the
international and national levels. Currently, there is already a wide range of non-state
actors’ involvement in the process of climate change governance. There is also
increasing reliance on the use of soft law instruments in enforcing compliance and
informal collaboration in decision-making procedures.’* The global cooperative efforts
to address climate change include not only efforts at the international and national levels
but also “encompasses a range of local and regional initiatives, cooperation between the
public and private sectors, voluntary private sectors initiatives and activities by civil
society.” The climate change problem is “multifaceted and multi-layered” and requires

9336

“effective policy at the level of both the nation-state and global governance™” as well as

community arrangements of rules-in-use for local, community, and regional governance.

This thesis is similarly aligned to these two latter trends in proposing an urgent but
transactional shift from a ‘monocentric’ to a ‘polycentric’ approach’’ in climate change
governance, in which different groups of actors from the transnational down to the
individual level making decisions about the appropriate rules-in-use in context and

implement them at multiple levels to curb greenhouse gas emissions.

The one emerging trend is a critical attempt to answer the central question, ‘How we
might live well together on planet Earth? The dominant tradition of theorizing, as
reflected in the above-mentioned three mainstream trends, has reconciled itself to the

persistence of the state-centric world order “in which hopes are pinned on “cooperation

32 United Nations (1992a) supra note 16, Article 2.

33 Kati Kulovesi (2013) supra note 26, p. 32.

*1d., pp. 32-33.

*% Harriet Bulkeley and Peter Newell (2010) Governing Climate Change, Routledge, London and New
York, p. 106.

** David Held and Augus Hervey (2011) Democracy, Climae Change and Global Governance:
Demoncratic Agency and the Policy Menu Ahead. In: The Governance of Climate Change: Science,
Economics, Politics & Ethics [David Held, Augus Hervey and Marika Theors (eds.)], Polity Press,
Cornwall, p. 89.

7 Elinor Ostrom (2010) Polycentric systems for coping with collective action and global
environmental change, Global Environmental Change, Volume 20, pp. 550-557.

16



Error! Style not defined.

for mutual benefit, countervailing or balanced power, and above all, the prudence on the

part of the main power wielders.”®

What is needed now is a set of structural and normative changes that cannot be brought
about without a paradigm shift to a post-modern Anthropocene mindset and imagery.
The Anthropocene mindset and imagery have been reinforced by the empirical
evidences of the natural sciences and in turn have implications for its study. More
importantly, the cultural implications of this new mindset and imagery are
“destabilizing society’s perceptions and expectations of the classical regulatory
institutions that are situated in the humanities [social sciences] that we usually employ
to mediate the human-environment interface.”*” In fact, “... the framing of world order
by reference to a global crisis associated with a troublesome and highly dangerous
transition from state-centric borders to globally allocated limits is a fundamental
challenge that human society has never before faced on a global scale ... [for] the
present crisis is mainly a product of the anthropocene [sic] activities: carbon emissions,

. . 40
population growth, nuclear weapons and nuclear energy, resource depletion.”

To do so humankind will have to collectively agree to direct human behavior by means
of new social regulatory institutions. With the leitmotiv of a universally acceptable
ethical [or moral] framework, such “regulatory institutions are a way of expressing
responsibility toward human and non-human constituents and towards the Earth system,

while simultaneously addressing vulnerability and socio-ecological insecurity.”*!

In this light, the thesis also proposes a paradigm shift from an international regime
governance approach, with several specific regimes to address climate change, to a

global constitutionalism approach.*?

*¥ Richard A. Falk (2012) supra note 22, p. 2.

* Louis J. Kotze (2017) Global Environmental Consittutionalism in the Anthropocene. In:
Environmental Law and Governance for the Anthropocene [Louis J. Kotze (ed.)], Hart Publishing Co.,
Oxford, UK, p. 189.

* Richard A. Falk (2012) supra note 22, p. 12.

! Louis J. Kotze (2017) supra note 39, p. 189.

*2 The Global Constitutionalism Journal, according to its Editorial Board, offers an interdisciplinary
space for addressing the foundations, limitations and contestations of the principles and norms of political
order and their dynamics over time on a global scale. Submissions are invited from a broad range of
disciplines including International Law, Political Science, International Relations, Comparative
Constitutional Law, Comparative Politics, Political Theory and Philosophy. Accessed on 11 August 2019
at: https://www.cambridge.org/core/journals/global-constitutionalism
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3. PURPOSE AND OBJECTIVES OF THESIS

The first requirement to avert the ‘tragedy of the commons’ problem of climate change
is for humankind to understand the systemic nature of the climate change problem [right
view]. The second is for humankind to recast its individual aspirations and collective
social goals in the light of systemic climate change [right intent]. The third is for the
international community to coordinate international cooperation to ‘deliver’ on the

overall policy objectives of the international climate change regime [right action].

The large and complex climate change problem is a long-wave event that takes place
over decades and centuries.” To have the right intent and do the right thing requires the
right view from an evolutionary perspective.* To acquire the right view of the climate
change problem, one should adopt an integrated systemic process-oriented perspective
to understand the complexity of the natural biophysical climate system, the complexity
of the human social-economic-political system, the tight interconnections between the
two large and complex natural and human systems, as well as the history and context
(evolution) of international climate change governance and the analyses of their success

factors and the limitations of international law and politics (Chapters 2, 3 & 4).

The right intent is for the international community to take concerted collective action to
avoid the likely catastrophic disruptions of climate change and for the individual to do
his best to cut down on greenhouse gas emissions in his daily routine. The teological
purpose of both intents is not for the good of a particular nation-State or an individual

human being; it is for the common good of humankind.*

* Tony Barnett (2006) A long-wave event. HIV/AIDS, politics, governance and ‘security’: sundering
the intergenerational bond? International Affairs, Volume 82, Number 2, p. 302.

*1In my thesis, I have emphasized the evolutionary aspects of the social-ecological dilemma of
climate change. Similar to the approach in the study of religious thought and practices, which also plays
out over decades and centuries even to the millennium, understanding the historical context of the
problem is essential. “Every age hath its own problem, and every soul its particular aspiration. The
remedy the world needeth in its present-day afflictions can never be the same as that which a subsequent
age may require. Be anxiously concerned with the needs of the age ye live in, and center your
deliberations on its exigencies and requirements.” Quotation from Baha’u’llah in Gleanings from the
Writings of Baha’u’llah, Baha’i Publishing Trust, London, UK, p. 212.

* Aristotle says the end-point of all human activities is the chief good or common good “For even if
the end is the same for a single man and for a state, that of the state seems at all events something greater
and more complete whether to attain or to preserve; though it is worthwhile to attain the end merely for
one man, it is finer and more godlike to attain it for a nation or for city-states.” In the modern context, the
chief good or common good would be that for the whole of humankind. See Aristotle (350 BCE)
Nicomachean Ethics, Part I, Paragraph 2 [Translated by W. D. Ross], Internet Classic Archives. Accessed
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Philosophers, both moral and political, from Thomas Aquinas to Thomas Hobbes have
defended the central importance of intent, especially legislative intent.*® The right intent
is predicated on understanding the nature and impacts of systemic climate change
(Chapter 2) as well as the latest assumptions of the nature and preferences of man as
proxy to those of the nation-States [agent], the history and context (evolution) of their
interactions [process] in the action situation arena of UN conferences [structure] and

how this agent-process-structure system can facilitate or hinder intent (Chapter 3 & 4).

One aspect of global commons governance in general and climate change governance in
particular requires the international law research student to analyze, explain and
communicate in simple language, especially to the general public, is the fragmentation
of international law. The study group of the International Law Commission (ILC) had
emphasized the importance of the “principle of systemic integration”.*’ The application
of this principle is vital for a decentralized institutional environment, where the
objectives, measures and policies are often ambiguous or poorly expressed. First, to
hold these international regimes as fully isolated from each other and concerned only
about their own objectives and preferences is to think of law only as an instrument for
attaining regime objectives. Second, international law is above all about protecting
rights and enforcing obligations in the public interest. Hence, without this principle it

would be impossible to give keep alive the notion of the common good of humankind.*®

The right view and intent advocated in this thesis clearly uphold the principle of
systemic integration; similarly the proposed right action plan is derived from the same
principle. Both the nation-State and the individual have to work at continuous
improvement, which is the step-wise approach to solving a problem, based on the
principle, in order to raise the level of good over time and to avoid losing by default our
capabilities to act later when better knowledge and understanding are available because
otherwise the gap between the good and the perfect would have opened up far too wide

for humankind to bridge due to our inaction along the way.

Such an integrated step-wise or iterative approach requires a ‘polycentric’ rather a

on 2 August 2019 at: http://classics.mit.edu/Aristotle/nicomachaen.1.i.html
¢ Richard Ekins (2012) The Nature of Legislative Intent, Oxford University Press, Oxford, UK, p. 1.
" Campbell McLachlan (2005) The Principle of Systemic Integration and Article 31(3)(c) of the
Vienna Convention, International and Comparative Law Quarterly, April 2005, pp. 279-319.

*ILC (2006) Fragmentation of International Law: Difficulties Arising from the Diversification and
Expansion of International Law, Report of the Study Group of the International Law Commission, UN
Doc. A/CN.4/L.682.
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‘monocentric’ approach to provide a solution set rather than a single solution, which can

be implemented immediately across “many centres of decision-making that are formally
independent of each other”* to cut GHG emissions and reduce it by 55% or 25% in
2030 as compared to 2017 in order to to put the world on a least-cost pathway and keep
the rise in global average temperature to below 1.5°C or 2.0°C above the pre-industrial

level respectively by 2100.”°

Although free-riding does not go away at institutional arrangements at the lower levels,
there is extensive empirical evidence generated by in-depth case studies, meta-analysis
of cases, laboratory experiments and comparative field studies that a large number of
these small- and medium-scale communities facing social dilemmas of collective action
do cooperate as a community to avoid the tragedy of the commons.”’ The multiple
benefits from the actions of many centers of decision-making to establish appropriate
rules-in-use in context to govern the climate change commons will add up, albeit not
optimally, to reduce the risks of catastrophic climate disruptions® at this critical
juncture to create breathing space for humankind before moving to the next step in the

evolution of climate change governance.

In fact, the evolution of international climate change governance from the top-down
Kyoto Protocol to the bottom-up Paris Agreement is essentially a paradigm shift from a
‘monocentric’ to a ‘polycentric’ approach, with the use of voluntary nationally
determined contributions (NDCs) to reduce GHG emissions and welcoming “the efforts
of all non-Party stakeholders to address and respond to climate change, including those
of civil society, the private sector, financial institutions, cities and other sub-national
authorities” and inviting them to “scale up their efforts and support actions to reduce
emissions and/or to build resilience and decrease vulnerability to the adverse effects of
climate change and demonstrate these efforts via the Non-State Actor Zone for Climate

Action platform.”>® Now that the ‘rulebook’ for the implementation of the Paris

* Vincent Ostrom, Charles M. Tiebout and Robert Warren (1961) The Organization of Government in
Metropolitan Areas: A Theoretical Enquiry, American Political Science Review, Volume 55, Issue 4, pp.
831-842.

Y UNEP (2018a) Emissions Gap Report 2018: Executive Summary, United Nations Environmental
Programme, Nairobi, Kenya, p. 6.

> Elinor Ostrom (2009) Beyond Markets and States: Polycentric Governance of Complex Economic
Systems, Nobel Memorial Prize in Economic Sciences Lecture, 8 December 2009. Accessed on 1 June
2019 at: https://www.nobelprize.org/uploads/2018/06/ostrom_lecture.pdf

32 Elinor Ostrom (2010) supra note 37, p. 552.

3 UNFCCC (2016) Report of the Conference of the Parties on its twenty-first session, held in Paris
from 30 November to 13 December 2015, Addendum: Part two: Action taken by the Conference of the
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Agreement has been agreed upon by the international community at the 2018 Katowice
Conference,” the nation-States should focus on designing the appropriate institutional
arrangements at the national and sub-national levels, at the regional, community,
corporate, and local levels, to engender trust, reciprocity and reputation, which are the

essential ingredients for concerted collective action at any level.”

The NDCs of GHG emissions reduction targets volunteered thus far by the Parties to the
Paris Agreement are, however, far from the ambition level required to hold “the
increase in the global average temperature to well below 2°C above pre-industrial levels”
let alone for “pursuing efforts to limit the temperature increase to 1.5°C above pre-
industrial levels, recognizing that this would significantly reduce the risks and impacts
of climate change” as was agreed to by all nation-States in the 2015 Paris Agreement.>®
According to the latest UN Environment Emissions Gap Report 2018, it will require the
current level of ambition with the NDCs to be roughly tripled for the 2°C scenario and
to increase by around fivefold for the 1.5°C scenario by 2030.”

Therefore, the thesis (Chapter 4.3) advocates as the next step in the polycentric
approach to climate change governance the immediate use of carbon tax legislation at
the national governance level to ratchet up the NDCs to the required ambition level. A
national carbon tax system, e.g. Baker-Schultz Carbon Dividends Plan,”® is a pragmatic
tool to restrain indiscriminate greenhouse gas emissions at the local, community,
corporate, regional and national levels as well as to incentivize their efforts to strive for
greater energy use efficiency and to switch to low-carbon energy sources. Both public
and private enterprises at the national level will be incentivize to build the infrastructure
associated with the extraction, storage, transportation, distribution, utilization and
institutionalization of non-fossil energy sources needed for a full transition to a low-

carbon economy in parallel to community actions at the different sub-national levels to

Parties at its twenty-first session, FCCC/CP/2015/10/Add.1, 26 January 2016, paragraphs 133 & 134, p.
19.

> Nathan Cogswell and Yamide Dagnet (2019) Why Does the Paris Climate Agreement Need a
Rulebook? 7 Questions and Answers, World Resources Institute, 13 June 2019. Accessed on 10 August
2019 at: https://www.wri.org/blog/2019/06/why-does-paris-climate-agreement-need-rulebook-7-

questions-and-answers

> Elinor Ostrom (1998) A Behavioral Approach to the Rational Choice Thoery of Collective Action,
Presidential Address, American Political Science Association, 1997, American Political Science Review,
Volume 92, Number 1 (March 1998), pp. 10-13.

S UNFCCC (2016) supra note 53, paragraph 17, p.4.

ST UNEP (2018a) supra note 50, p. 4.

% Climate Leadership Council (2018) Exceeding Paris: How the Baker-Shultz Carbon Dividends Plan
Would Significantly Exceed U.S. Paris Commitment, Climate Leadership Council, USA, 12 pp.
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cut down on GHG emissions. If the countries of China [Asia], US [Americas], the EU
[Europe] and India [Asia] with about 60% of the current total nominal GDP*’ and about
60% of the current total GHG emissions® were to introduce carbon tax legislation, it

would have a domino effect on the rest of the world.®!

Thereafter, functional integration, from the technological and economic perspectives, of
these national communities and infrastructures can take place to create a world
community before the introduction of a world political and legal authority with
supranational legislative, executive and judicial powers for the global environmental

commons as the long-term solution to systemic climate change problem.®

Climate change that takes place due to an increase in atmospheric GHG concentration is
a largely irreversible phenomenon for the next 1,000 years even after GHG emissions
have stopped.® It is a long wave event®® with significant intergeneration impacts. If ever
there would be a time for a critical look into a transformative regulatory intervention to
halt, minimize or even reverse the ecological damage done to planet Earth as a result of

human activities and to adapt to Earth system changes, it is now.%

The thesis highlights the limitations of international law and politics (Chapters 5.1 &
5.2) to solve the climate change problem and calls for a paradigm shift from the current
international regime approach to a global environmental constitutionalism approach
(Chapter 5.3). First, global constitutionalism fosters the progressive social ordering
from an international anarchical system to a world system with “an apex form of law to
improve a legal and political order for the common good” addressing the issue of
fragmentation highlighted by the ILC.°° Second, it provides a stable and legitimate

framework to facilitate positive interactions among its world citizens to address the

> World Bank (2018) Gross Domestic Product 2018: GDP Ranking, World Bank Group. Accessed on

11 August 2019 at: https://datacatalog.worldbank.org/dataset/gdp-ranking
%9 UCS (2015) Each Country’s Share of CO, Emissions, Union of Concerned Scientists, 11 October

2018. Accessed on 11 August 2019 at: https://www.ucsusa.org/global-warming/science-and-
impacts/science/each-countrys-share-of-co2.html

61 Robert Jervois (1997) supra note 29, pp. 165-166.

62 Hans Morgenthau (1985) Politics Among Nations: The Struggle for Power and Peace, 6" Edition,
[revised by Kenneth W. Thompson], McGraw-Hill, New York, USA, pp. 542-559.

% Susan Solomon, Gian-Kasper Plattner, Reto Knutti, and Pierre Friedlingstein (2009) Irreversible

climate change due to carbon dioxide emissions, Proceedings of the National Academy of Sciences,
Volume 106, Number 10 (10 February 2009), pp. 1704-1709.

% Tony Barnett (2006) supra note 43, p. 302.

% Louis J. Kotze (2017) supra note 39, p. 189.

% JLC (2006) supra note 48.
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global challenges of carbon emissions, population growth, nuclear weapons and energy,
and resource depletion.”” Third, “as part of its elevated relative juridical position,”
global constitutionalism “provides guarantees of individual freedoms, democracy,
representation, rights and participation, among others.”®® Fourth, it has also been argued
that “[i]n the background, if not even at the foundations, of any constitutional system

are reflections upon the very notion of morality.”®

Hence global constitutionalism transcends the limitations of international law and
politics. While there is still little consensus about the meaning and approach to global
constitutionalism, it is clear that this paradigm shift will be from a state-centric to a geo-
centric perspective [space] and a short-term to a long-term approach [time]. It should
have a global constitution, in which fundamental norms are enshrined.’’ There will be
also separation of global governance powers, i.c., legislative, executive, and judiciary.”'
The law-making process will take place only at the world level but the administrative,

executive and adjudicative processes will adhere to the principle of subsidiarity.”*

The overall purpose of the thesis is to review and critique past and current approaches in
understanding and explaining the climate change problem as well as to propose new
approaches for the continuous improvement of the climate change governance process.
While it is true that even the latest updated scientific knowledge and understanding of
systemic climate change are not perfect today the international law research student
cannot let the perfect be the enemy of the good and do nothing. To do nothing is to

“defeat the possibilities of substantial remedy in time” to avert an existential threat.”

In summary, the first objective of this thesis is to review and critique the current
analytical frameworks, theories and models used to understand, explain, and solve the
climate change problem (Chapter 1). The second objective is to review the latest

scientific knowledge and understanding of the systemic interactions of the biophysical

%7 Richard A. Falk (2012) supra note 22, p. 12.

% Louis J. Kotze (2017) supra note 39, p. 191.

% G. Anastaplo (2003) Constitutionalism and the Good: Explorations, Tennessee Law Review,
Volume 70, p. 738.

7 Klaus Bosselmann (2017) The Imperative of Ecological Integrity: Conceptualising a Fundamental
Legal Norm for a New ‘World System’ in the Anthropocene. In: Environmental Law and Governance for
the Anthropocene [Louis J. Kotze (ed.)], Hart Publishing Co., Oxford, UK, pp. 241-265.

" Louis J. Kotze (2017) supra note 39, pp. 205-207.

" Eur-Lex (2019) Subsidiarity, Glossaries of Summaries, Summaries of EU Legislation, Access to
European Union Law. Accessed on 11 August 2019 at: https://eur-

lex.europa.eu/summary/glossary/subsidiarity.html
7 Elinor Ostrom (2010) supra note 37, p. 550.
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climate ecosystem and the human social-economic-political (SEP) system and the
impacts of systemic climate change on the SEP system (Chapter 2). The third objective
is to develop an “Integrated Systemic Process-Oriented” (ISPO) framework for the
analysis of global commons governance in general and climate change governance in
particular (Chapter 3). The fourth objective is to analyse the success factors and the
limitations of current strategies and practices, predicated on the academic disciplines of
science, economics, international law, international politics, and moral philosophy, to
solve the climate change problem (Chapters 4.1 & 4.2). The fifth objective is to
recommend alternative institutional arrangements, including a national carbon tax, in
the form of polycentric governance for the short-term reduction of the risks of
catastrophic climate disruptions (Chapter 4.3). The sixth objective is to reiterate the
limitations of international law and international politics (Chapters 5.1 & 5.2) and to
propose an alternative world order for the long-term continuous development towards
the optimum world public order of the two social goals for the common good of
humankind, namely the stabilization of “greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the

climate system”

and balancing economic, environmental and social needs of
contemporary society in order to ensure sustainable development for current and future

generations, which is a restatement of the Rio Declaration (Chapter 5.3).”

These social goals are not aspirational goals that humankind can take their time to
achieve. Because climate change is a likely existential threat in the future and will affect
everything else, these social goals are vital goals for the whole of humankind if we do

not want our children to witness the collapse of human civilization, as we know it today.

4. GENERAL ANALYTICAL FRAMEWORK

To facilitate the attainment of the above-mentioned objectives, the ISPO analytical
framework for understanding, explaining and solving the climate change problem was
developed for this thesis. It is both holistic (integrated and systemic) and process-
oriented. However, it is still a problem solving approach and not a critical approach.”®

The ISPO framework still takes the world with its prevailing order of social and power

7 United Nations (1992a) supra note 16, Article 2.
> UNEP (1992a) Rio Declaration on Environment and Development, United Nations Conference on
Environment and Development, Rio de Janeiro, June 3-14, 1992 [hereinafter Rio Declaration]. Accessed

on http://www.unep.org/documents.multilingual/default.asp?documentid=78 &articleid=1163
7 Robert W. Cox (1981) supra note 28, pp. 128-130.
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relationships, together with the institutions into which they are organized. However,
unlike most problem solving approaches, the ISPO framework is process-oriented. It is
not an ahistorical and static framework. It is a historical, contextual (evolutionary) and

dynamic framework for gaining knowledge and taking action.”’

The ISPO framework is a combination of the key elements of the integrated socio-
ecological system (SES) approach, as developed by Elinor Ostrom and Vincent Ostrom,
together with colleagues, in the Workshop in Political Theory and Policy Analysis of
Indiana University,”® the process approach of global governance as recommended by the
Commission on Global Governance,”” and the policy-oriented approach of the New
Haven School of social jurisprudence to international law and politics, as developed by
Myers S. McDougal and Harold D. Lasswell.*

The ISPO analytical framework is a modification of the IAD Framework®' of the SES
approach. The first box of the ISPO Framework comprises of the three building blocks
of broad exogenous variables, namely the biophysical climate ecosystem, the SEP
system, which includes science, economics, international law, international politics and
moral philosophy, and the rules-in-use, which includes the design principles (critical
success factors), which are derived from the general principles of international law. At
the core of the ISPO framework is still the same second box, known as the “action
situation arena” [structure], comprises of three inter-related building blocks of internal
variables, namely, action situations, interactions and outcomes. This second box, in
which the relevant actors find themselves in an action situation with interactions and
outcomes of solving a particular social dilemma, is still affected by the first box of
different exogenous variables [nested structure] and in turn affects the first box of
different exogenous variables. The third box of the framework comprises of a specific
set of evaluative criteria, which will be based on achieving the end-point or social goals,
namely the stabilization of “greenhouse gas concentrations in the atmosphere at a level

9582

that would prevent dangerous anthropogenic interference with the climate system™" and

balancing economic, environmental and social needs of contemporary society in order

1d., p. 129.

8 Elinor Ostrom (2009) supra note 51.

" Commission on Global Governance (1995) Our Global Neighbourhood: The Report of the
Commission on Global Governance, Reprint 2005 [Ingvar Carlsson and Shridath Ramphal (co-chair)],
Oxford University Press, Oxford, pp. 2-7.

% 'W. Michael Reisman, Siegfried Wiessner and Andrew R. Willard (2007) The New Haven School:
A Brief Introduction, The Yale Journal of International Law, Volume 32, pp. 575-582.

81 Elinor Ostrom (2009) supra note 51, pp. 413-416.

%2 United Nations (1992a) supra note 16, Article 2.
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to ensure sustainable development for current and future generations.*

The schematic diagram of the ISPO framework for analysing the evolution of

international climate change governance is as shown in Figure 1:

[_Box 1: Exogenous Variables | | Box 2: Action Situation Arena | | Box 3: Evaluative Criteria |
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Figure 1: The ISPO Framework for the Analysis of the Evolution of International
Climate Change Governance. Source: Adapted from Elinor Ostrom (2005).**

In summary, the ISPO general analytical framework associated with the integrated
systemic process-oriented approach, with minor changes in the exogenous variables,
internal variable and evaluative criteria, is used in this thesis as the framework for

analyses or for framing of questions as follows:

(1) Evolution of the ocean global commons governance (Chapter 3.1)

(3) Evolution of international atmosphere global commons governance (Chapter 3.2)
(4) Evolution of international climate change governance (Chapter 3.3)

(5) Identify the critical success factors for effective governance (Chapter 4.1)

(6) Identify limitations of international law and politics (Chapters 5.1 & 5.2)

3 UNEP (1992a) supra note 75, Article 3.
% Elinor Ostrom (2005) Understanding Institutional Diversity, Princeton University Press, Princeton,
NJ, USA, p. 15.

26



Error! Style not defined.

5. RESEARCH METHODOLOGY

I did not conduct any laboratory experiment nor carry out any field study in writing my
thesis. Similar to the approach of the Intergovernmental Panel on Climate Change
(IPCC) but with a wider scope, I have, instead, carried out textual analysis of and
reflection on the vast literature currently available, which is reflected by the numerous
references cited in this thesis, in the scientific, technological, social, economic, political,
legal, and moral academic spheres of knowledge, which are relevant to understanding

and explaining as well as solving the systemic climate change problem.

The relevant knowledge according to the dichotomy of reductionist and holistic
approaches, product (or rule) and process approaches, and problem solving and critical
theories, is categorized in Chapter 1. Understanding interconnections between climate
and the SEP system and their impacts in Chapter 2 provide “a clear scientific view on
the current state of knowledge in climate change and its potential environmental and
socio-economic impacts.” The use of the ISPO analytical framework in Chapter 3.3
facilitates understanding and explanation of the evolution of climate change governance
and in Chapter 4.1 to identify the critical success factors or design principles of
international regimes. Questions were also framed with the ISPO framework to critique

the limitations of international law and international politics in Chapters 5.1 & 5.2.

Chapter 4.3 recommends the immediate implementation of polycentric governance to
cut GHG emissions worldwide, which is in line with the plan of the 2019 Climate
Action Summit, called forth by the UN Secretary-General Antdénio Guterres. He is
calling on all leaders to come to New York on 23 September 2019 with concrete and
realistic plans to enhance their NDCs by 2020 in line with reducing GHG emissions by
45% over the next decade, and to net zero GHG emissions by 2050.*° The Climate
Action Summit with the theme, “A Race We Can Win”, will bring together leaders of
governments, the private sector, civil society, local authorities and other international
organizations to develop ambitious solutions in six areas: (1) energy transition, (2)
climate finance and carbon pricing, (3) industry transition, (4) nature-based solutions,

(5) cities and local action, and (6) resilience and adaptation. A multi-factorial, multi-

% IPCC (2017a) Organization, Intergovernmental Panel on Climate Change, World Meteorological
Organization and United Nations Environmental Programme. Accessed on 13 August 2017 at:

http://www.ipcc.ch/organization/organization.shtml
% United Nations (2019) Climate Action Summit 2019: A Race We Can Win. Accessed on 10 August

2019 at: https://www.un.org/en/climatechange/un-climate-summit-2019.shtml
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level solution set that will “constrain and work with the dynamics of the system™ 'is a

necessary condition to reduce the catastrophic risks associated with GHG emissions.

A key pragmatic measure proposed in the thesis is the adoption by developed countries
of an analogue of the Baker-Shultz Carbon Dividends Plan, which has been proposed in
the US as a carbon tax legislation scheme for approval by Congress with the objective
of exceeding US commitments to the Paris Agreement. The Baker-Shultz Plan will
restrain indiscriminate GHG emissions at the local, corporate, community, and regional
levels as well as incentivize their efforts to strive for greater energy use efficiency and

to switch to low-carbon energy sources.™

Chapter 5.3 critiques, from a critical theory perspective, that merely reforming the
current world order with its prevailing order of social and power relationships, together
with the institutions into which they are organized, will only delay the climate system
from tipping over critical thresholds in the immediate future. Because climate change
due to GHG emissions is largely irreversible for 1,000 years after emissions have
stopped, it is a long wave event with intergeneration impacts, the thesis proposes the
introduction of global environmental constitutionalism to address the global climate
change commons. It requires diplomatic efforts at the international level to initiate
political negotiations after the implementation of the Paris Agreement to establish
global environmental constitutionalism as part of the long-term solution to achieve the
ultimate objective of “stabilization of greenhouse gas concentrations in the atmosphere
at a level that would prevent dangerous anthropogenic (human induced) interference
with the climate system” and balancing economic, environmental and social needs of
contemporary society in order to ensure sustainable development for current and future
generations.® In the meantime, the United Nations General Assembly should call for a
Summit of all nation-States and non-state actors to start the process of global civic
education of the whole human race, under the auspices of UNESCO, as the process of
education not only take much resources, it will also take much time to pervade every

strata of global society.

87 Robert Jervois (1997) supra note 29, p. 291.
% Climate Leadership Council (2018) supra note 58.
% The teological goals of global climate change governance.
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CHAPTER 1: GLOBAL COMMONS

“Climate climate: An existential threat to humanity.”

UN Secretary-General Antonio Guterres’

“As a rational being, each herdsman seeks to maximize his gain ... the rational
herdsman concludes that the only sensible course for him to pursue is to add another
animal to his herd. And another ... But this is the conclusion reached by each and every
rational herdsman sharing a commons. Therein is the tragedy. Each man is locked into
a system that compels him to increase his herd without limit — in a world that is limited.
Ruin is the destination toward which all men rush, each pursuing his own best interest
in a society that believes in the freedom of the commons. Freedom in a commons brings
ruin to all.”

Garrett Hardin”'

The greatest threats to the survival of humankind as depicted in popular fiction are the
invasion of our planet by aliens from outer space’” and the destruction of the planet
from collision with a large extra-terrestrial body.”” The cause of destruction in both
cases would be due to externalities vis-a-vis planet Earth. There is a fast-growing public
awareness today that the real existential threats are actually internal to our planet Earth,

particularly due to the careless stewardship of its dominant species — humankind.

1.1. EXISTENTIAL THREATS

An existential threat or risk is one “where an adverse outcome would either annihilate
Earth-originating intelligent life or permanently and drastically curtail its potential”** It

would mean at least the catastrophic collapse of human civilization, as we know it today.

0 Antonio Guterres (2018a) supra note 14.

°! Garrett Hardin (1968) The Tragedy of the Commons, Science, Volume 162, Issue 3859 (13
December 1968), pp. 1243-1248.

2 H. G. Wells (1898) Wars of the World, 1 Edition, William Heinemann, UK.

% Michael Bay (1998) Armageddon, Jerry Bruckheimer, Gale Anne Hurd & Michael Bay (Producers),
Touchstone Pictures, USA.

% Nick Bostrom (2002) Existential risks: analyzing human extinction scenarios and related hazards,
Journal of Evolution and Technology, Volume 9, Number 1, pp. 1-22.
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Although systemic climate change is very unlikely to cause the extinction of the human
species by itself, but through its multiplier effect,”” it may yet lead to an all-out nuclear
war because the nation-States most responsible for global warming, both in the past and

present, are some of the world’s most powerful nation-States with nuclear weapons.

The mid-20™ century is accepted by a supermajority vote (>60%) of the Anthropocene
Working Group, a component body of the Subcommission on Quaternary Stratigraphy
(SQS), which is a constituent body of the International Commission on Stratigraphy
(ICS), on 21 May 2019, as the base of the Anthropocene in the Working Group’s
proposal to formalize it as a chrono-stratigraphic unit defined by a Global boundary
Stratotype Section and Point, known as a ‘golden spike’. The sharpest and most globally
synchronous marker is probably made by the artificial radionuclides spread worldwide
by the thermonuclear bomb tests from the early 1950s. Analyses of the potential ‘golden
spike’ locations are underway and the resultant proposal, when made, would require
supermajority agreement successively by the Working, SQS and ICS, which then has to
be ratified by the International Union of Geological Sciences (IUGS).”® Success of the
proposal is, however, not guaranteed. Hence, the Anthropocene is currently not yet a
formally defined geological unit within the Geological Time Scale; humankind is still

living within the Meghalayan Age of the Holocene Epoch.

The Anthropocene, however, is widely used as a popular scientific term to denote the
present geological time interval, since its coining by Paul Crutzen and Eugene Stoermer
in 2000,”” by scientists, the engaged public and the media to designate a period of the
Earth’s history, in which many processes and conditions of planet Earth are profoundly
affected by human activities. The impact of human activities on Earth’s system has
intensified markedly since the advent of industrialization, taking humankind out of the
geological state typical of the Holocene Epoch, which had started at the close of the
Paleolithic Ice Age about 12,000 years ago.”® If the Anthropocene were to be ratified by

% United Nations Security Council (2019) Climate change recognized as ‘threat multiplier’, UN
Security Council debates its impact on peace, UN News, 25 January 2019. Accessed on 11 August 2019
at: https://news.un.org/en/story/2019/01/1031322

% Anthropocene Working Group (2019) Results of binding vote by AWG: Released 21% May 2019,
Working Group on the ‘Anthropocene’, Subcommission on Quarternary Stratigraphy. Accessed on 11

August 2019 at: http://quaternary.stratigraphy.org/working-groups/anthropocene/

°7 Paul J. Crutzen and Eugene F. Stoermer (2000) The ‘‘Anthropocene”’, Global Change Newsletter,
Volume 41, pp. 17-18.

% Rhodes W. Fairbridge and Larry D. Agenbroad (2018) Holocene Epoch, Encyclopaedia Britannica
(online), 7  December 2018  (updated). Accessed on 11 August 2019  at:
https://www.britannica.com/science/Holocene-Epoch
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the IUGS as an epoch of geological time, then it would bring to a close the Holocene
Epoch. Currently, the use of the term ‘Anthropocene’ in a non-chronostratigraphic

context to denote a broader interpretation of the anthropogenic impact on the planet.

The change phenomena already associated with the Anthropocene include an order-of-
magnitude increase in erosion and sedimentation associated with urbanization and
agriculture; abrupt perturbations of the biogeochemical cycles of carbon, nitrogen,
phosphorus and various metals; disruptive environmental changes generated by these
perturbations such as global warming, sea-level rise, and ocean acidification; rapid
changes in the biosphere on land and in the sea in the form of habitat loss, spreading
oceanic ‘dead zones, predation, and species invasions due to the disruptive
environmental changes and the explosive growth in human and domestic animal
populations; the global dispersion of myriad ‘technofossils’, including concrete, fly ash
and plastics;” the proliferation of permanent traces of lead from the combustion of
leaded gasoline for modern transportation.'”” One distinctive ‘golden spike’ embedded
in sediments and glacial ice, thus becoming part of the geological record, is the signal
radioactive fallout across the face of the planet left by nuclear explosions since the first
atomic bomb blasts in the 1940s.'”' The commencement of the Anthropocene could be
optimally placed in the mid-20" century, coinciding with the array of geological proxy
signals preserved within recently accumulated strata and resulting from the great

acceleration in population growth, industrialization and globalization.

1.1.1. The Existential Threat of Nuclear War

In July 1945, Richard Feynman penned in a letter to his parents shortly after the first
atomic explosion the following words: “The orange got deeper, but near the gadget it

was still bright, a big orange flaming ball-like mass. This started to rise, leaving a

% Jan Zalasiewicz, Mark Williams, Colin N. Waters, Anthony D. Barnosky and Peter Haff (2014) The
technofossil records of humans, The Anthropocene Review, Volume 1, Issue 1, pp. 34-43.

"% Howard W. Mielke (1999) Lead in the inner cities: Policies to reduce children’s exposure to lead
may be overlooking a major source of lead in the environment, American Scientific, Volume 87, Issue 1
(Jan-Feb 1999), pp. 62-73.
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Crutzen, Erle Ellis, Michael A. Ellis, lan J. Fairchild, Jacques Grinevald, Peter K. Haff, Irka Hajdas,
Reinhold Leinfelder, John McNeil, Eric O. Odada, Clément Poirier, Daniel Richter, Will Steffen, Colin
Summerhayes, James P. M. Syvitski, Davor Vidas, Michael Wagreich, Scott L. Wing, Alexander P.
Wolfe, ZhiSheng An and Naomi Oreskes (2015) When did the Anthropocene begin? A mid-twentieth
century boundary level is stratigraphically optimal, Quaternary International, Volume 383 (5 October

2015), pp. 196-203.

31



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

95102

column of smoke much like the stem of a mushroom.” ™ It marked the beginning of the

iconic mushroom cloud, which is now etched in the collective memory of humankind.
1.1.1.1. The Effects of Nuclear War

On 6 August 1945, a 15-kiloton atomic bomb exploded over the centre of the Japanese
city of Hiroshima, flattening the city, killing more than 100,000 people, and producing
the mushroom cloud. Three days later, a second atomic bomb was exploded over the
city of Nagasaki, resulting in the deaths of another 70,000 people. For months and years
after the attacks, many survivors developed symptoms that puzzled medical doctors. It
would eventually be revealed that these survivors were experiencing increased
incidences of certain forms of cancer due to ‘radiation fallout’.'” Today the destructive
power of a 15-kiloton atomic bomb (equivalent to 15,000 tons of TNT) is dwarfed by

the hydrogen bomb of 9 megaton (equivalent to 9 million tons of TNT).'**

An unweighted extrapolation from the 100,000 direct fatalities caused by a 15-kiloton
atomic bomb in the Hiroshima bombing to the direct fatalities caused by 6000 megatons
of hydrogen bombs in an all-out nuclear exchange is the extinction of the human race.
Actual estimates of direct fatalities of a large-scale nuclear war from blast effects, from
thermal radiation burns, and from ionizing radiation are in the order of several hundred
millions lives.'” The massive amount of blast particles and of smoke and ashes from
the superfires thrown high up into the atmosphere in the aftermath of the large-scale
nuclear war would completely block off the sun and induce a ‘nuclear winter’ for a long
time. Even if a significant portion of humankind were to survive the direct impact of an
all-out nuclear war, the effects of the ‘nuclear famine’ following the ‘nuclear winter’

could lead to the loss of one to four billion lives.'%
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1% Institute of Medicine (1986) Preface. In: The Medical Implications of Nuclear War [Fred Solomon
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Shigematsu, M. Tubiana, and G. Whittembury (1983) Effects of Nuclear War on Health and Health
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In 1982, Paul J. Crutzen and John W. Birks did the calculation of the effects on the
Earth's atmosphere of large-scale fires that would result from a major nuclear exchange.
“As a result of a nuclear war vast areas of forests will go up in smoke-corresponding at
least to the combined landmass of Scandinavia. In addition to the tremendous fires that
will burn for weeks in cities and industrial centers, fires will also rage across croplands
and it is likely that at least 1.5 billion tons of stored fossil fuels (mostly oil and gas) will
be destroyed. The fires will produce a thick smoke layer that will drastically reduce the
amount of sunlight reaching the earth's surface. This darkness would persist for weeks,
rendering any agricultural activity in the Northern Hemisphere virtually impossible if
the war takes place during the growing season.”'’’ A subsequent series of analyses
expanded on the concept of a midday twilight or ‘nuclear winter’ that might follow in
the weeks and months after a nuclear war, which led to a fundamental reassessment of

post-war environmental conditions, especially those affecting food production.'®®
1.1.1.2. The Doomsday Clock

The Doomsday Clock complements the Mushroom Cloud as an icon of existential
threats by taking in consideration the impact of human action. 2017 marks the 70th
anniversary of the Doomsday Clock'” that used the imagery of human time to signal
the coming of the apocalypse (midnight) and the idiom of nuclear explosion
(countdown to zero) to convey the seriousness of these threats to humankind and the

planet, and to signal the urgent need for coordinated collective action by humankind.

It started its countdown to midnight on the first cover of the Bulletin of the Atomic
Scientists in 1947 and has served as a globally recognized arbiter of our planetary health
and security ever since. By 1947, humankind had already demonstrated that there was
one technology man has discovered and recreated with the potential to destroy the
planet — nuclear power. By the 1980s, there was global recognition of the threat of a
nuclear war, which prompted the Board to set the Doomsday Clock at three minutes to

midnight. Since the opening of the former Soviet Union archives,''’ we realized that it

Nuclear War. In: The Medical Implications of Nuclear War [Fred Solomon and Robert Q. Marston (eds.)],
Institute of Medicine, National Academy of Sciences, National Academy Press, Washingtion, DC, USA,
pp. 117-118.

' Paul J. Crutzen and John W. Birks (1982) Atmosphere after a Nuclear War: Twilight at Noon,
Ambio, Volume 11, Numbers 2-3, pp. 114-125.

1% Institute of Medicine (1986) supra note 103, p. xiii.

109

Doomsday Clock can be accessed at: http://thebulletin.org/timeline
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was far more serious. We were at several points during that critical period literally

"' The decision to move the minute hand of the

minutes away from nuclear war.
Doomsday Clock is made annually by the Science and Security Board of the Bulletin of
the Atomic Scientists in consultation with its Board of Sponsors, which includes 15
Nobel laureates.''* Such a minute move triggers a huge global debate as to whether our
planet is safer or more dangerous now as compared to the year before. The closer the

minute hand ticks towards midnight, the greater the danger to humanity and our planet.

1.1.2. The Existential Threat of Systemic Climate Change

The first expression of concern was in 1957 when Roger Revelle and Hans Suess
pointed out that it is humankind, and not natural geological forces, that were conducting
an unprecedented large-scale geophysical experiment at an unprecedented speed. We
were releasing into the atmosphere in a very short span of a few hundred years the same
amount of organic carbon content that had been stored as fossil fuels underground for
over hundreds of millions of years.'" It is, therefore, not surprising that the geophysical
scientists had recently proposed the term ‘Anthropocene’ as a new sub-division of
geological time due to the highly significant human impact on the Earth’s geology for

the first time since the formation of the Earth four and the half billion years ago.'"*

By 1976, even a mainstream economist, William D. Nordhaus, who later won the Nobel
Memorial Prize in Economic Sciences in 2018, for his work on climate change, wrote a
paper on the problem of anthropogenic carbon dioxide emissions on the Earth’s climate,
and its impact on economic growth.'"’ In 1988, the climate change problem finally

caught the attention of the policymakers. James Hansen, in testifying before the U.S.

Soviet Social History, Russian Review, Volume 74 (9 June 2015), pp. 377-400.

" Amy Goodman (2016) Noam Chomsky: The Two Biggest Threats Facing the Survival of
Humanity,  Alternet, 16 May  2016.  Accessed on 24  February 2017  at:
http://www.alternet.org/world/noam-chomsky-climate-change-nuclear-proliferation-pose-worst-threat-

ever-faced-humans
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' Roger Revelle and Hans E. Suess (1957) Carbon Dioxide Exchange between Atmosphere and
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pp- 18-27.
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34



Error! Style not defined.

Senate, emphasized that global warming, and not global cooling, was the observed trend,
with the statement, “there is a 99 per cent probability that an intensified increase in the

greenhouse effect is a reality and that it is already changing our climate here.”''®!'"’

By 1990, the international community had recognized that, although there was still
much uncertainty of its extent, there were enough evidences of anthropogenic global
warming that would adversely affect the planet and humankind. The international
community decided to press for negotiation of an international treaty to reduce
anthropogenic GHG emissions and mitigate the impact of climate change. The UN
General Assembly approved the commencement of political negotiations through its
Resolution 45/212'"® and the UNFCCC was finalized in 15 months and adopted on 9
May 1992.'"” 154 countries signed the Convention at the Earth Summit in June 1992.'%°

At the close of the 65™ Lindau Nobel Laureate Meeting, some 36 Nobel Laureates in
science signed the Mainau Declaration 2015 on Climate Change.'?' Nearly 60 years
earlier, a similar gathering of Nobel Laureates issued a declaration of the dangers
inherent in the newly found technology of nuclear weapons. The scientists who had
gathered at the 2015 meeting believed that humankind today has to confront another

existential threat of a comparable magnitude to that of nuclear war.

In 2016, the minute hand of the Doomsday Clock had stayed set at three minutes before
midnight. However, in 2017, the Board, in deciding that the danger today is even
greater, set the Clock at two and a half minutes to midnight. It warned that “the
probability of global catastrophe is very high, and the actions needed to reduce the risks

of disaster must be taken very soon” and called upon “wise public officials” to “act

"¢ Cited in Eija Ritta Korhola (2014) The Rise and Fall of the Kyoto Protocol: Climate Change as a
Political Process, Academic Dissertation, Faculty of Biological and Environmental Science, University of
Helsinki, Helsinki, p. 24.
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120

http://unfccc.int/essential background/convention/status_of ratification/items/263 1.php
121

The 2015 Mainau Declaration was issued initially by a group of 36 Nobel Laureates on the
occasion of the closing day of the 6" Lindau Nobel Laureate Meeting on 3 July 2015 on Mainau Island,
Germany. As of 1 February 2016, 76 Nobel Laureates have expressed their support of the Declaration.

35



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

immediately, guiding humanity away from the brink” and warned that ... if they do not,
wise citizens must step forward and lead the way.”'** In 2018, the Doomsday Clock was

moved forward by 30 seconds, and today, it is still at two minutes to midnight.'*’

1.1.2.1. Ecological Problem of Spaceship Earth

It is noteworthy that the Board of the Doomsday Clock is so concerned about the
catastrophic impacts of climate change that it is calling out to ordinary citizens, albeit
those with wisdom, to take on the mantle of leadership if the policymakers of the

international community are not to act immediately.

The improvement in the quality of human life on this planet used to be dependent on
only the international community of nation-States ensuring peace among its members
and the effective global control of weapons of mass destruction. It is now also
dependent on the international community summoning the necessary political will to
forge a binding international treaty and establish international institutions to coordinate
the collective action of humankind, and each and every individual, as a member of a
family, corporation, community, or as an agent of a nation-State or international

organization, doing his or her best to cut down on GHG emissions in daily life.

Hence, the third iconic image is that of a small blue sphere drifting in the dark abyss of
space.'** It is a stark reminder that humankind inhabits an ecological niche of an
isolated and fragile planetary spaceship. Humankind has now entered the Anthropocene
when the impact of human activities on the life-supporting Earth’s climate system is on
a scale similar to those of geological forces. If the ecological capacity of spaceship
Earth is irreversibly damaged due to our careless stewardship of the fragile climate
system in the name of indiscriminate economic growth, planet Earth will not be able to
carry the current human population numbers and maintain the current human quality of

life with high carbon energy consumption. Collapse of human civilization is inevitable.

122 Bulletin of the Atomic Scientists (2017) supra note 5, p. 8.

Bulletin of the Atomic Scientists (2019) A new abnormal: It is still 2 minutes to midnight, 2019
Doomsday Clock Statement [John Mecklin (ed.)], Science and Security Board, Bulletin of the Atomic
Scientists, USA.
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Smithsoninan.com. Accessed on 11 August 2019 at: https://www.smithsonianmag.com/science-
nature/who-took-legendary-earthrise-photo-apollo-8-180967505/
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1.1.2.2. Systemic Nature of Global Warming and Climate Change

It is the combination of industrial-scale fossil fuel combustion, the widespread
deforestation and the large-scale changes in land-use to support a current population of
8 billion inhabitants in relentless pursuit of economic growth that has produced massive
quantities of GHG, equivalent to about 375 million tons of carbon or about 1.4 trillion
tons of carbon dioxide, which have been released into the atmosphere since the
Industrial Revolution.'?® This substantive and rapid increase in the atmospheric GHG
concentration is now the key external forcing (cause is human system) disrupting the
Earth’s energy flow and balance, which is predicated on the laws of thermodynamics
and the interactions between energy and matter, enhancing the natural Earth’s

greenhouse effect (effect on climate ecosystem).

The systemic nature of the biophysical climate ecosystem means that the corresponding
rapid increase in the average Earth’s surface temperature, caused by the enhanced
greenhouse effect, will induce significant changes in the cryosphere, e.g. sea-ice loss,
melting of land ice (Section 2.2.1), in the hydrosphere, e.g. rising sea levels, ocean
acidification, bleaching of coral reefs and significant impacts on planktonic and pelagic
communities in the marine biological ecosystems, changes in tropospheric water vapor
concentrations and concomitant changes in precipitation (Section 2.2.2), and in the
atmosphere, e.g. pole-ward expansion and shift of atmospheric circulation (Section
2.2.3) because of the interactions and feedbacks among the components of the climate

system (interactions and feedbacks within climate ecosystem).
1.1.2.3. Coupling of Climate Ecosystem to Social-Economic-Political System

Meanwhile, this large and complex natural climate ecosystem (cause is climate
ecosystem) is tightly interconnected to the large and complex human social-economic-
political system [hereinafter SEP system]. Hence, climate change will also directly
affect the biosphere on land and in the sea where humankind resides and work, e.g.
increase in the frequency and severity of extreme weather events, in the availability of
freshwater resources, e.g. positive and negative impacts of changes in precipitation, and
in the human food systems, positive and negative impacts of shifts in temperature and
rainfall on fisheries, aquaculture, agriculture and livestock (effect on SEP system).

Hence, a detailed analysis of the interactions between the physical climate sub-systems

2 WMO (2012) WMO Greenhouse Gas Bulletin, Number 8, 19 November 2012, World
Meteorological Organization, p. 1.
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and the biosphere in terms of extreme weather conditions, freshwater resources, and

food production sub-systems of the SEP system is described in Sections 2.2.4-7.

To complete the systemic loop, the tight interconnections of the energy, economy and
population sub-systems of the large and complex SEP system to the biophysical climate
ecosystem means that to reduce or alleviate the negative effects of climate change will
require fundamental changes to the ways humankind first uses the different sources of
energy for its activities, second regulates its economy, and third controls its population

growth, as discussed in Chapter 2.1.

Both the large and complex climate ecosystem and SEP system have large inertia. They
are resilient and self-correcting under normal stress conditions. Changes due to ordinary
stress (external forcing) on these complex systems are slow to manifest because these
complex systems tended to evolve towards homeostatis.'*® Hence, changes in the
climate system are gradual, usually occurring over periods measured in decades,
centuries and millennia, which provide fairly constant climate conditions of long
duration for the gradual development of human civilization from families, to tribes,
villages, towns, cities, nation-States, and to the current largest human grouping of the

international community of nation-States with a population of 8 billion human beings.

1.1.2.3.1. Rates of Change in the SEP System

First, this evolution of the SEP system, which till recently was also measured in
centuries, is now moving more rapidly with the exponential growth in technological
innovation, economic wealth, and human population, which, as a consequence, may be
stretching the biophysical earth beyond its the carrying capacity to support the current
human population and their quality of life. In a recent survey of 65 different estimates
of the Earth’s carrying capacity, the majority of the estimates put the Earth’s limit at or

below 8 billion people.'?’

Second, it would still take the fossil fuel energy sub-system, which is a major sub-
system of the SEP system, at least decades to transit from our present high-carbon to a

future low-carbon energy system due to carbon lock-in, especially in the absence of a

126 Ken Tregonning and Alan Roberts (1979) Complex systems which evolve towards homeostatis,

Nature, Volume 281 (18 October 1979), pp. 563-564.
127 UNEP (2012) One Planet, How Many People? A Review of Earth’s Carrying Capacity, UNEP
Global Environmental Alert Service (GEAS), June 2012, United Nations Environmental Programme.
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rapid technological breakthrough in low-carbon energy system'*® and the lack of

concerted global collective action.'*

Meanwhile, the rapid growth in economic wealth, technological innovations and human
population, under business-as-usual conditions, in a high-carbon energy system, means
continual and rapid increase in atmospheric greenhouse gas concentrations, which will
eventually put extraordinary stress on both the climate ecosystem and the SEP system.
Both these large and complex systems are vulnerable to catastrophic disruptions in
unexpected ways due to the unknown nonlinear and cascading effects when they are
subjected to extraordinary stress, especially when they are in the non-equilibrium state

of being stretched beyond their carrying capacities.'*°

For instance, the climate ecosystem today is been subjected to the stress of global
warming by a much greater external forcing than in the past 3-5 million years due to the
increasing concentrations of GHG, which are released into the atmosphere by human
activities.””' Meanwhile, the risks of anthropogenic climate changes crossing a critical
threshold in any of the components of the climate ecosystem is compounded by further
warming due to the amplifying effects of positive feedback mechanisms among the
interconnected climate components, in which a change in one of the components leads
to changes in other components that may eventually feedback positively onto the
original component and amplifying the original warming effect. A classic example of
the effects of the amplifying positive is the sea ice-albedo feedback mechanism, where
decreases in the extent of the polar sea-ice surface reflectivity due to global warming
will result in the polar sea trapping more radiation from the sun and inducing further

132
2 In some

loss of polar sea-ice extent, thereby amplifying the initial warming effect.
circumstances, crossing a critical threshold in one climate component may trigger

critical threshold crossings in other climate components. For example, global warming

128 Vaclav Smil (2010) Energy Transitions: History, Requirements, Prospects, Praeger, Santa Barbara,

CA, USA, p. 155.

' UNFCCC Secretariat (2019) Foreword by Patricia Espinoza, Executive Secretary of UN Climate
Change, Climate Action and Support Trends, United Nations Climate Change, p. iii.

130 Sergey V. Buldyrev, Roni Parshani, Gerald Paul, H. Eugene Stanley and Shlomo Havlin (2010)
Catastrophic cascades of failures in interdependent networks, Nature, Volume 464 (15 April 2010), pp.
1025-1028.

BIWMO (2018) Greenhouse gas levels in atmosphere reach new record, Press Release Number
22112018, 20 November 2018, World Meteorological Organization. Accessed on 11 August 2019 at:
https://public.wmo.int/en/media/press-release/greenhouse-gas-levels-atmosphere-reach-new-record

132 Michael Winton (2008) Sea Ice-Albedo Feedback and Nonlinear Arctic Climate Change. In Arctic
Sea Ice Decline: Observations, Projections, Mechanisms, and Implications, Geophysical Monograph
Series 180 (2008), American Geophysical Union, pp. 111-131.
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due to GHG emissions causes the loss of polar sea-ice extent, which in turn increases
the average surface temperature of the Arctic permafrost region. This increase in the
average Arctic permafrost surface temperature may induce the melting of the Arctic
permafrost, which could result in the massive release from beneath the Arctic
permafrost of trapped methane gas, a potent GHG, into the atmosphere, amplifying the
warming effect on the permafrost through a positive feedback loop.">* At the same time,
the melting of the Arctic permafrost may in turn push other climate components, such as

the polar ice sheets past their critical threshold points resulting in rising sea-levels.

1.1.2.3.2. Crossing Critical Thresholds

Third, once a critical threshold or tipping point of a component of the climate ecosystem
is crossed, for most of the tipping points of the major climate components, it is
irreversible in human time frames, principally due to the longevity of carbon dioxide,
the main greenhouse gas, remaining in the atmosphere.'>* International political
negotiations thus far have consistently disregarded the tail-end scenarios of low
probability that could lead to abrupt and irreversible climate change, despite scientific
evidences that the risks associated with tipping points “increase disproportionately as
temperature increases between 1-2°C additional warming and become high above 3°C,
due to the potential for a large and irreversible sea level rise from ice sheet loss.”'>
Planet Earth could warm by another 4°C or so at the end of the 21% century if
greenhouse gas emissions are not decisively reduced within the next decades.*® In fact,

. . . . 1
greenhouse gas emissions are still on the rise in 2019."’

The abrupt and irreversible effects of climate change may result in the collapse of

human civilization because the rate of transition, under business-as-usual conditions,

"33 Ellen Gray (2018) Unexpected future boost of methane possible from Arctic permafrost, NASA

Global Climate Change, NASA’s Earth Science New Team, 20 August 2018. Accessed on 11 August
2019 at: https://climate.nasa.gov/news/2785/unexpected-future-boost-of-methane-possible-from-arctic-
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¢ World Bank (2014) Turn Down the Heat: Confronting the New Climate Normal, World Bank
Group, Washington, DC, USA, p. xiv.
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from our present high-carbon to a future low-carbon energy system will not be rapid
enough to prevent it. However, the extraordinary stress of catastrophic climate change
may have multiplier effects, which might well lead to an all-out nuclear war among the
major nation-States with nuclear weapons, which will definitely result in the collapse of

human civilization if not the extinction of the human species from spaceship Earth.'**

It is not surprising that Antéonio Guterres, the current UN Secretary-General, when
addressing participants at the recent R20 Austrian World Summit in Vienna,
Austria, on 15 May 2018, pronounced climate change as “an existential threat” to
humanity."® In fact, so great is this perceived global threat that it has been described

by leading authorities as “the most severe problem that we are facing today — more

serious even than the threat of terrorism”,'** “a unique challenge for economics: it is

. . . 141 .
the greatest and widest-ranging market failure ever seen”,” “a serious and long-term

challenge that has the potential to affect every part of the globe”,'** “one of the greatest

. . 144
143 and “the defining issue of our era.”

challenges of our time
To say climate change is a challenge of the highest magnitude confronting humankind is
not to say that there is no other equally pressing global challenges facing humanity
today. The international community recognizes that one of the most pressing current

global challenges is poverty eradication.'*’ However, there are fundamentally only two
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2 UNGA (2005) 2005 World Summit Outcome, United Nations General Assembly Resolution,
A/Res/60/1, 24 October 2005, Paragraph 51. Accessed on 25 February 2017 at:
http://www.ifrc.org/docs/idrl/IS20EN.pdf

" UNFCCC (2009) Copenhagen Accord, Draft decision -/CP.15, FCCC/CP/2009/L.7, 18 December
2009, Paragraph 1. Accessed on 25 February 2017 at:
http://unfccc.int/resource/docs/2009/cop15/eng/107.pdf

'44 Ban Ki Moon (2007) High-Level Event on Climate Change with the Secretary General, President
of Indonesia and the Executive Secretary of the UN Framework Convention on Climate Change, United

140

Nations Secretary-General Press Conference, 24 September 2007. Accessed on 25 February 2017 at:
https://www.un.org/sg/en/content/sg/press-encounter/2007-09-24/press-conference-high-level-event-
climate-change-secretary

145 UNGA (2012) The Future We Want, United Nations General Assembly Resolution, A/Res/66/288,
11 September 2012. Accessed on 22 May 2018 at:
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/66/288&Lang=E
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known potential existential threats to the survival of humankind currently. Similar to the
impact on humankind if an all-out nuclear war were to break out, the hard-earned social
and economic gains from poverty eradication will also be rapidly eroded if the rising
greenhouse gas emissions were to force the fragile climate ecosystem over its ‘tipping
points’, and the damages to human civilization and humankind turned catastrophic.'*°
Hence, climate change is a truly cross cutting issue affecting many SEP sub-systems
and connected to many other global challenges. Hence, it cannot be isolated and solved

separately from the other global challenges.

1.1.3. Differences in Approach to the Two Existential Threats

There is a fundamental difference in the approaches to the two existential threats

because the nature, history and context of these two existential threats are different.
1.1.3.1. Approach to the Existential Threat of Nuclear War

The nation-States with nuclear weapons have responded well to the existential threat of
nuclear war based on their own purely rational, self-interested strategy (international
politics) of not using nuclear weapons to resolve national security (global commons)
issues because the endpoint or outcome could well be the mutually assured destruction
(MAD) of human civilization, if not of the human species. “The availability of nuclear
weapons has fundamentally altered the traditional relationship between political aims
and physical violence.” Till 1945, a great power, such as the United States, “had a
rational choice between violence and non-violence in achieving its ends vis-a-vis other
nations. If it wanted a certain result badly enough, and could not achieve it by peaceful
means, it might well resort to violence, provided a calculus of risk and advantage
favored such a resort. Such a calculus a priori counsels against the use of nuclear
weapons since their very destructiveness, in both the short- and long-term, eliminates all
possible advantage. The use of nuclear weapons, even initially on a limited scale, is an

unmitigated disaster, which in the end can only lead to the destruction of both sides.”'*’

In other words, the fact that nuclear war has not broken out for the past 70 years is due

not so much to the concerted collective action of the international community of

'4¢ Friedrich Soltau (2016) Common Concern of Humankind. In: The Oxford Handbook of
International Climate Law [Cinnamon P. Carlarne, Kevin R. Gray and Richard G. Tarasofsky (eds.)],
Oxford University Press, Oxford, pp. 203-204.

7 Hans Morgenthau (1985) supra note 62, pp. 439-442.
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sovereign nation-States to control nuclear weapons via top-down diplomatic
negotiations to establish international treaties to prevent the proliferation of these
nuclear weapons (international law). In fact, some nation-States without nuclear
weapons are trying to acquire them based on their own rational self-interested strategy
for national security reasons.'* It is actually the rational choice of self-restraint shown
by the nation-States with nuclear weapons not to use them that has actually prevented

the advent of a nuclear war.

From a theoretical perspective, the understanding that a leader of a nation-State acts as a
purely rational, self-interested, short-term maximizer, based on rational choice theory'*’
has proven to be effective in explaining the successful outcome of self-restraint by the
nation-State leaders with nuclear weapons to prevent the advent of a nuclear war. The
same rational choice theory has also been successful in explaining the less effective
outcome of the collective action by the international community of sovereign nation-
States to prevent proliferation of nuclear weapons because the same purely rational,
self-interested leader of a nation-State without nuclear weapons sees the acquisition of
nuclear weapons as the ultimate military strategy for national security as it would act as

the unsurpassed deterrent of military aggression from leaders of other nation-States.
1.1.3.2. Approach to the Existential Threat of Systemic Climate Change

However, in the case of the existential threat of systemic climate change, the nation-
States have failed to respond adequately by reducing greenhouse gas emissions (global
commons) based on their own purely rational self-interested strategy (international
politics). Meanwhile, the collective action taken by the international community of
sovereign nation-States via top-down diplomatic negotiations to establish legally
binding international treaties (international law) has also failed to induce the nation-

States to reduce greenhouse gas emissions.

From a theoretical perspective, the leader (aggregate man) of a nation-State acts as a
completely rational, self-interested, short-term maximizer, based on rational choice
theory, would have no incentive not to exploit the global commons, especially as there

is no possibility of excluding others from its use or to charge others rent. The short-term

8 Scott D. Sagan (1996) Why Do States Build Nuclear Weapons? Three Models in Search of a Bomb,
International Security, Volume 21, Number 3 (Winter, 1996-1997), pp. 54-86.

' Jonathan Levin and Paul Milgrom (2004) An Introduction to Rational Choice Theory. Accessed on
11 August 2019 at: https://www.semanticscholar.org/paper/Introduction-to-Choice-Theory-Levin-

Milgrom/06¢cb6027bfbb124a0e4ce8452cc9¢81953f6e88d
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tendency is for him to free ride and to lay the burden on others and continue acquiring
economic wealth and increase population growth, as a means to economic growth,
without regard for the long-term consequences of systemic climate change. Hence, the

search for a viable solution is a very difficult quest.

First, the focus of current social science research studies on the outcomes of different
institutional arrangements for the governance of common-pool resources, the commons,
or public goods, including climate change, at multiple levels, goes beyond solving such
social dilemmas simply in terms of the dichotomous solutions of “market” and “state”

151

. . . 150 . .
based on classical micro-economics theory,"”° the sources of international law,"”' and

the realist and rationalist theories of international relations.'>?

Second, the nature of the archetypal man has been found empirically to have more
complex drivers of motivation than the assumption of the completely rational self-
interested short-term maximizer of rational choice theory as well as the moral capacity
for making ethical choices for the longer term and the capabilities to change the
exogenous variables of social dilemmas to avoid the tragedy of the commons. Hence,
the theory assumed in this thesis for the elaboration of frameworks, theories and models
is a more general theory of the nature of the archetypal man in which that of rational

. . . 1
choice theory is a limited case.'”

Third, systemic climate change as an existential threat from the perspective of the
problem source is compounded by the fact that it is a ‘superwicked problem’ from the

perspective of the problem solution. Humankind is part of the climate change problem

0 The founding father of classical microeconomic theory was Adam Smith (1776). The essential

aspect of classical microeconomic theory was the ‘invisible hand of the market.” When people act out of
self-interest, free and competitive markets tend to provide goods and services without central price
setting, but in respond to changes in demand and supply. David Ricardo (1817) developed the theory of
comparative advantage to explain why countries engage in international trade. He demonstrated that if
two countries capable of producing two commodities engage in the free market, then each country will
increase its overall consumption by exporting the good for which it has a comparative advantage while
importing the other good, provided there exist differences in labor productivity between the two countries.
Another important development in the 19" century was the concept of utility maximisation by Jeremy
Bentham and John Suart Mill. In microeconomic theory, it was believed a consumer would buy goods
depending on the marginal utility (satisfaction) they get from the good. This theory assumes consumers
are rational and seeking to maximise the satisfaction they get.

BLICT (2019) Statute of the International Court of Justice (ICJ), Article 38 (1). Accessed on 11
August 2019 at: https://www.icj-cij.org/en/statute

12 See Sections 1.3.3.1. & 1.3.3.2.

'3 See Section 1.2.4.2.
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and also part of the climate change solution; the central authority needed in the SEP
system to address the problem is practically non-existent; hyperbolic discounting pushes
policy responses into the future when immediate actions are required to prevent the
climate ecosystem from crossing the threshold; and the time to abate climate change is
quickly running out. For the international law research student, “avoiding severe global

catastrophe is a moral and legal imperative.”"**

Fourth, the international law research student must go beyond conventional thinking
based on current economic, political, and legal theories and models to find the viable
solution. He will have to shift from relying on frameworks, theories and models of
simple systems to those of complex systems to understand better the complexity of
issues and problems associated with both the climate ecosystem (Chapter 2) and human

interactions in climate change governance (Chapter 3).

Fifth, the international community of nation-States will have to acknowledge the
limitations of current theories and practices of international law and politics (Chapter 4),
and make fundamental changes in their relationships to one another. The vision of such

a change in world order goes beyond the anarchical system of sovereign nation-States.

Sixth, a wide range of private, governmental, and community institutional arrangements
has been shown empirically and verified theoretically to operate at multiple scales to
generate productive outcomes.'>> The thesis calls upon the international community of
nation-States to shift focus now, in alignment with the 2015 Paris Agreement, from a
‘monocentric’ to a ‘polycentric’ approach in providing a solution set, which can be
implemented immediately across “many centres of decision-making that are formally
independent of each other” to cut greenhouse emissions and reduce it by 55% in 2030 as
compared to 2017 level to keep the rise in GMST to below 1.5°C above the pre-
industrial level by 2100"°° in order to forestall the Earth’s climate system from tipping

over the critical thresholds, leading to catastrophic disruptions.

It essentially proposes a multi-factorial, multi-level solution set to cope with a multi-
factorial, multi-level problem.'”” As part of the polycentric approach, the thesis
advocates, at the national governance level, the use of carbon tax legislation as an

effective tool to ratchet up national carbon dioxide emissions reduction commitments to

134 Oslo Principles (2015) supra note 3.

133 Elinor Ostrom (2009) supra note 51.

136 UNEP (2018a) supra note 50, p. 6.

137 Robert Jervois (1997) supra note 29, p. 291.
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hold “the increase in the global average temperature to well below 2°C above pre-
industrial levels and pursuing efforts to limit the temperature increase to 1.5°C above
pre-industrial levels.'”® At the global governance level, the thesis proposes that the
international community initiates diplomatic negotiation to establish a world legal
authority for the atmosphere global commons with supreme legislative powers for the

long-term solution to the existential threat of systemic climate change (Chapter 5.3).

1.2. THE COMMONS PROBLEM

Indeed, climate change has proven to be an intractable problem. Almost everything
about global warming and global climate change has been and is vigorously debated:
whether global warming is actually occurring,'” whether the cause of global warming is
anthropogenic,'® whether the methods used for processing proxy climate data are
valid,'®" whether the projected sensitivity of the climate system to a given level of
greenhouse gases is valid,'® whether the negative effects of global warming are real,'®
whether climate change should be considered a problem in the first place,'®* and if so

whether there is a viable solution,'®® whether we should mitigate, adapt or ignore, and if

138 Climate Leadership Council (2018) supra note 58.

'3 Christopher Booker (2008) Global warming: Reasons why it might not actually exist, The
Telegraph, 30 December 2008. Accessed on 26 January 2017 at:
http://www.telegraph.co.uk/news/earth/environment/globalwarming/4029837/Global-warming-Reasons-
why-it-might-not-actually-exist.html

CRoy W. Spencer (2010) The Great Global Warming Blunder: How Mother Nature Fooled the
World's Top Climate Scientists, Encounter Broadsides, New York.

' Eugene R. Wahl and Caspar M. Ammann (2007) Robustness of the Mann, Bradley, Hughes
reconstruction of Northern Hemisphere surface temperatures: Examination of criticisms based on the

nature and processing of proxy climate evidence, Climate Change, Volume 85, Issue 1, November 2007,
pp- 33-69.

"2 The Economist (2013) Climate Science: A Sensitive Matter, The Economist, 30 March 2013.
Accessed on 26 February 2017 at: http://www.economist.com/news/science-and-technology/21574461-

climate-may-be-heating-up-less-response-greenhouse-gas-emissions

' IPCC (2014b) Climate Change 2014: Synthesis Report. Contribution of Working Groups I, IT and
IIT to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing
Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, pp. 2-31.

'%* Graham Readfearn (2013) Climate sceptics more likely to be conspiracy theorists and free market
advocates, study claims, The Guardian, 2 October 2013. Accessed on 26 February 2017 at:
https://www.theguardian.com/environment/planet-0z/2013/oct/02/climate-change-denial-skeptics-
psychology-study-conspiracy-theories

1 ucs (2011) Climate Hot Map, Union of Concerned Scientists, Cambridge, MA, USA. Accessed

on 26 February 2017 at: http://www.climatehotmap.org/global-warming-solutions/
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mitigation or adaptation is the way forward, what should our collective action be.'*® It
has been difficult for humankind even to arrive at a common understanding of what
climate change is, let alone act collectively, and more so to coordinate collective action

effectively in order to solve the climate change problem.

1.2.1. Different Approaches to Solving the Commons Problem

Because climate change is a large and complex systemic problem, and everything about
climate change affects everything else and vice-versa,'®’ there are many different ways
to understand and explain the climate change problem based on one’s academic
discipline and expertise. One simple way to classify these different approaches is to
group them into three broad binary categories: (1) reductionist and holistic approaches,

(2) product or rule and process approaches, and (3) problem solving and critical theories.
1.2.1.1. Reductionist and Holistic Approach to Solving the Commons Problem

The reductionist approach is the conventional approach to problem solving where one
breaks down the seamless whole of the world system into simpler parts or spheres,
usually by academic convention — ecological, economic, political, social, legal and
moral — to gain understanding and practical knowledge which can be put into action.'®®
Hence, a particular sphere of knowledge must remain partial or fragmentary. Whether
the parts remained as limited, separated spheres of knowledge and action, or become
“the elements for constructing a structured and dynamic view of larger wholes [holistic
approach] is a major question of method and purpose.”'® Either way, the starting point
of the conventional approach to problem solving is some division of seamless reality,
which is usually dictated by academic convention. However, it is essential to bear in
mind that such a conventional cutting up of reality is just a convenience of the human
mind. The parts that are derived from reality are actually the responses of human
consciousness to the pressures of reality. The partial or fragmented spheres of
knowledge correspond to the ways in which human affairs are organized in particular

space-time. Therefore, they may appear to be arbitrary when changes take place.

Climate change is both an existential threat to humankind in the Anthropocene and a

1 David A. King (2004) supra note 140, pp. 176-177.
17 Antonio Guterres (2018b) supra note 25.

1% Robert W. Cox (1981) supra note 28, pp. 126 — 128.
97d., p. 126.
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multi-factorial, multi-level global commons problem. Hence, the systemic climate
change problem should not be viewed and analyzed from a reductionist perspective of
separate spheres of conventional academic knowledge and action but rather from a

holistic perspective of an integrated systems process-oriented approach.

In such a holistic approach, the preferences due to both nature and nurture of the
archetypal man [agent] as well as the complexity of human interactions [process] are
accorded serious consideration. The main action situation arena for human interactions
to establish principles, norms, rules and decision-making procedures to govern climate
change is currently the annual series of conferences under the auspices of the United
Nations Framework Convention for Climate Change [structure]. The ecological part of
this broader integrated system, in which the action situation arena is nested [nested
structure], comprises of the complex biophysical climate ecosystem while the social
part comprises of the academic spheres of economics, international and domestic

politics, international law, and moral philosophy of the SEP system.'”’

Only by viewing and analyzing through a holistic lens with equal emphasis on agent-
process-structure will the international law research student discover a multi-factorial,
multi-level solution set to the systemic climate change problem and to reduce the risks

of the complex climate ecosystem from tipping over critical thresholds in the near future.
1.2.1.2. Product or Ruled-Based and Process Approaches

The product or rule approach is based on the technical perspective of solving a problem.
The solution to a technical problem is to invent a product or a tool. For instance, the
technical solution to the climate change global commons problem is to stop
immediately the use of fossil fuels. However, to transit to a low-carbon energy system
takes time. Time that humankind does not have as the climate system is likely to tip
over critical thresholds and cause catastrophic disruptions in the next few decades. The
expected time delay is because such a major energy transition involves considerations
of technological, economic, political, legal and moral implications, and will require

. . 171
strong concerted collective action.'’

From the political economy perspective to governing the global commons, the

conventional product or rule approach is to rely either on the ‘market’ or ‘state’ as

170 See Section 1.2.3.

" Vaclav Smil (2010) supra note 128, p. viii.
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espoused by numerous schools of political-economic thought that has a long and rich
tradition stretching back many centuries.'”? The alternate process approach, which is a
recent manifestation, is the integrated socio-ecological system (SES) approach, as
developed by Elinor Ostrom and Vincent Ostrom, together with colleagues, in the

Workshop in Political Theory and Policy Analysis of Indiana University.'

From the international law perspective, the conventional product or rule approach is to
rely on the sources of international law'’* as championed by Georg Schwarzenberger as
one example'”® while the alternate process approach is the New Haven School of social

jurisprudence developed by Myers Douglas S. McDougal and Harold D. Lasswell.'”®

From both domestic and international political science perspectives, the conventional
product or rule approach is to focus on the types of ‘government’ while the alternate
process approach focuses on the types of ‘governance’.'”’ The work of the Commission

on Global Governance is noteworthy.'”®
1.2.1.3. Problem Solving Theory and Critical Theory
Theory is a product of the human mind. It is always for someone and for some purpose.

All theories, therefore, have a perspective derived from a specific point in space-time,

which is time in a specific technological-ecological-economic-social-political-legal-

172 Adam Smith (1723-1790) is generally regarded as the father of political economy and of classical

economics.

'3 Elinor Ostrom (2005) supra note 84, p. xiii.

741CJ (2019) supra note 151.

175 Georg Schwarzenberger and E. D. Brown (1976) A Manual of International Law, 6th Edition,
Professional Books, Milton, UK.

176 W. Michael Reisman, Siegfried Wiessner and Andrew R. Willard (2007) supra note 80.

177 Commission on Global Governance (1995) supra note 79, pp. 2-7.

78 Commission on Global Governance was established in 1992. Willy Brandt, the former West
German Chancellor, invited Ingvar Carlsson, former Swedish prime minister, and Shridath Ramphal of
Guyana, former secretary-general of the Commonwealth of Nations, to cochair the commission. Together
they presented the proposal for the commission to United Nations Secretary-General Boutros Boutros-
Ghali, who assured them of his support for their project of reassessing multilateral action. The purpose of
the Commission was to suggest new ways in which the international community might cooperate to
further an agenda of global security. Consulting past reports and international experts, the commission
analyzed global change with the intention of mobilizing political collaboration on an international level. It
hoped that its evaluation of the strengths and weaknesses of global governance would provide a
framework for more effective policies and inspire nations to adopt a more global perspective. The
Commission on Global Governance’s greatest contribution to international affairs was its report
entitled “Our Global Neighborhood.” Extracted from Encyclopaedia Britannica (online). Accesssed on 11

August 2019 at: https://www.britannica.com/topic/Commission-on-Global-Governance
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moral setting. Of course, a sophisticated theory is never just the expression of a
perspective; it transcends its own perspective. However, the initial perspective is always
contained within a theory and is relevant to its explication. Starting with a problem,
theory serves two distinct purposes. One purpose is, first, to explain the problem within
the terms of the particular perspective, which is the point of departure, and, second, to
serve as guide to the problem solution. The other purpose is, first, to understand the
perspective of the theory and, second, to consider choosing a different perspective, in

which the problem requires an alternative solution.'”

According to critical theorist Robert W. Cox, the first purpose gives rise to problem-
solving theory. Problem-solving theory takes the world with its prevailing order of
social and power relationships, together with the institutions into which they are
organized, as the ahistorical and static framework for gaining knowledge and taking
action. Since the framework of relationships and institutions is not called into question,
particular problems can then be solved within the specialized spheres of knowledge in
which they arise. Thus problem-solving theories first assume there is stability in the
other spheres and that dynamic changes only take place within the specific sphere of
knowledge. Hence, the strength of the problem-solving theories lies in its ability to fix
limits or parameters to a problem area and to reduce the problem statement to a limited
number of variables. It is possible then to arrive at statements of regularities (laws),

which appear to have general validity.'™®

The second purpose gives rise to critical theory. It is critical in the sense that the theory
stands outside the prevailing order of the world and asks how that order came about.
Hence, critical theory, unlike problem-solving theory, questions the framework of
relationships and institutions with regards to its origins and how and whether they might
be in the process of change. The study of the whole framework is, therefore, historical
and evolving. In practice, critical theory, like problem-solving theory, also starts with
theorizing in a particular sphere of knowledge. But whereas problem-solving theory
leads to further analytical sub-division and limitations of the issue to be dealt with,
critical theory leads to the construction of a larger whole, of which the initial part is just
one element, and seeks to understand the process of change in which both the parts and
the whole are involved. The strength of critical theory, therefore, is that while it allows
for a normative choice in favor of an alternative worldview it also limits the range of

choices to alternative worldviews, which are feasible transformation of the existing

179 Robert W. Cox (1981) supra note 28, p. 128.
07d., pp. 128-129.
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order,"®" which serves well the intent of the international law research student.

1.2.2. Political Economy (Product or Rule) Approach

The term ‘commons’ is associated with the notion of a shared common resource, such
as a common grazing ground for animal husbandry. The enduring metaphor of the
inevitable negative consequences of human activities on the commons in the long-term
due to man acting rationally in the short-term was coined by the American ecologist
Garrett Hardin as the ‘tragedy of the commons’.'™ It was a rework of a notion, which

was first expressed by the Scottish philosopher David Hume.'®’

Hardin recognized that there are two top-down solutions to solve the tragedy of the
commons problem: (1) government can establish a system of private property rights to
designate ownership of the shared resource (Law) and then leave it to the market
exchange mechanism to allocate access and use rights, and efficient management of the
shared resource over time (Market), and (2) government can constrain overexploitation
by directly regulating the use of the shared resource (State). Both these approaches
essentially eliminate the commons. Individuals, therefore, no longer have free choice on

how to manage the commons, for such freedom brings ruin to us all.
1.2.2.1. Definition of the Commons

A commons is ‘a resource to which no single decision-making unit holds exclusive
title’."®* It is not private property. The criterion is non-exclusion. A commons is ‘open
access’. The resources in the commons are available for use by everyone for free. From
a law perspective, it is res nullius — the property of none. As defined, the ‘commons’
would include the atmosphere, oceans, Antarctica and outer space.'® The spatial scale
of the atmosphere and oceans, and the fact that they are interconnected as integral parts

of the Earth’s climate system would merit the use of the qualifier, ‘global’. Hence, for

BUd., pp. 129-130.

"2 Garrett Hardin (1968) supra note 91, pp. 1243-1248.

' David Hume (1739) Section VII: On the Origin of Government. In A Treatise on Human Nature:

Being an Attempt to introduce experimental Method into Moral Subjects, eBook@Adelaide. Accessed on

11 August 2019 at: https://ebooks.adelaide.edu.au/h/hume/david/treatise-of-human-nature/B3.2.7.html

'8 p. M. Wijkman (1982) Managing the Commons, International Organization, Volume 36, Number 3,

pp- 511-536.
185 John Vogler (2000) The Global Commons: Environmental and Technological Goverannce, 2

Edition, John Wiley & Sons, Ltd., Chichester, UK, p. 2.
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the purposes of this thesis I have termed them specifically as ‘atmosphere global

commons’, ‘ocean global commons’ or generally as ‘global commons’.

From the climate change perspective, the atmosphere and the oceans are not only
‘common resources’ but also ‘common sinks’ for the capture of heat and carbon dioxide,
which are the major ‘pollutants’ involved in climate change.'®® The nexus of the
climate change problem has to do with the use of the atmosphere and oceans by
humankind as a ‘common sink’ for heat and carbon dioxide. The Antarctic would also
be considered as a ‘global commons’ as it is also a vital natural ‘common sink’ for
frozen water. The frozen discharge from Antarctica in the form of liquid water into the
oceans due to global warming would lead to global mean sea-level rise, which is one of

the most significant impacts of climate change on the socio-economic system.'®’

The global commons of atmosphere and deep oceans are considered to be both non-
excludable and non-rivalrous, and are known as international or global ‘public goods’
(GPGs)."*® In subsequent analyses on the commons problem or solution to the commons

problem, reference to the term ‘commons’ would also include the ‘global commons’.

From a mainstream economic perspective, besides non-exclusion, there is another
criterion of ‘non-rivalrous’ for the classification of economic goods into two types by
Paul Samuelson, who was the winner of the Nobel Memorial Prize in Economic
Sciences for 1970."® Private goods are both excludable, meaning an individual can be
excluded from consuming private goods unless the individual has paid for them, and
rivalrous, meaning whatever that individual consumes no one else can consume. Public
goods or commons are both non-excludable, meaning that it is impossible to keep those
who have not paid for the public goods from consuming them, and nonrivalrous,

meaning whatever that individual consumes does not limit the consumption by others.

This binary division of economic goods fits into the simple dichotomous academic

specialization model of private goods exchange in a Market as recommended by the

%1d., p. 3.

%7 See Section 2.2.2.7.

' Inge Kaul (2004) Providing Global Public Goods: Managing Globalization, Oxford University
Press, Oxford, UK.
"% Paul A. Samuelson (1970) Maximum Principles in Analytical Economics, Nobel Memorial Prize in
Economic Sciences Lecture, 11 December 1970. Accessed on 1 June 2019 at:

https://www.nobelprize.org/uploads/2018/06/samuelson-lecture.pdf
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Scottish political economist Adam Smith in mainstream market economics'”° and public
goods being regulated by the sovereign State or Hobbes’s Leviathan as recommended

by the English political philosopher Thomas Hobbes in political science."”!

James McGill Buchanan Jr, winner of the Nobel Memorial Prize in Economic Sciences
for 1986, added a third category of economic goods, which he called “club goods.” It is
common practice for groups of individuals to create clubs to provide themselves with
nonrivalrous but small-scale goods and services that they could enjoy while excluding
those who are not members from participating and consuming these benefits. Examples

of club goods include encrypted television programmes or intellectual property rights.'”?

Meanwhile, Elinor Olstrom, winner of the Nobel Memorial Prize in Economic Sciences
in 2009, from a political economy perspective has introduced another term, “common
pool resources” (CPRs) for goods that are difficult to exclude like public goods (non-
exclusion) but share the attribute of subtractility (rivalry of consumption) with private
goods (rivalrous). It is also know as a common good.'”® Hence, the classification of the
four categories of economic goods in terms of the dimensions of non-excludability and

non-rivalry is as illustrated in Figure 2 below:

Excludable Non-excludable
Rival Private Goods Common Resources
e.g. ice cream, cheese, houses, cars e.g. fresh water, fish, timber, pasture
Non-rival Club Goods Public Goods
e.g. cable television, cinemas, wifi, tollroads e.g. fresh air, knowledge, national defense

Quickonomics

Figure 2: Four Categories of Economic Goods

A common pasture is such a common good in an agrarian economy, which may be used

1% Adam Smith (1776) An Enquiry into the Nature and Caufes of the Wealth of Nations, Volume 1

[in Two Volumes], W. Strahan, London, UK.

! Thomas Hobbes (1651) Leviathan or The Matter, Forme and Power of a Common-Wealth
Ecclesiasticall and Civil [Oxford World’s Classics Edition (1996)], Oxford University Press, Oxford, UK.

192 James M. Buchanan (1965) "An Economic Theory of Clubs", Economica, New Series, Volume 32,
Number 125, pp. 1-14.

13 Elinor Ostrom (2009) supra note 51.
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by all members of a community, but when one of them will allow their animals to graze
there, others have no possibility of grazing their animals any longer, due to the lack of
pasture. In our current highly industrialized world, Ostrom had also included forests,
water systems, fisheries and the global atmosphere as examples of common pool
resources or common good, which are of immense importance for the survival of

humankind on this planet."**

1.2.2.2. Rational Choice Theory of the Nature of the Archetypal Man

Much of current micro economic and formal political science theories are based on the
rational choice theory of humans as self-interested, short-term maximizers and its
concomitant thin models of completely rational individuals. This concept is predicated
on the principle that rational people act according to their preferences. More precisely, a
rational individual chooses A rather than B because he or she (hereinafter as he) prefers
A to B. As long as the individual’s preference is a binary, complete and transitive
relation over alternative courses of action, a utility function can be defined that
represents the individual’s preferences so that when he is acting rationally in accordance

with his preferences he acts as if he were maximizing his utility.'”

In the process, the completely rational man has (1) all possible strategies available in a
particular situation, (2) which outcomes are linked to each strategy given the likely
behavior of others in a situation, and (3) a rank order for each of these outcomes in
terms of the individual’s own preferences as measured by utility. The rational strategy
for such an individual in every situation is to maximize expected utility. The term
‘utility’ was originally conceived as a way to combine a set of personal external values
on a single internal scale. In practice, it has come to be equated with expected profits.
This model of the rational self-interested individual has generated useful and validated
predictions about outcomes in the exchange of specific goods in a competitive market
but the same is not true in a diversity of social dilemmas. Hence, there is a need for a
modified rational choice theory of the nature of archetypal man, which is empirically

grounded, as discussed in Section 1.2.4.2.

1.2.2.3. Market Exchange Mechanism for Managing Private Goods

1 Viincent Ostrom and Elinor Ostrom (1977) Public Goods and Public Choices. In: Alternatives for

Delivering Public Services [E. S. Sava (ed.)], Westview Press, Boulder, CO, USA, pp. 7-49.

193 Jonathan Levin and Paul Milgrom (2004) supra note 149.
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The effective use of the market can be traced back to Adam Smith, who published “An
Inquiry into the Nature and Causes of the Wealth of Nations” in 1776. Smith described
the “invisible hand” of the market as the means to channel the pursuits of the rational
self-interested individual working for expected profit towards unintended socially
desirable outcomes.'*® The hypothesis of the “invisible hand” is based on the notion that
a complex system will tend towards equilibrium. In a competitive market, the amount
that the sellers want to sell just equals to the amount that buyers want to buy at the
market price, which when communicated will ensure that the demand will just equal the

supply of that commodity, and equilibrium in the competitive market will be realized.

Because market equilibrium is defined in terms of the price and quality of the products,
their producing units (firms) are constantly in jeopardy. With free market competition,
the inefficient firms are driven to bankruptcy while the efficient firms survive and profit
from the market, thereby attracting new firms into the market. Although each firm seeks
to promote its own interest, the constructive results of free market competition
transcend the self-interest of the separate firms. The elimination of the inefficient firms,
forced by the ‘invisible hand’ of the free market system, is a necessary condition for the
good performance of the free market economy. Hence, the study of the structural

dynamics of economics is the study of the logic of large numbers.

While the market model explains how market economies allocate resources, it remains
silent about how efficient is the allocation of these resources. As resources are scarce,
allocating them improperly is costly. To answer this question, market economists
introduce a very specific concept of efficiency, known as Pareto efficiency, which was
first introduced by the 19" century Italian economist Vilfredo Pareto.'”” If an allocation
of resources is such that one can still find a way to make one or more persons better off
without making another person worse off, which is Pareto-inefficient, one can still
improve the situation until there is no way to make one or more persons better off
without making another person worse off, which is Pareto-optimum. Although the
Pareto-efficiency criterion is a useful tool for evaluating whether or not an allocation of
resources is efficient, it has its limits. If two allocations were both Pareto-efficient, the

criterion is unable to evaluate which of the two allocations is to be preferred.

196 Adam Smith (1776) supra note 190.

Y7 Vifredo Pareto, in his Manuale d’economia politica (1906), laid the foundation of modern welfare
economics with his concept of the so-called Pareto Optimum, in which the optimum allocation of the
resources of a society is not attained so long as it is possible to make at least one individual better off in
his own estimation while keeping others as well off as before in their own estimation. Extracted from
Encyclopaedia Britannica (online). Accessed on 11 August 2019 at:
https://www.britannica.com/biography/Vilfredo-Pareto

55



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

The Nobel laureate and Indian economist Amartya Sen explicitly critiqued the concept
of Pareto-efficiency: “[E]ven when some people are rolling in luxury and others are
near starvation, as long as the starvers cannot be made better off without cutting into the
pleasures of the rich... [A]ln economy can be Pareto optimal and still be perfectly
disgusting.”'”® This criterion of Pareto-efficiency can only determine whether a society
is allocating resources wastefully or not; it does not help society identify which of the

Pareto-optimal allocations will optimize justice or equality.

It is also important to note that it is the unique characteristics of heterogeneity and
randomness in the freely competitive market and the effects of its feedback mechanisms,
which make decentralized decision-making so effective. In 1954, Kenneth Arrow and
Gerard Debreu provided a formal proof of Smith’s hypothesis that under certain
conditions of general equilibrium there exists a set of prices under which a rational
individual — out for his or her own gain — will want to buy or sell just enough of each

commodity to equilibrate prices and maximize society’s benefits from the exchange.'”’
1.2.2.4. Failure of the Market System to Solve the Commons Problem

There is also agreement among the market economists that the voluntary free market
exchange mechanism, associated with microeconomic behavior, do not work well with
the commons or public goods, e.g. climate change global commons, resulting in market
failure,”” because there is no incentive for the rational individual not to exploit the
commons based purely on self-interest, since there is no possibility of excluding others
from its use or to charge others rent as the commons is an open access resource. In

addition, the climate change global commons is a negative externality.

In the case of environmental issues, the market exchange mechanism can still be
effective in providing a solution by creating the incentive to produce substitutes in
exchange for the goods of a depleted common pool resource (CPR). Such a depleted

CPR has the characteristics of low non-excludability and some rivalry usually at the

198 Amartya Sen [1970] Collective Choice and Social Welfare, Holden Day, San Francisco, CA, USA,
p. 22.
"% Kenneth Arrow and Gerald Debreu (1954) Existence of an Equilibrium for a Competitive
Economy, Econometrica, Volume 22, Number 3 (July 1954), pp. 265-290.

20 UNCTAD (2016) Module 3: The Economics of Climate Change. In: Trade, the Environment and
Sustainable Development: Transition to a Low-Carbon Economy, Virtual Institute Teaching Material,

United Nations Conference on Trade and Development, UNCTAD/GDS/2016/2, pp. 63-81.
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local or regional levels, e.g. fishery. From the perspective of providing a solution, such
a depleted local or regional CPR has a more likely probability of being excluded by the
provision of rules of use established by the community of users and there is the
incentive of profit for the rational self-interested user or the aggregated community if

the substitution (or exchange) were carried out successfully.

The same market exchange mechanism, however, is far less effective in regulating the
disposal of waste into the CPRs acting as common sinks, e.g. atmosphere and oceans,
which are also practically non-excludable. Hence, the atmosphere and ocean are
differentiated in this thesis as CPRs that cannot be excluded, from the perspective of
solution provision, and hence are closer to global public goods (GPGs) or ‘global

commons’ and will be termed as GPGs, global commons or commons in this thesis.

First, there is no incentive for the rational self-interested individual not to exploit the
global commons, especially as there is no possibility of excluding others from its use or
to charge others rent. Second, waste is a cost that every rational individual tries to pass
on. Hence, the short-term tendency is to free ride and to lay the burden on others in the
case of the global commons. Third, in the case of a depleted CPR at the local or regional
levels, the effects of the depleted resources, e.g. fishery, are directly and immediately
apparent to human sense and sensibility. In the case of the atmosphere and ocean global
commons, because of their large inertia, the systemic effects are indirect and not

immediately apparent to human sense and sensibility.

Fourth, which is at the crux of the environmental issue, is that in the case of a depleted
CPR is not an existential threat as there are substitutes, e.g. plant proteins for fish
proteins, while in the case of climate change, it could well end up as an existential threat
because there is no viable substitute for the atmosphere and deep oceans as large-scale
common sinks. It is not a problem when the common sink, e.g. the atmosphere, is
infinite in capacity and the changes in the state of the atmosphere with increasing GHG
concentration are infinitesimal. On the contrary, the atmosphere is highly sensitive to
small perturbations of increasing GHG concentrations, and the systemic effects of such
an external forcing on the complex Earth’s biophysical climate system are non-linear
and cascading, which through the chains of consequences, have wide-ranging effects

extending over space and time, known as the Butterfly effect.”'

2V At the 139" meeting of the American Association for the Advancement of Science in 1972, the
meteorologist Edward Lorenz posed a question: “Does the flap of a butterfly’s wings in Brazil set off a
tornado in Texas?” The purpose of his provocative question was to highlight the idea that some complex
dynamical systems exhibit unpredictable behaviors, in which that small variances in the initial conditions
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For example, the accelerated and substantial surface warming with indiscriminate GHG
emissions may result in melting of the Arctic permafrost with concomitant release of
methane, a potent GHG, which will further enhance surface warming and set in motion
a upward spiral of GMST into a existential threat. Even the oceans as a global commons
is not infinite in its capacity to absorb waste heat and carbon dioxide, and overshooting
its holding capacity may result, albeit a very small probability, in the oceans ‘throwing
back’ the heat energy and carbon dioxide into the atmosphere,”** which in turn forces
the Antarctica to ‘throw back’ the frozen water into the oceans in the form of liquid

. . . . 20
water, and producing a catastrophic rise in sea levels.*"?

The increase in economic wants and concomitant drive for technological innovations,
and the increase in population, have clearly resulted in the overexploitation of some
CPRs, e.g. whales and fish stocks, leading to their depletion and possible collapse yet it
is not an existential threat. However, the forcings of the same three external factors on
the atmosphere and oceans global commons may have resulted in these common sinks
approaching their limits as common sinks for waste heat and carbon dioxide leading to

the Earth’s climate system tipping over and becoming an existential threat.
1.2.2.5. Tragedy of the Commons

Garrett Hardin was not the first to describe the tragedy of the commons. Aristotle had
already made the observation that "what is common to the greatest number has the least
care bestowed upon it. Everyone thinks chiefly of his own, hardly at all of the common
interest".”** Thomas Hobbes had described the condition of man in the state of nature as
one type of tragedy of the commons: “The condition of man ... is a condition of war of

everyone against everyone.”**” David Hume had used the same dynamics as Hardin to

could have profound and widely divergent effects on the system’s outcomes. This idea became the basis
for a branch of mathematics known as chaos theory. Extracted from American Scientific (online).
Accessed on 11 August 2019 at: https://www.americanscientist.org/article/understanding-the-butterfly-
effect

92 Cheryl Katz (2015) How Long Can Oceans Continue to Absorb Earth’s Excess Heat? Yale
Environment 360, Yale School of Forestry and Environmental Studies, 30 March 2015. Accessed on 11
August 2019 at:
https://e360.yale.edu/features/how_long_can_oceans_continue to_absorb_earths_excess_heat

% See Section 2.2.2.7.

2% See Aristotle (350 BCE) Politics, Book 2, Part III [Translated by Benjamin Jowett], Internet
Classic Archives. Accessed on 2 August 2019 at: http://classics.mit.edu/Aristotle/nicomachaen.1.i.html

295 Thomas Hobbes (1651) supra note 191, Chapter 14.
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describe the tragic consequences of draining a common meadow.*”® More than a decade
before Hardin's classic article, H. Scott Gordon had clearly described the same

dynamics in another classic article in the Journal of Political Economy.>"’

Now if only the ‘commons’ were just a few grazing grounds or fisheries, the tragedy of
the commons would have been of little general interest. That it is not the case is because
Hardin in his article was actually using the common grazing grounds as a metaphor for
the general problem of overpopulation.””® Because much of human activities in this
modern world is highly dependent on the limited common resources, humankind today
are very likely to be subjected to the social dilemma of the tragedy of the commons. It is

used in this thesis to describe the social dilemma of the climate change global commons.

The ocean global commons is such a commons in Garrett Hardin’s conception of the
tragedy of the commons. For instance, only a handful of nation-States are actively
engaged in hunting whales in the ocean. However, because of the freedom of the ocean
global commons, because of accelerated population growth, increase in economic wants
and the drive for technological innovations in the hunting for whales, the interconnected
systems, over time, has created intense rivalry among the few nation-States for the

limited stocks of whales in the ocean, which threatened to make whales go extinct.*”’

The same logical process prevails in the case of the atmosphere global commons. In this
case, it is not only a few nation-States but all nation-States are actively ‘polluting’ the
atmosphere with carbon dioxide by the industrial combustion of fossil fuels and the
clearing the forests for economic development, resulting in global warming and
consequent climate change, albeit to widely differing extent, which also differs over
time. Meanwhile, the impacts of the resultant climate change also bring widely differing

benefits and costs to the nation-States,*'’ especially in the short- and medium-terms.

% David Hume (1739) supra note 183.

*TH. Scott Gordon (1954) The Economic Theory of a Common-Property Research: The Fishery,
Journal of Political Economy, Volume 62 (April 1954), pp. 124-142.

2% Garrett Hardin (1968) supra note 91, p. 1243.

2% Sarah Kaplan (2018) These whales will be extinct in 25 years, scientists say — unless we act now
to save them, The Washington Post, 20 April 2018. Accessed on 11 August 2019 at:
https://www.washingtonpost.com/national/health-science/these-whales-will-be-extinct-in-25-years-
scientists-say--unless-we-act-now-to-save-them/2018/04/20/57b£89b2-4320-11e8-8569-
26fda6b404c7_story.html?noredirect=on

219 IPCC (2014c) Summary for Policymakers. In: Climate Change 2014: Synthesis Report.
Contribution of Working Groups I, II and III to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva,
Switzerland, p. 13.
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This ‘tragedy of the commons’ effect on the ocean and atmosphere global commons is
not due to their legal status of non-excludability; this effect is due mainly to the fact that
they are global commons yielding finite flows of benefits (whales, common sink) and
hence are partially rivalrous but these global commons are difficult and costly to
exclude potential users as the whales swimming in the oceans could move over vast
distances beyond legal boundaries®' and the global atmospheric circulations would
spread the greenhouse gas emissions evenly to all parts of the planet. It is their

transnational nature that determines the tragedy of the commons effect.

Each individual's use of such a commons subtracts resource units from the quantity of
units available to others, as Hardin so aptly described. Individual users are assumed,
based on rational choice theory, to be short-term, profit-maximizing actors, who are
homogeneous in terms of their assets, skills, discount rates and cultural views. In this
theory, anyone can enter a resource and take resource units. Hardin thought of these
users as trapped in a social dilemma largely because Hardin did not envision that these
users could self-organize and devise institutional arrangements to get out of the trap of
tragic overexploitation. Meanwhile, Hardin's model of the tragedy of the commons has

been formalized as a Prisoner's Dilemma game.*'?
1.2.2.6. The Prisoner’s Dilemma

The tragedy of the commons as depicted by Hardin is based on the notion of the rational
self-interested individual falling into a kind of social trap, which is modeled by the
theoretical game of the Prisoner’s Dilemma.*"” It is a noncooperative game in which all
players possess complete information about the full structure of the game tree and the
payoffs attached to the outcomes but communication among the players is forbidden as
part of the rules of the game. Since players do not know the moves of other players, the
rational self-interested player can only choose to defect, regardless of the strategies of

other players, as he or she will always better off choosing such a strategy.

The paradox that rational self-interested individual strategies in such social dilemmas

2 Ocean Institute (2019) Whales of the World: Blue Whale, Ocean Institute, Dana Point, CA, USA.
Accessed on 11 August 2019 at: https://www.ocean-institute.org/whales-world
22R M. Dawes (1973) The Commons Dilemma Game: An N-Person Mixed-Motive Game with a

Dominating Strategy for Defection, Oregon Research Institute Research Bulletin, Volume 13, pp. 1-12.
213

Elinor Ostrom (1990) Governing the Commons: The evolution of institutions for collective action,
Cambridge Univeristy Press, Cambridge, UK, pp. 3-5.
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lead to collectively undesirable outcomes challenges the fundamental faith that rational
self-interested individual strategies using the invisible hand of the market exchange

mechanism will always achieve collectively desirable outcomes.*'*

Hence, although a rational self-interested farmer know that it is in his own interest to
cooperate and exercise restraint as users of the common grazing ground so that it will be
protected from depletion in the shorter term and will be replenish in the longer term to
their mutual benefit, yet he would fail to do so because of the lack of trust in other users
and the belief that the other users would exploit his restraint by taking more than their

fair share and laying the burden on him, as aptly depicted by David Hume.

Even when there are the opportunities to self-organize the users by creating rules that
specify who is an authorized user and who is not, as well as the rights and duties of the
authorized users, there is still a second-order social dilemma in such a self-organized
institutional arrangement. Because all the authorized users of the commons will benefit,
whether they take on the burden of contributing to the management of commons or not,
the tendency is for even the authorized users to free ride, which is at the heart of the
social dilemma, when collective action is used to solve the commons problem. Hence,
there 1is still the need for further rules to monitor the users and the resources, sanctions
for rule violations, and mechanisms for conflict resolutions. The self-organization by

communities to avoid the tragedy of the commons is analyzed in detail in Section 1.2.4.
1.2.2.7. The Logic of Collection Action

This social trap of the Prisoner’s Dilemma is amplified as the size of the user group
increases because it is now impossible for the rational self-interested individual to know
the true intention of the many others, when he is planning to take action to avoid the

tragedy of the commons, as described by Hume.

“Two neighbours may agree to drain a meadow, which they possess in common:
because ‘tis easy for them to know each other’s mind; and each must perceive that the
immediate consequence of his failing in his part, is the abandoning of the whole project.
But ‘tis very difficult and indeed impossible, that a thousand persons shou’d agree in
any such action: it being so complicated a design, and still more difficult for them to

execute it; while each seeks a pretext to free himself of the trouble and expence [sic],

1 Richmond Campbell (1985) Background for the Uninitiated. In: Paradoxes of Rationality and

Cooperation [Richmond Campbell and Lanning Sowden (eds.)], University of British Columbia Press,
Vancouver, Canada, p. 3.

61



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

and wou’d lay the whole burden on others.”*"

The rational self-interested individual has to assume the worst. There is then no logical
reason for this individual to alone pay for the public goods or commons, which is open
access to all. The rational individual will instead be led to ‘free-riding’, as described by
Mancur Olson.”'® Hence, the issue of ‘free-riding’ is the crux of the second-order social

dilemma in solving the public goods or commons problem.

Hence, the provision of public goods or commons problem, the tragedy of the commons,
the prisoner’s dilemma, the free-rider problem, and the moral hazard are all social
dilemmas that occur “whenever individuals in interdependent situations face choices in
which the maximization of short-term self-interest yields outcomes leaving all

participants worst off than feasible alternatives.”*'’

Because there have been many cases of CPRs or global commons experiencing the
tragedy of overuse and, sometimes even, destruction, many international law scholars
and practitioners have therefore relied upon the conventional political economy analysis

to justify the need for the top-down control of all CPRs or global commons.*'®
1.2.2.8. Central Subject of Political Science

In fact, one of the purposes of the State is to mobilize collective action of its citizens to
avoid the tragedy of the commons problem. Hence, the theory of collective action is
“the central subject of political science” as described by the political economist Elinor

Ostrom, winner of the 2009 Nobel Memorial Prize in Economic Sciences.*"”

“It is the core of the justification for the existence of the State.” The logic of collective
action is at the core of the “citizen control of governments in a democracy” and the
“explanation of voting”. Collective action problems often confront legislators when they

establish the rule of law, bedevil public servants in their policy planning, and beset

% David Hume (1739) supra note 183.

1 Mancur Olson (1965) The Logic of Collective Action: Public Goods and the Theory of Groups,
Harvard University Press, Cambridge, MA, USA.

' Elinor Ostrom (1998) supra note 55, p. 1.

¥ Simone Schiele (2014) Evolution of International Environmental Regimes, Cambridge Univeristy
Press, Cambridge, UK, pp. 17-19.

1% Elinor Ostrom (1998) supra note 55, p. 1.
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judges when they have to adjudicate in settling disputes.”*’ It also pervades international
relations due to the anarchical system of sovereign nation-States in the international
system in the form of international institutional frameworks — international treaties in
the early periods and complex international regimes in the later periods — to ensure

cooperation among the independent nation-States.*'
1.2.2.9. Conventional (Product or Rule) Approach to the Commons Problem

There are two top-down solutions to avoid the tragedy of the commons. The first top-
down solution is for the relevant government authorities to dissect the commons, parcel
them into distinct segments and exclude them as private goods. In essence, it means
using the law to carve out completely the commons into distinct private properties with
clear boundaries. Once privatization of the dissected commons is successfully
implemented, the individual owners can then use the market mechanism to manage the

distinct private properties for profit.”*

The second solution is to exclude the public goods or global commons as a whole by
having Hobbes’s Leviathan®*® hover over the commons and establishing rules to
regulate its use. When the commons problem of resource exploitation or waste disposal
is local in scope, it is within the jurisdiction of the sovereign nation-State. The national
government will at least has the potential to regulate the commons in the collective
interest of its citizens, which is one of the main justifications for the State’s existence.
Both of these top-down solutions of ‘market’ and ‘state’, also known as the product or

rule approach, had been used to govern the commons.

However, for the global commons of the atmosphere and the oceans, there is currently
no superordinate authority or world government to act as Hobbes’s Leviathan in
regulating them in the collective interest of the international community of sovereign
nation-States. Hence, the governance of the global commons is still a social dilemma for

the international community, especially in this time of the Anthropocene.

From the perspective of climate change governance, this thesis has proposed, as a long-

term solution, a world system of governance [state] with a global constitution, in which

201d., pp. 1-2.

2! Simone Schiele (2014) supra note 218, pp. 18-19.
221d., p. 18.

2 Thomas Hobbes (1651) supra note 191.
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fundamental normy/s is/are enshrined.”** There will be separation of global governance
powers, i.c., legislative, executive, and judiciary.”” The law-making process will take
place only at the world level but the administrative and adjudicative processes will

adhere to the principle of subsidiarity.**

1.2.3. Social-Ecological (Process) Approach

However, the current focus of social science research studies on the outcomes of
different institutional arrangements for the governance of common-pool resources, the
commons, or public goods, at multiple levels, to solve social dilemmas is based on a
more general theory of the nature of the archetypal man than rational choice theory and
goes beyond the dichotomous solutions of “market” and “state”, which are based on the
classical general equilibrium theory of micro-economics,””’ the classical sources of

228 and the 3R classical theories of international relations or politics.**

international law,
First, social researchers have gradually shifted from using theories and models of simple
systems to those of complex systems to understand better the complexity of issues and
problems associated with human interactions in contemporary societies.”" It parallels
the approach of the climate change researchers to understand better the complexity of

the climate ecosystem and concomitant climate change, as analyzed in Chapter 2.

Second, the nature of the archetypal man has been found empirically to have more
complex drivers of motivation than the assumptions of the completely rational self-
interested man of rational choice theory. Hence, the nature of the archetypal man
assumed in this thesis for the elaboration of frameworks, theories and models is not that

of the completely rational self-interested man of rational choice theory.*'

Third, a wide range of private, governmental, and community institutional arrangements

has been shown empirically to operate at multiple scales to generate productive and

2* Klaus Bosselmann (2017) supra note 70

2 Louis J. Kotze (2017) supra note 39, pp. 205-207.
2 Bur-Lex (2019) supra note 72.

27 See Section 1.2.2.

**¥ See Section 1.3.2.1.

**? See Section 1.3.3.4.

230 Douglass North (2005) Understanding the Process of Institutional Change, Princeton University
Press, Princeton, NJ, USA.

! Elinor Ostrom (2009) supra note 51, pp. 429-431.
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232 The thesis advocates the

innovative as well as destructive and perverse outcomes.
immediate need for a polycentric approach to reduce greenhouse gas emissions in order
to forestall the climate ecosystem crossing the critical threshold, leading to catastrophic
disruptions. It essentially proposes a multi-factorial, multi-level solution set to cope

with a multi-factorial, multi-level problem.
1.2.3.1. The Process Approach to Managing Common Pool Resources

The interest in alternative solutions to the commons problem beyond ‘market’ and ‘state’
stems also from a fundamental shift from a ‘product or rule’ to a ‘process’ approach.
The process approach is not characterized by ‘what are the properties of the goods’, e.g.
private goods, club goods, public goods or CPRs, but by ‘how the goods are organized
and processed’ to achieve the desired outcomes. As opposed to the conventional product
or rule approach of ‘state’ to solving the social dilemma of CPR systems, there is also
the process approach, which emphasizes the organizing processes that accompanies the
creation of a common good. The common good in the process approach is a product,
service or knowledge, which are created on the initiative of a community of users by
means of bottom-up processes, not imposed by institutions representing the state
(regardless of the level). The essence of the process approach is the bottom-up decisions

that accompany the management of a specific CPR by the community of users.*”

First, the change in approach is mainly because social science researchers now realized
that social dilemmas are complex systems of human interactions in ways similar to the
realization of climate science researchers that the climate ecosystem is a complex
system of interconnections, interactions, feedback mechanisms, emergent phenomena,
system structure effects, and have wide-ranging effects extended over space and time. In
the case of simple systems, the source or input is key because the source-outcome
process or the input-output function is simple and therefore the outcome or output is
predictable. In the case of complex systems, the process or function is highly complex.

The outcomes or output can be non-linear and cascading, and hence unpredictable.

Second, the process approach refutes the arguments put up by Hardin for the inevitable
outcome in the form of the tragedy of the commons. The basic premise of Hardin’s
arguments was based solely on the operation of property rights (source), while the

essence of the process approach is, inter alia, the provision of institutional arrangements

2 Douglass North (2005) supra note 230.
¥ Konrad Prandecki (2017) Common Goods and Sustainable Development, European Journal of
Sustainable Development, Volume 6, Number 3, p. 155.
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to establish rules of use in the commons to differentiate between the authorized users
and the nonusers; rules of appropriation and provision congruent to local social and
environmental conditions, where there is fair distribution of costs proportional to the
distribution of benefits; rules of participation for the authorized users in making and
modifying the rules; rules for monitoring both the users and the commons; provision of
graduated sanctions for rule violations by the users; and provision of rapid, low-cost

. . . . . 234
conflict resolution mechanisms for resolving disputes among users (process).”’

Third, the change of approach is partly due, to a greater extent, the difficulties
encountered in the practical distinction between public goods and CPRs, and, to a lesser
extent, the difficulties with practical distinction between private goods, club goods and
CPRs. The process approach, which is in essence a bottom-up approach in the

management of CPRs, enables better distinction between these goods.>

Fourth, the process approach also resolves the vexing issue of proprietary rights.
Nowadays, it is believed that proprietary rights are of secondary importance, as CPRs
may be both private and public properties.”*® Even using the criterion of proprietary
rights to distinguish between CPRs and public goods may no longer be valid due to the
growing group of private public goods, i.e. goods generated by private entities to satisfy

the public needs and under supervision of the state, for example, prison service.”*’

Fifth, the product or rule approach to solving social dilemmas is essentially ahistorial;
one takes the world as one finds it, without consideration for how the world has evolved
to its current state, “with the prevailing social and power relationships and the
institutions in which they are organized, as the given framework for action” Since the
framework of institutions and relations is not called into question, a particular problem
is analyzed in relation to the specialized sphere of action in which it has arisen. Hence,
the ahistorial product or rule approach to solving social dilemmas is fragmented into
multiple specialized spheres of action. The other spheres of action are assumed to be

relatively stable except for the specific sphere of action in which the problem has arisen.

1.2.3.2. Integrated Social-Ecological System

% Elinor Ostrom (2009) supra note 51, pp. 418-423.

% Konrad Prandecki (2017) supra note 233, p. 157.

% David Fenney, Fikret Berkes, Bonnie McCay and James M. Acheson (1990). The Tragedy of the
Commons: Twenty-two Years Later, Human Ecology, Volume 18, Number 1, pp. 1-19.

7 Konrad Prandecki (2017) supra note 233, p. 157.
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Elinor Ostrom and Vincent Ostrom, together with other colleagues, had done the most
work with this process approach. At the Workshop in Political Theory and Policy
Analysis of Indiana University in Bloomington, USA, the Workshop group started in
the late 1950s with extensive meta-analyses of numerous existing cases studies of
communities with CPR issues. Finding that a large number of such CPR cases in which
the community of users associated with the CPR had overcome their CPR dilemma and
sustained its long-term use therefore posed a valid challenge to the presumption that to

avoid the tragedy of the commons is not possible beyond ‘market’ and “state’.>**

In the process of examining the outcomes from the extensive meta-analysis of diverse
institutional arrangements for governance of these CPRs at multiple scales, the
Workshop group developed “a social-ecological system (SES) framework to address
multiple ecological problems in a variety of settings”, “better theories [or models] to
understand institutional diversity” as well as “databases that collect the same [types of]
data in multiple places over time so that they can test those theories.”** The group then
followed up with experiments in the laboratory based on game-theoretical models as
well as field experiments to verify the key design principles of CPRs for community
collective action to avoid the tragedy of the commons.”*” These empirical studies over
50 years have helped the group to develop new models of community collective action

that do not fit into the dichotomy of ‘market’ and ‘state’.**'

More importantly, from the perspective of this thesis, is that the Workshop group has
combined both ecological and social systems as an integrated social-ecological system
(SES) for understanding and research because the group considers “this approach is
essential for understanding dynamic processes that lead to, mitigate, or to avoid
ecological and human disasters and move toward achieving sustainability of both

. . 242
ecological and social systems.”

One of primary challenges in achieving sustainability in a SES system is to overcome
the ‘Panacea Trap’ of one solution, such as government control, private or community

ownership, as ‘the’ universal solution. A single solution may be useful for some socio-

3% Elinor Ostrom (2009) supra note 51, pp. 408-423.
% Elinor Ostrom (2012a) Challenges for Achieving Conservation and Development. In: Annual
Proceedings of the Wealth and Well-Being of Nations [Jennifer Kodl and Emily Chamlee-Wright (eds.)],
Beloit College Press, Beloit, WI, USA, p. 22.

49 Elinor Ostrom (2009) supra note 51, pp. 421-429.

1 1d., p. 408.

%2 Elinor Ostrom (2012a) supra note 239, p. 21.
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ecological settings but it is rarely the panacea for all the socio-ecological settings,**
which is a key finding of this thesis. The evolution of climate change governance from a
monocentric to a polycentric approach of a multifactorial, multilevel solution set to

solve the climate change problem is discussed in Chapter 4.3.
1.2.3.3. Institutional Analysis and Development (IAD) Framework

In examining the evolution of SESs over time and for many different cases in their
meta-analyses, the Workshop group discovered many cases, where the communities
have developed very successful systems for centuries, which provided them with a
wealth of information about the robustness of the rules of use developed by these
communities to overcome the tragedy of commons of CPRs. The Workshop group then
developed based on these findings an Institutional Analysis and Development (IAD)
Framework, consistent with game theory, which enabled them to undertake empirical
studies in the laboratory as well as in the fields to confirm the validity of the design

principles identified from the meta-analysis study.

1.2.3.3.1. The IAD Framework as General Analytical Framework

The terms ‘frameworks, theories, and models’ are often used interchangeably by social
scientists. The Workshop group, however, used these terms in a precise hierarchical
manner, similar to the way climate scientists used the structure of a ‘hierarchy of

climate models’ to bridge observation, theory and projections in climate science.**

First, the IAD Framework, situated at the highest level, contains the most general set of
variables that a social scientist may use to examine a wide range of institutional
arrangements for human interactions, which includes markets, private firms, families,
communities, organizations, legislatures as well as governmental administrative
agencies. Hence, the Framework contains a cluster of nested variables in the form of
building blocks that social scientists can use in their studies to probe and understand
systemic human interactions, outcomes and feedbacks across the diverse arrangements.
Second, at the lower level of theory, a social scientist selects only the relevant set of
nested variables from the IAD Framework and unpacks the nested set of variables,

which are considered useful to explain the outcomes and how the variables relate to one

*1d., p. 22.
** Isaac M. Held (2005) The Gap between Simulation and Understanding in Climate Modeling,
Bulletin of the American Meteorological Society, Volume 86, November 2015, pp. 1609-1614.
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another. Third, at the lowest level of model, a social scientist then makes precise
assumptions about a limited number of variables, which he or she deem necessary for
determining the formal consequences of these specific assumptions about the
motivation of the actors and the action situation they have to confront to solve a

particular social dilemma.

The schematic diagram of the original IAD Framework is shown in Figure 3 below:

Exogenous variables

| Biophysical
conditions

Attributes of | [ Action . Interactions
:_' community p{ situations = — \
I
I
I
I

&
I
Rules in use I Evaluative
I
I

criteria
/

oo _ — — Outcomes

Figure 3: The Internal Structure of the IAD Framework. Source: Adapted from E.
Ostrom (2005), p. 15.°"

The first box of the Framework comprises of three building blocks of broad exogenous
variables, which includes biophysical characteristics, community attributes, and “rules-
in-use” (or governance mechanisms). For instance in an irrigated agriculture CPR, the
biophysical characteristics might include rainfall patterns, soil types, etc; the attributes
of the community of farmers would include the size and stability of the community, the
existence of familial relationships, and the skill sets needed for irrigated agriculture; and
the rules-in-use would be both the formal and informal rules that govern irrigated

agriculture in that community.**°

3 Elinor Ostrom (2005) supra note 84, p. 15.

*%¢ Elinor Ostrom (2008) Developing a Method for Analyzing Institutional Change. In: Alternative

Institutional Structures: Evolution and Impact [Sandra Batie and Nicholas Mercuro (eds.)], Routledge,
London, UK, pp. 48-76.
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At the core of the Framework is the second box, known as the “action situation arena”
[structure], comprises of three inter-related building blocks of internal variables, namely,
action situations, interactions and outcomes. The action situation arena “refers to the
social space where actors [agent] with diverse preferences interact, exchange goods and
services, solve problems, dominate one another, or fight (among the many things that
individuals do in action arenas)” [process].”*’ This second box, in which the relevant
actors find themselves in an action situation with interactions and outcomes of solving a
particular social dilemma, is affected by the first box of exogenous variables [nested

structure] and in turn affects the first box of exogenous variables.

The third box refers to the set of evaluative criteria, which would be different for
different CPRs, used to assess the effectiveness and efficiency of the institutional

arrangements established for the governance of the CPRs.**

1.2.3.3.2. The IAD Framework as Meta-Language for Analysis

The TAD Framework provides a meta-theoretical language to enable social scientists to
discuss a specific theory or model or to compare different theories or models.*** The
meta-language of the IAD Framework basically comprises of agents with diverse
preferences, due to differences in their nature and nurture, actively engaging each other
in processes within the structure of the action situation arena to produce interactions and
consequent outcomes, which feedback into the action situation arena. The structure of
the action situation, interactions and outcomes are nested in a broader structure of
exogenous variables, which includes biophysical conditions, attributes of the
community and rules-in-use. The broader structure affects the action situation arena and

is in turn affected by the action situation arena.

1.2.3.3.3. Use of IAD Framework for Analysis of CPR

The IAD Framework is not a theory but a framework of structures, agents and processes

to identify potential relevant variables for building and testing theories. The workshop

uses this IAD framework to address three broad questions in the analysis of CPRs.*°

7 Elinor Ostrom (2011) Background on the Institutional Analysis and Development Framework,
Policy Studies Journal, Volume 39, Number 1, pp. 7-27.

8 1d., pp. 14-17.

¥ Elinor Ostrom (2009) supra note 51, p. 414.
% Elinor Ostrom (2007) Sustainable Social-Ecological Systems: An Impossibility? Presented at the

2007 Annual Meetings of the American Association for the Advancement of Science, “Science and
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The first type of questions is to ascertain the patterns of interactions and outcomes, e.g.
overuse, conflict, collapse, or stability, that are likely to result “when a particular set of
rules [rules in use] governs the use of a particular resource system [biophysical
conditions] in a particular socio-economic and political environment [attributes of
community]?” More specifically, what are the rules that will generate sustainable
outcomes for specific types of CPR in specific socioeconomic environments? Within
this broad question, a wide variety of different rules have emerged as relevant factors in
generating sustainable outcomes. Hence, the focus of further analysis is to identify the

specific rules associated with success within these different CPRs.

The second type of questions is how likely it is, in a specific CPR, that the community
of users will be able to design their own systems? Is it likely that such a community will
be able to develop endogenous governance arrangements in the absence of externally
imposed rules or financing for instance? Hence, should such a community accept
institutional arrangements imposed from the outside? Or, are effective rules of use
likely to evolve from within the community itself? It will obviously depend on the

autonomy of the users and the history and evolution of rules within the specific CPR.

The third type of questions has to do with how robust is a particular configuration of
rules, especially in a rapidly changing environment? In other words, what kinds of
disturbances do we need to worry about in a specific CPR setting? In some settings,
there are forest and water systems that have experienced tremendous stability for 200
years. But in the face of dramatic external changes, some of these systems are no longer
resilient. Hence, within this broad question, there is the question as to how likely are
such significant external or internal changes expected to occur? Knowing the likely

impacts of such changes is essential to promote the sustainability of these CPRs.

1.2.3.3.4. Identification of Design Principles

A brief updated list of the design principles developed by Cox, Arnold, and Villamayor-

251

Tomas,” who had carried out meta-analysis of over 100 studies by researchers that had

used these design principles in their studies as explanation for the success or failure of

Technology for Sustainable Well-Being,” 15—19 February, San Francisco, CA, USA, p. 8.
! Michael Cox, Gren Arnold and Sergio Villamayor Tomas (2010) A review of design principles for
community-based natural resource management, Ecology and Society, Volume 15, Issue 4, Article 38.

Accessed on 11 August 2019 at: http://www.ecologyandsociety.org/voll5/iss4/art38/
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the CPR systems, is as follows:

1A.  User Boundaries: Clear boundaries between legitimate users and nonusers are
established and locally understood by the users.

IB.  Resource Boundaries: Clear boundaries are established to separate a specific
common pool resource from the larger social-ecological system.

2A.  Congruence with Local Conditions: Both appropriation and provision rules are
congruent with the local social and environmental conditions.

2B.  Appropriation and Provision: Appropriation rules are congruent with
provision rules such that the distribution of costs is proportional to the
distribution of benefits.

3. Collective Choice Arrangements: Most users affected by the governance
system of a resource are authorized to participate in making and modifying its
rules.

4A. Mutual Monitoring by Users: Users mutually monitor appropriation and
provision levels.

4B.  Monitoring the Resource: Users also monitor the condition of the resource.

5. Graduated Sanctions: Sanctions for rule violations start with very low
penalties but penalties become increasingly stronger with repeated violations.

6. Conflict-Resolution Mechanisms: Rapid and low-cost local means are
provided for resolving conflicts among users or users with officials.

7. Minimal Recognition of Rights: Rights of the users to make their own rules for
the specific resource are recognized by the relevant government authorities.

8. Nested Enterprises: When a common pool resource is closely connected to a
larger social-ecological system, the governance activities at the multiple levels

are nested.

1.2.3.3.5. Game-Theoretical Modeling Experiments

The SES group then developed a game-theoretical model of a generic CPR situation in
order to ascertain the theoretical outcomes of the set of variables that were observed to
be significant in that generic CPR situation from the above-mentioned meta-analysis of
field studies. First, the findings show that the predictions of the non-cooperative
Prisoner Dilemma game are roughly supported only when the players in a game-
theoretical model study do not know the reputation of the other players involved in the
same model study and cannot communicate with them. Second, on the other hand, when

the players of the game-theoretical model study are allowed to communicate face-to-
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face, they frequently agree on joint strategies and keep to their agreements, which
substantially increasing their net returns in the outcomes. Third, further communication
by the players involved in deciding and designing a mutually agreed sanctioning system

enables the players to achieve outcomes even closer to the optimal returns.**

Although social scientists have questioned the value of such laboratory experiments for
testing predictions of major theories in the social sciences, these experiments do use of
experimental design to limit study to a practical number of the most important variables,
and deploy modeling studies to ascertain how changes in the design of institutional
arrangements can affect human interaction outcomes,” similar to the way climate
scientists utilize climate modeling studies with different representative scenarios to

ascertain the likely future outcomes of climate change respectively.

With reference to the second question, it is clear from the outcomes of these laboratory
experiments with game-theoretical models that the community of users in a particular
CPR is able to develop their own endogenous governance system in the absence of
externally imposed rules when users are able to communicate effectively in setting up

their own rules of use and set up a mutually agreed sanctioning system.>*

First, the general findings of these laboratory experiments “represent a strong rejection
of the predictions derived from a complete model of rationality.”*>> They essentially
show that individuals in CPR are able to obtain results that are substantially “better than
rational”. *>° Second, simple cheap talk provides the individuals in CPRs with
opportunities “to make conditional promises to one another and potentially to build trust
that others will reciprocate.”*’ Third, the individuals in the CPRs have the capacity to
solve the second-order dilemmas of free riding by designing and implementing “clear
mechanisms for monitoring rule conformance and graduated sanctions for enforcing

compliance” that change the structure of the first-order dilemma.>®

32 Elinor Ostrom (2009) supra note 51, pp. 423-425.
33 Armin Falk and James J. Heckman (2009) Lab Experiments are a Major Source of Knowledge in
the Social Sciences, Discussion Paper No. 4540 (October 2009), The Institute for the Study of Labor
(IZA), Bonn, Grmany, p. 2.

% Elinor Ostrom (2000) Collective Action and the Evolution of Social Norms, The Journal of
Economic Perspectives, Volume 14, Number 3, pp. 137-158.

233 Elinor Ostrom (1998) supra note 55, p. 6.
Leda Cosmides and John Tooby (1994) Better than Rational Evolutionary Psychology and the
Invisible Hand, American Economic Review, Volume 84 (May 1994), pp. 327-332.

7 Elinor Ostrom (1998) supra note 55, p. 6.

28 1d., p. 8.
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1.2.3.3.6. Studying Common Pool Resource Problems in the Fields

After having conducted extensive meta-analyses of existing case studies to identify the
design principles and having carried out laboratory experiments with game-theoretical
models to verify the design principles in theory, the SES Workshop group then
undertook field studies where they could draw on the IAD framework to ask the third
question in order to elicit consistent information about the practical effectiveness of the

design principles in various CPR sites.

In a large-scale field study of irrigation systems in Nepal, Lam had developed three
performance measures that could be applied to all irrigation systems examined: (1) the
physical condition of irrigation systems, (2) the quantity of water available to farmers at
the tail end of a system at different seasons of the year, and (3) the agricultural
productivity of the systems. By controlling for environmental differences among
systems, Lam found that irrigation systems managed by farmers themselves performed
significantly better on all the three measures. In the farmer-managed irrigation systems,
the farmers communicated formally at annual meetings and informally on a regular
face-to-face basis; they developed their own mutual agreements, established monitoring
systems, and sanctioned those who do not conform to the rules. Consequently, these
farmer-managed irrigation systems kept their systems in better repair, distributed water
more equitably, and grew more rice than the government-managed systems. Although
the farmer-managed systems did vary in their performances, few, however, performed

as poorly as the government-managed systems.*’

A long-term collaborative research network on the forests of the world, known as the
International Forestry Resources and Institutions (IFRI) research program, was
established with centers now located in Bolivia, Colombia, Guatemala, India, Kenya,
Mexico, Nepal, Tanzania, Thailand, Uganda, and the United States, with new centers

%1t is a unique program as it is the only inter-

being added in Ethiopia and China.
disciplinary long-term monitoring and research program for studying forests in multiple

countries, which are owned by governments, private organizations, and communities.

Various studies conducted under the IFRI research program have found that a major

variable affecting forest conditions is the investment by local users in monitoring. There

*%Lam Wai Fung (1998) Governing Irrigation Systems in Nepal: Institutions, Infrastructure, and

Collective Action, ICS Press, Oakland, CA, USA.
260 Amy Poteete and Elinor Ostrom (2004) In Pursuit of Comparable Concepts and Data about
Collective Action, Agricultural Systems, Volume 82, Issue 3, pp. 215-232.
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was a strong correlation between a forester’s assessment of forest density and the level
of monitoring, especially when local communities also had high levels of rule-making
autonomy. In addition, when local users were given harvesting rights, they were more
likely to monitor illegal uses themselves. Detailed field studies of monitoring and
enforcement on the ground showed the difficulties in achieving high levels of forest
regrowth without the active involvement of local forest users. The legal designation of a
forest as a protected area is not by itself related to forest density. In fact, when
government authorities adopted top-down decentralization policies without consulting
local officials and users, stable forests became vulnerable to deforestation. In general,
these field studies show that it is not the type of forest governance — government,
private or community — that is crucial in determining the condition of the forest; rather,
it is how a particular governance arrangement fits the local ecological and social
conditions, how the specific rules of use are developed and adapted over time, and

whether the users themselves consider the system to be legitimate and equitable.*'

1.2.3.4. Process Approach to the Commons Problem

The essence of the process approach is the bottom-up decisions by the community of
users in the specific CPR in the form of institutional arrangements to establish rules of
use in the commons to differentiate between the authorized users and the nonusers; with
rules of appropriation and provision congruent to local social and environmental
conditions, where there is fair distribution of costs proportional to the distribution of
benefits; and rules of participation for the authorized users in making and modifying the
rules; and rules for monitoring both the users and the commons; and with the provision
of graduated sanctions for rule violations by the users, and of rapid, low-cost conflict

resolution mechanisms for resolving disputes among users.

1.2.3.4.1. Process Approach between Market and State

The process approach is in-between the end poles of ‘market’ and ‘state’. The process
approach neither relies on the impersonal invisible hand of the free market exchange
mechanisms nor on the impersonal rules established by the legislature of the state. The
rules of use established by the community in the CPR are flexible and not fixed, and
adapted to the local social and environmental conditions; the authorized users are

personally involved in the establishment of the rules of use to ensure the rules are fair

*%1 Elinor Ostrom (2012b) Why do we need to protection institutional diversity? Keynote Lecture,

European Political Science, Voume 11, pp. 137-139.
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and in the monitoring of users and the commons; the sanctions starting very low and
becoming stronger with repeated violations and the provision of rapid and low-cost

conflict resolution mechanisms are user-centric and, hence, more personalized.

The process approach to manage CPRs is a viable alternative solution to avoiding the
tragedy of the commons. However, it is only a complementary, rather than a basic,
solution to the political economy. Solutions to overcome the tragedy of the commons
will still mainly rely on the ‘market’ for private goods and the ‘state’ for public goods.
However, in many cases, at the smaller-scale community level, the process approach
with the substantive involvement of the authorized users of a specific CPR to establish

rules of use for the joint management of the CPR may bring additional benefits.

1.2.3.4.2. From the Perspective of Climate Change Governance

From the perspective of climate change governance, this thesis has proposed, based on
the process approach, an urgent but transactional shift from a ‘monocentric’ to a
‘polycentric’ approach®®, in which different groups of actors from the transnational
down to the individual level making decisions about the appropriate rules-in-use in

context and implement them at multiple levels to curb greenhouse gas emissions.

1.2.4. Integrated Systemic Process-Oriented (ISPO) Approach

I have developed the integrated systemic process-oriented (ISPO) approach as the
general analytical framework to understand systemic climate change from “a structured
and dynamic view of larger wholes”.**® The focus of such a holistic approach is not
only the product at the source or at the end-point but the structured and dynamic process

of interactions among the diverse elements of the larger whole.

1.2.4.1. ISPO General Analytical Framework

In developing such a general analytical framework for the analysis of the evolution of
climate change governance, I have adopted, merged and modified the following three

process-oriented approaches, namely:

(1) Integrated socio-ecological system (SES) approach of Elinor Ostrom,

*62 Elinor Ostrom (2010) supra note 37.

283 Robert W. Cox (1981) supra note 28, p. 126.
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(2) Policy-oriented process approach of the New Haven School of social
jurisprudence to international law and politics developed by McDougal and
Lasswell, and

3) Process approach to global governance of the Commission of Global

Governance.

1.2.4.1.1. Characteristics of the ISPO General Analytical Framework

The schematic diagram of the ISPO general analytical framework for analysing the

evolution of international climate change governance is as shown in Figure 5:
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Figure 4: The ISPO General Analytical Framework for the Analysis of the Evolution of

International Climate Change Governance (Figure I repeat)

The first box of the ISPO general analytical framework comprises of the three building
blocks of broad exogenous variables, namely the biophysical climate ecosystem, the
SEP system (which includes the science, technology, economics, international politics
and moral philosophy of the international community), and the rules-in-use, which

includes international law and the design principles (critical success factors).
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At the core of the ISPO framework is still the same second box, known as the “action

situation arena” [structure], comprises of three inter-related building blocks of internal
variables, namely, action situations, interactions and outcomes. This second box, in
which the relevant actors find themselves in an action situation with interactions and
outcomes of solving a particular social dilemma, is still affected by the first box of
different exogenous variables [nested structure] and in turn affects the first box of

. . 264
different exogenous variables.*®

When using the ISPO general analytical framework for analysis of international climate
change governance [CPR] the agents are the nation-States and international institutions
set up by the nation-States [agent] and the action situation arena is the series of UN
conferences [structure], called for by the United Nations General Assembly [scientific-
technological-social-economic-political-moral attributes of the international community]
to establish multilateral environmental agreements [rules-in-use] for abating the adverse
effects of changes in the Earth’s climate system [biophysical conditions]. The domestic
politics of the nation-States [agent preference] have a significant influence on the
position of the nation-States in the UN parliamentary negotiation process [process]
while the history [evolution] and context [scientific-technological-social-economic-
political-moral attributes of the international community] affect significantly the

interactions and outcomes of the multilateral diplomatic negotiations and vice-versa.

The third box of the ISPO framework comprises of a specific set of evaluative criteria,
which will be based on achieving the end-point or social goals, namely the stabilization
of “greenhouse gas concentrations in the atmosphere at a level that would prevent

dangerous anthropogenic interference with the climate system”>®

and balancing
economic, environmental and social needs of contemporary society in order to ensure
sustainable development for current and future generations.?*® These are not aspirational
goals. Climate change is an existential threat. It will affect everything else. Hence, these
social goals are vital goals for the whole of humankind if we do not want our children to

witness the collapse of human civilization, as we know it today.

The ISPO general analytical framework was used for the analysis of the evolution of
international climate change governance (Chapter 3.3). It was also used, with minor

changes to the exogenous variables and the evaluative criteria due to slight differences

2%% Elinor Ostrom (2011) supra note 247.

United Nations (1992a) supra note 16, Article 2.
2 UNEP (1992a) supra note 75.
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in social goals, to the evolution of ocean global commons governance (Chapter 3.1) as
well as the evolution of the broader SES of international environmental governance,
specifically those of the atmosphere global commons (Chpater 3.2). Meanwhile, the
same framework was used for framing the questions in the comparative analysis of the
atmosphere global commons regimes (Section 4.1) and on the longitudinal analysis of
the MEAs of the climate change regime (Chapter 4.2).

1.2.4.1.2. Differences from the Foundational Process-Oriented Approaches

The integrated SES approach does not have specific teological purposes while the New
Haven School has the specified teological intent of continuous development towards an
optimum world public order of human dignity in the universe of human aspirations,
which find expression in the shared values of power, wealth, enlightenment, respect,

wellbeing, skill, rectitude, and affection (social goals)®®’

and the process approach
recommended by the Commission on Global Governance has the specified teological
intent of continuous development towards an ideal state of global governance, which
comprised of sixteen endpoints (social goals).’®® Although there might be slight
differences in the specified end-point or social goals, both the New Haven School and
the Commission on Global Governance did emphasize the process of continuous

improvement towards the ideal end-points or social goals.

The ISPO framework is still a problem solving approach and not a critical approach. It
still takes the world with its prevailing order of social and power relationships, together
with the institutions into which they are organized. However, unlike most problem
solving approaches, the ISPO approach is process-oriented. Hence, it is not an
ahistorical and static analytical framework but a historical and contextual (evolutionary)

and a dynamic analytical framework for gaining knowledge and taking action.
1.2.4.2. A More General Theory of the Nature of Archetypal Man

The current social science theories based on the rational choice theory of man as self-
interested, short-term maximizer and its concomitant thin models of the completely
rational individual has been highly successful in predicting marginal behavior in which

selective pressures in the process screen out individuals who do not maximize profits in

" Myres S. McDougal (1956) Law as a Process of Decision: A Policy-Oriented Approach to Legal
Study, Faculty Scholarship Series, Paper 2464, Yale Law School, New Haven, CT, USA, p. 56. Accessed
on 11 August 2019 at: http://digitalcommons.law.yale.edu/fss_papers/2464

28 Commission on Global Governance (1995) supra note 79, pp. 4-5.
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a competitive market or the probability of electoral success in party competition. These
assumptions about completely rational individuals in society, however, mask the
potentially productive collective efforts of individuals and groups to organize and solve
social dilemmas, e.g. over-exploitation of common-pool resources. The classic view is
that these individuals, as depicted in a Prisoner’s Dilemma game, are trapped always in
an action situation arena without the capabilities to change the exogenous variables and

avoid the tragedy of the commons.**’

Yet, thin models of completely rational individuals have been shown to be unsuccessful
in explaining or predicting human behavior even in one-shot or finitely repeated game-
theoretical models of social dilemmas. While, in infinitely repeated game-theoretical
models of social dilemmas, these models have predicted a diverse range of equilibria
ranging from the best to the worst of outcomes but without any hypothesized process as
to how the completely rational individuals might achieve more productive outcomes.*”’
Experimental evidences show that the individuals “are not involved in or capable of

99271

backward induction.””"" The evidences also point out that the individuals do not learn

272 Meanwhile, field studies have shown

Nash equilibrium strategies in social dilemmas.
that individuals can engage in collective action to manage common-pool resources
without an external authority to offer inducements or impose sanctions. Whether the
individuals have the capacities to transform the exogenous variables affecting their

action situation may vary from one situation to the next.>”

Hence, the above-mentioned thin models of complete rationality should be viewed as
the limiting case of the more general theory of bounded or incomplete rationality. In
other words, the rational choice theory of the nature of the archetypal man as a
completely rational, self-interested, short-term maximizer is at one extreme of the more
general theory of the archetypal man with bounded rationality.*’* Hence, consistent with
all models of rational choice theory is a general theory of the nature of the archetypal
man as a complex, fallible learner, who seeks to do as well as he can given the
constraints that he faces and who is able to learn heuristics, norms, rules and how to

design rules to improve outcomes. The main assumptions about such a boundedly

2% Elinor Ostrom (2009) supra note 51, p. 416.
27 Elinor Ostrom (1998) supra note 55, p. 2.
" Ammon Rapoport (1997) Order of Play in Strategically Equivalent Games in Extensive Forms,
International Journal of Game Theory, Volume 26, Number 1, pp. 113-136.

2”2 Elinor Ostrom, Roy Gardner and James Walker (1994) Rules, Games, and Common-Pool
Resources, University of Michigan Press, Ann Arbor, M1, USA.

" Elinor Ostrom (1998) supra note 55, p. 8.

" Elinor Ostrom (2009) supra note 51, p. 429-431.
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ratonal individual is that he has (1) the capacity to increase learning and understanding
of information in repeated situations when reliable feedback is available (2) the ability
to use heuristics in making daily decisions, and (3) preferences that not only benefits his

own self but also preferences for moral norms and rules that benefit others.?”

This more general bounded rationality theory of the nature of archetypal man is utilized
in this thesis as it correlates well with the assumptions of the nature of archetypal man
as expressed by both the New Haven School of social jurisprudence and the process
approach of the Commission on Global Governance, in which the archetypal man has
preferences for moral norms and rules that benefit his own self and others and therefore
understand teological intent, and is capable of learning to use heuristics to make daily

decisions for continuous improvement towards the ideal end-points or social goals.

1.3. GOVERNANCE OF THE GLOBAL COMMONS

From the 17" century onwards the constitutive political and legal principle of the
modern international system has been national sovereignty over territory, coastal waters,
and more recently, airspace. The global commons were essentially the areas beyond
nation-State jurisdiction because they were impossible to reach (Antarctica and deep
seabed) or they were beyond scientific understanding (radio frequency spectrum and the
atmosphere commons). The oldest of these global commons is the ocean, or, more

correctly, the high seas, which lies outside the territorial sea limits.

All these global commons were however dramatically affected by the quantum leap in
science and technological knowledge from the mid-19"™ century, which propelled the
Industrial Revolution. Both the Antarctica and the deep seabed were reached physically.
The gaps in the understanding of the radio frequency spectrum and its usefulness for
communications and of the atmosphere commons and its importance to climate change
were quickly closed by the same scientific and technological advancement. However,
with increase in the human population and the quality of human life, these global
commons though non-excludable were becoming rivalrous with each passing day
(common pool resources). The governance of these global commons in order to avoid
the tragedy of the commons became a central issue for the international community of

independent sovereign nation-States in the mid-20™ century.

3 1d., p. 430.
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In the absence of a world government, there is a prima facie case for some sort of
international or global governance to address the global commons or GPG, e.g. ocean,
atmosphere and the Antarctica. In the case of the Antarctica, any attempt at exclusion by
privatization would generate irresolvable political conflicts. Hence, instead of acceding
to the territorial claims, the international community of nation-States made
arrangements to govern the activities on Antarctica and parts of the surrounding
Southern Ocean under the Antarctic Treaty System.”’® The 1959 Antarctic Treaty itself,
however, categorically states that contracting to the treaty is not a renunciation of any
previous territorial claim, does not affect the basis of claims made as a result of
activities of the signatory nation-State within Antarctica, and does not affect the rights
of a nation-State under customary international law to recognize (or refuse to recognize)
any other territorial claim.”’” Hence, it is essentially a temporary stopgap solution to the
Antarctica global commons and further diplomatic negotiations will be needed upon
expiry of the treaty. In the case of the ocean and atmosphere global commons, the
international community has developed specific international regimes for its regulation,

as analyzed in Chapter 3 with the ISPO framework.

1.3.1. The Process Concept of Governance

The most basic characteristic of the term ‘governance’ is that it is not synonymous with
a world government. The concept of governance has been widely applied to both the
domestic and international political systems and the extensive connections between
them. Formal government authority cannot account for all the ways in which human
activity is regulated and coordinated in the world. Hence, governance is considered as a
more encompassing process than the formal governmental processes and would include
the informal non-governmental processes as well. Hence, the widely accepted notion of

governance is as stated in the report of the Commission on Global Governance:

“Governance is the sum of the many ways individuals and institutions, public and
private, manage their common affairs. It is a continuing process through which
conflicting or diverse interests may be accommodated and co-operative action may be

taken. If includes formal institutions and regimes empowered to enforce compliance, as

*7® SCAR (2017) The Antarctic Treaty System, Scientific Committee on Antarctic Research (SCAR),
Committee of International Science Council, Cambridge, UK. Accessed on 11 August 2019 at:
https://www.scar.org/policy/antarctic-treaty-system/

77 ATS (2013) Antarctic Treaty, 1 December 1959, Article IV.1, Antarctic Treaty Secretariat, Buenos
Aires, Argentina. Accessed on 11 August 2019 at: https://www.ats.ag/e/ats.htm
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well as informal arrangements that people and institutions either have agreed to or
perceive to be in their interests.””’® The Commission also emphasized that “any
adequate system of governance must have the capacity to control and deploy the
resources necessary to realize its fundamental objectives. It must encompass actors who
have the power to achieve results, must incorporate necessary controls and safeguards,
and must avoid overreaching.””” In essence, ‘governance’ is the ‘process’ approach

while ‘government’ is the ‘product or rule’ approach.
1.3.1.1. International Governance

It is true that the Commission highlighted the same notion in that although global
governance has been viewed primarily as intergovernmental relationships in the past, “it
must now be understood as also involving non-governmental organizations (NGOs),
citizens’ movements, multinational corporations, and the global capital market.
Interacting with these are global mass media of dramatically enlarged influence.”** The
Commission in recognizing the systemic nature of many global issues also emphasized
that the actors involved in any area of global governance “must promote systemic

99281

approaches in dealing with them.””" However, the Commission also acknowledged that

the development of global governance is a “part of the evolution of human efforts to

282 Therefore,

organize life on the planet, and the process will always be going on.
global governance of climate change is an ideal state of affairs and humankind today
despite the vigorous efforts of the international community of nation-States for the past

60 years is still far from attaining the ideal state of global governance.

It had instead focused mainly on the use of the multilateral diplomatic process to
establish multilateral environmental agreements to mitigate climate change and is far
from promoting systemic approaches in dealing with climate change. Hence Section 2.3
is still more appropriately entitled, “International Climate Change Governance”. The
major actors in the evolution of climate change governance thus far have been the
nation-States and, to lesser extent, the international organizations and institutional
arrangements set-up by the nation-States, and the major activity had been the
negotiation and adoption of multilateral international agreements as the core legal

instruments of international governance to solve the climate change problem.

™8 Commission on Global Governance (1995) supra note 79, p. 2.
1d., p. 4.
014, p. 3.
#1d., p. 4.

214, p. xvi.
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The thesis, however, moved on by taking a normative approach to advocate curbing
GHG emissions at the national governance level through carbon tax legislation in
Chapter 4 and to propose as the long-term solution to the climate change problem the
establishment of a world legal authority for the atmosphere global commons with

supreme legislative powers at the global governance level in Chapter 5.
1.3.1.2. A Global Civic Ethic

The Commission on Global Governance in its report, “Our Global Neighbourhood”, did
not specifically address the nature of archetypal man. The report did, however, talk
about the high importance of “the broad acceptance of a global civic ethic to guide
action within the global neighbourhood [planet Earth], and courageous leadership
infused with that ethic at all levels of society.”” The core values of such a global civic
ethic included “respect for life, liberty, justice and equity, mutual respect, caring and

284 . . .
2% The Commission on Global Governance in stating these core values must

integrity.
assume that the nature of the archetypal man is one with the moral capacity to make
ethical choices for the long term and capabilities to change exogenous variables of

social dilemmas and avoid the tragedy of the commons.**

1.3.2. International Law Approach to Global Commons Governance

International law has been used as one of the means, although not the only means, at our
disposal for the regulation of human activities pertaining to the global commons.**® It
provides the framework for the development of legal binding rules for international
cooperation and the resolution of differences among the nation-States in the
international community.”®” However, the international legal system lacks a legislature,
an executive body and a system of courts with powers comparable to those of the

national legal system.”*® Hence, international law fulfils its role in international climate

1d., p. 46.
4 1d., p. 49.
% See Section 1.2.4.2.
% patricia Birnie, Alan Boyle and Catherine Redgwell (2009) International Law and the Environment,
3" Edition, Oxford Univeristy Press, Oxford, UK, p. 1.

7 philippe Sands (2003) Principles of International Environmental Law, 2" Edition, Cambridge
University Press, Cambridge, p. 12.

% Malcolm N. Shaw (2008) International Law, 6" Edition, Cambridge University Press, Cambridge,

UK, p. 3.
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change governance via institutional arrangements that replicate the legislative,

administrative and adjudicative functions of the national legal system.**

Since there is no international legislature and no established ‘code of international law’,
the legal norms for governance of the international community are created largely on a
decentralized basis by the decisions and actions of the 192 nation-States, which make
up the international community.**" It essentially reflects the doctrine of consensus as the
majority in the international community is influential in the creation of the new norms
of international law and there is acceptance by the other nation-States of these new
norms. In a broad sense, nation-States accept or consent to the general system of

international law although they may from time to time object to specific rules.”!

1.3.2.1. The Sources of International Law (Product or Rule Approach)

The classical approach, which is the product or rule approach, to international law is to
rely on the sources of international law. Article 38 (1) of the Statue of the International
Court of Justice (ICJ), which is one of the principal organs of the United Nations,**
identifies the four main sources of international law. The Statue was drafted originally
for the Permanent Court of International Justice (PCIJ) in 1920, which served as the
principal adjudicative organ of the League of Nations.””> The PICJ was the predecessor
of the ICJ. Although the Statue of the ICJ is only applicable to the Court itself, this list
of the four main sources of international law listed in the Article 38 (1) are still widely

accepted as creating legally binding rules on the nation-States:**

(a) International conventions, whether general or particular, establishing rules
expressly recognized by the contesting states;
(b) International custom, as evidence of a general practice accepted as law;

(c) General principles of law recognized by civilized nations;

% philippe Sands (2003) supra note 287, p. 12.

% Christopher Greenwood (2008) Sources of International Law: An Introduction, United Nations
Audiovisual  Library of International Law. Accessed on 18 August 2019 at:
http://legal.un.org/avl/pdf/ls/greenwood_outline.pdf

! Malcolm N. Shaw (2008) supra note 288, pp. 10-11.

P21CJ (2019) supra note 151, Article 38(1).
293

The International Court of Justice (ICJ), which has its seat in The Hague, is the principal judicial

organ of the United Nations. Accesssed on 11 August 2019 at: https:/www.icj-cij.org/
294

Ian Brownlie (2003) Principles of Public International Law, 6" Edition, Oxford Unversity Press,
Oxford, UK, p. 5.

85



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

(d) Subject to the provisions of Article 59, judicial decisions and the teachings of
the most highly qualified publicists of the various nations, as subsidiary means

for the determination of rules of law.

1.3.2.1.1. Customary International Law

Customary international law, as stated in Article 38 (1)(b), is derived from the practice
of nation-States. It is the oldest but an unwritten source of international law. Customary
international law generates rules binding on all nation-States. One of the purposes for
the modern doctrine of sources in international law is tell the international law lawyers
and law students where he or she can find the law in an objective manner — first, the
concreteness of the law and not to accept any norms as simply given, either by virtue of
state sovereignty or some anterior normative code, and second, the normativity of the
law by detaching it from the momentary views and interpretations which nation-States
might hold of its content.””> A rule of customary international law, e.g., requiring States
to grant immunity to a visiting Head of State, is said to be both concrete and normative.
First, it is a widespread and consistent State practice, which means that the States must
already have such a practice of according immunity to a visiting Head of State
(concrete). Second, there must be ‘opinio juris’, usually translated as ‘a belief in legal
obligation’, which means that the States must accord immunity because they believe
they have a legal duty to do so (normative). “Not only must the acts concerned be a
settled practice, but they must also be such, or be carried out in such a way, as to be
evidence of a belief that this practice is rendered obligatory by the existence of a rule
requiring it ... The States concerned must feel that they are conforming to what

amounts to a legal obligation.”*”

A new rule of customary international law cannot be created unless both these elements

2
Tand a

are present. Practice alone is not enough, e.g. the Case of the SS Lotus (1927),
new rule cannot be created by opinio juris without actual practice, e.g. the Advisory
Opinion on Nuclear Weapons (1996).%® Hence, there are only a few customary
international rules because of the twin requirements of concreteness and normativity. It
also means that these rules require time to evolve. Meanwhile, the intensification of

inter-State relationships and the growth in the number of nation-States in the

5 Martti Koskenniemi (2005) From Apology to Utopia: The Structure of International Legal

Argument [Reissue with a new Epilogue], Cambridge University Press, Cambridge, UK, p. 17.
% Christopher Greenwood (2008) supra note 290, p. 1.
7 PICJ (1927) Case of the SS Lotus, Series A, 10, 1927.
8 ICJ (1996) Threat or Use of Nuclear Weapons, Reports, 1996.
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international community during the 20™ century had led to the replacement of the
slower lawmaking process via custom by the much faster lawmaking process via treaty

as the primary source of international law.

1.3.2.1.2. Treaties Between Nation-States

Treaties (also called agreements, conventions, or protocols) between States, or between
States and international organizations, have become the main source of international law.
Strictly speaking, a treaty is not a source of law so much as a source of obligations
under law. A treaty is only binding on the nation-States that become parties to the treaty.
The choice of whether or not to become a party to a treaty is entirely a decision for the
nation-State to make. There is no compulsion to sign up to a treaty. Once a nation-State
becomes a party to a treaty, then as a party, it is bound to the obligations in the treaty
provisions because of a rule of customary international law — pacta sunt servanda — that
requires all States to honor their treaties. That is why treaties are more accurately

. . . . . 2
described as sources of obligations under international law.*”

Treaties Codifying Customary International Law

Many treaties are also important as authoritative statements of customary international
law. A treaty, which is freely negotiated and adopted among many nation-States, is
often regarded as writing down what were previously the unwritten rules of customary
international law. This is the case where a treaty provision is intended to codify the
existing law, e.g. Vienna Convention on the Law of Treaties.’”® Although less than half
the nation-States in the world are parties to the Vienna Convention but every court that
has to adjudicate on matters related somewhat to the Vienna Convention has treated its
main provisions as codifying customary international law and has therefore treated them
as applying to all nation-States whether they are parties to the Vienna Convention or not.
In theory, where a treaty provision codifies a rule of customary international law the
source of law is the both original practice and opinio juris and the treaty provision is
merely evidence. More importantly, when the treaty provision becomes a rule of
customary international law, the rule is binding on all nation-States. Even where a treaty
provision is not intended to be codificatory but is an innovation designed to change an

existing rule, it can become a new rule of customary international law if it is accepted in

% Christopher Greenwood (2008) supra note 290, p. 2.
3% United Nations (1969) Vienna Convention on the Law of Treaties, Vienna, 23 May 1969, Article
31 3) (c), pp- 12 -13. Accessed on 21 August 2018 at:

http://legal.un.org/ilc/texts/instruments/english/conventions/l_1_1969.pdf
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practice, e.g. the North Sea Continental Shelf cases (1969):>"'

“Although the passage of only a short period of time is not necessarily, or of itself, a bar
to the formation of a new rule of customary international law on the basis of what was
originally a purely conventional rule, an indispensable requirement would be that within
the period in question, short though it might be, State practice, including that of States
whose interests are specially affected, should have been both extensive and virtually
uniform in the sense of the provision invoked; - and should moreover have occurred in
such a way as to show a general recognition that a rule of law or legal obligation is

involved.”

In reality the fact that a large number of nation-States agree upon a treaty provision is
itself an important piece of State practice. If those and other nation-States subsequently
apply the treaty provision — especially where they are not parties to the treaty — then it
can quickly become part of customary international law. Hence, although all treaties are

contractual between their parties, some have an effect on general international law.

The flip side of writing down a rule that was previously unwritten is that it changes the
rules of interpretation. For it is the written rule to which everyone will look at. The
debates about the extent of the rule will then largely revolve around the interpretation of

the written text rather than an analysis of the underlying practice.’*
Creation of International Organizations by Treaties

A significant milestone in the development of international law by treaty via the
multilateral diplomatic process was the creation of the League of Nations in 1919 by the
Treaty of Versailles®” after the First World War. Although this international

organization failed to achieve its goal of maintaining peace in the international

0V ICT (1969) North Sea Continental Shelf, Reports, 1969, p. 3.
392 Christopher Greenwood (2008) supra note 290, p. 3.

393 After the First World Wat, US President Woodrow, who was one of the most ardent advocates of
the League of Nations, chaired the Peace Conference in Paris in 1918. He was made Chairman of the
Committee, which was established to formulate the rules and regulations for an international organization
whose purpose was to preserve world peace through open diplomacy and global consensus. On 29 April
1919, the final version of the Covenant of the League of Nations was adopted, and it became Part I of the
Treaty of Versailles. The League of Nations was officially inaugurated on 10 January 1920 after the
Peace Treaty of Versailles came into effect. Extracted from UNOG Library, Registry, Records and
Archives Unit (online). Accesssed on 11 August 2019 at:
https://www.unog.ch/80256EDD006B8954/(httpAssets)/36 BC4F83BDIE4443C1257AF3004FCOAE/%2

4file/Historical overview_of the League of Nations.pdf
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community for the Second World War broke out soon after in 1939, it was the
forerunner of the United Nations, which was established by the Charter of the United
Nations on 26 June 1945 at the San Francisco Conference.’® The United Nations has at
least succeeded in preventing a Third World War from breaking out for the past 75
years. Today, the United Nations System, which consists of the United Nations and the
six principal organs of the United Nations, the specialized agencies, and affiliated
international organizations, provide the bulk of the legislative, administrative and

adjudicative functions for the international legal system.

With the establishment of the United Nations System, the treaty making process for
governing the global commons was further accelerated. The international organizations
under the United Nations System as legal persons were able to initiate the multilateral

diplomatic process of negotiating and adopting a treaty in an international forum.
Multilateral Environmental Agreements as Treaties

Against this background of treaty between nation-States as a source of international law
and the use of the multilateral diplomatic process to negotiate and adoption a
framework/protocol international agreement provided a quick process for the nation-
States to cooperate in addressing global environmental problems generally, and the
climate change problem specifically. The overall intent of using international law for
the governance of the global commons may be described as the maintenance of peace
among nation-States by deliberately avoiding the tragedy of the global commons, which
is apt in the case of climate change, for it has been considered as the most important

existential threat to humankind next to that of nuclear war.

Agreements negotiated and adopted via the multilateral diplomatic process in inter-
governmental negotiation fora, which are legally binding between the multiple nation-
States for the purpose of regulating specific environmental issue areas respectively, are
termed as multilateral environmental agreements (MEAs). MEAs fall under the source
category of “general or particular international conventions”.**” The provisions in the

Vienna Convention on the Law of Treaties (VCLT), which codifies in most parts

3% The United Nations is an international organization founded in 1945, after the Second World War,

by 51 countries. As an international organization and with the powers vested in its founding Charter, the
United Nations can take action on a wide range of issues as well as provide a forum for its 193 Member
States to express their views, through the General Assembly, the Security Council, the Economic and
Social Council, and other bodies and committees. Extracted from United Nations: Seventieth Anniversary
(online). Accessed on 11 August 2019 at: https://www.un.org/un70/en/content/history/index.html

393 1CT (2019) supra note 151.
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customary international law, govern these international conventions or treaties under
international law.’”® MEAs, as written agreements, are intended to create, to varying
degrees, rights and obligations between consenting parties meeting the definition of
Article 2 (1)(a) of the VCLT, which defines a treaty as “an international agreement
concluded between states in written form and governed by international law, whether
embodied in a single instrument or in two or more related instruments and whatever its
particular designation”. ** These MEAs are the main source of international
environmental law,’*® intended ultimately to “change state behavior to mitigate harmful

environmental degradation”.*”

Common Characteristics of Multilateral Environmental Agreements

The first characteristic of MEAs is that the each agreement generally focuses on one
specific international environmental issue. This characteristic is based on the notion that

there is no ‘one-size-fits-all” approach to solving international environmental issues.’ "

The second characteristic is that there are provisions in the MEAs to establish
international institutions, including international organizations, which are “relatively
stable sets of related constitutive, regulative, and procedural norms and rules that pertain

to the international system, the actors in the system, and their activities”.*"!

From the notion of no ‘one-size-fits-all’ approach to solving problems is derived the
third characteristic of MEAs, namely that there are different regulatory approaches and

these regulatory approaches can be broadly classified into three categories.

The first category of MEAs involves comprehensive regulation of a certain problem

3% Christopher Greenwood (2008) supra note 290, pp. 2-3.

7yCLT (1969) Vienna Convention on the Law of Treaties (VCLT), Vienna, 23 May 1969, No.
18232, United Nations Treaty Series, Article 2(1)(a).

3% Catherine Redgwell (2000) Multilateral environmental treaty-making. In: Multilateral treaty-
making: the current status of challenges to and reforms needed in the international legislative process [V
Gowland-Debbas (ed.)], Nijhoff Law Specials, Martinus Nijhoff, The Hague, The Netherlands, p. 89.

% Daniel Bodansky, Jutta Brunee and Ellen Hey (2007) International environmental law: mapping
the field. In: The Oxford Handbook of Envrionmental Law [Daniel Bodansky, Jutta Brunee and Ellen
Hey (eds.)], Oxford University Press, Oxford, UK, p. 8.

g, Cumberlege (2009) Multilateral environmental regimes: from Montreal to Kyoto. A theoretical
approach to an improved climate change regime, Denver Journal of International Law and Policy,
Volume 37, p. 307.

! John S. Duffield (2007) What are International Institutions? International Studies Review, Volume

9, Issue 1 (May 2007), pp. 7-8.
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area, e.g. UNCLOS, which establishes a broad code of obligations covering the whole
spectrum of issue-areas associated with the ocean global commons. If there were new
scientific knowledge, economic or political circumstances that require making changes
to the treaty, parties to UNCLOS would have to agree either on wide-ranging

amendments or on a new treaty.312

The second category of MEAs combines substantive obligations with some provisions
to allow for dynamic adaptation of treaty obligations, e.g. International Convention for
the Regulation of Whaling,’"® which attaches to the main text of the treaty a ‘schedule’

that could be amended with simplified amendment procedures.”'*

The fourth characteristic of MEAs, especially for the most frequently used category of
MEAs, is its ability to evolve dynamically to changing circumstances, whether scientific

1.*" International issues are already difficult to

or technological, economic or politica
address via international law due to their political nature, but international
environmental issues, including climate change, are more challenging as these issues
evolve with the rapidly advancing scientific and technological knowledge about its
nature, causes and effects. These issues become even more challenging as policy-
makers are confounded by scientific uncertainties, and the interconnections between the
natural and human systems further exacerbate the problem because human activities is
now both part of the problem as well as part of the solution. Hence, it can be said that it
is a common characteristic of MEAs to have the means to evolve the treaty provisions
in order to address the relevant yet rapid changes due to new scientific or technological

changes, economic or political circumstances.

1.3.2.1.3. General Principles of Law Recognized by Civilized Nations

General principles of law recognized by civilized nations are seldom mentioned in the
judgments or opinions of the ICJ or international tribunals. They are most often
employed where the ICJ or an international tribunal wants to adopt a legal concept. For
instance, the legal personality of corporations, which is a widely accepted general

principle in national legal systems, was cited in the Barcelona Traction Company

312 Simone Schiele (2014) supra note 218, pp. 28-29.
13 International Convention for the Regulation of Whaling (1946) United Nations Treaty Series,
Volume 161, No. 2124, 2 December 1946.

¥ Thomas Gehring (2007) Treaty-making and treaty evolution. In: The Oxford Handbook of
Envrionmental Law [Daniel Bodansky, Jutta Brunee and Ellen Hey (eds.)], Oxford University Press,
Oxford, UK, p. 477.

*1% Simone Schiele (2014) supra note 218, pp. 31-32.
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case.’'® But the ICJ or international tribunals seldom adopt in its entirety a legal concept
from a particular national legal system. They usually search for a principle, which in

. . . . . 1
one form or another, is recognized in a wide range of national legal systems.'’

1.3.2.1.4. Judicial Decisions and Teachings of Most Highly Qualified Publicists

In contrast to the doctrine of binding precedence in the common law countries, there is
no equivalent doctrine in international law. In fact, Article 59 of the Statute of the ICJ
expressly states that a decision of the Court is not binding on anyone except the parties
to the case in which that decision is given and even then only in respect of that
particular case.’'® However, Article 38(1)(d) of the Statute of the ICJ refers to judicial
decisions as a subsidiary means for the determination of the rules of law. In fact, ICJ
does refer frequently to its own past decisions and most international tribunals make use
of past cases as a guide to the content of international law. Hence, judicial decisions “as

a subsidiary means” do not mean that they lack importance.’"’

Article 38(1)(d) also does not distinguish between decisions of the international and
national courts. The international court decisions are generally considered the more
authoritative evidence of international law on most topics (except those that are more
commonly handled by national courts, e.g. law on sovereign immunity). However,
judicial decisions of a State’s court are part of the practice of that State, and these

.. . . . . 20
decisions can contribute to the formation of customary international law.’

The writings or commentaries of international lawyers may be a persuasive guide to the
content of international law but these writings do not create law. There is also the
danger of both lawyers and students taking an isolated passage from a law book or a
legal article and assume without substantiating evidence that it accurately reflects the

content of international law.>*!

1.3.2.1.5. Other Sources of International Law

The list of the four main sources of international law as specified in Article 38(1) of the

31 Barcelona Traction (Second Phase), Reports, 1970, p. 3.
317 Christopher Greenwood (2008) supra note 290, pp. 3-4.
¥ ICT (2019) supra note 151, Article 59.

3% Christopher Greenwood (2008) supra note 290, p. 4.
2014, p. 4.

2 1d., p. 4.
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Statute of the ICJ is frequently criticized for being incomplete. In particular, it makes no
mention of the decisions of the United Nations System. Today, there is little doubt of
the importance of these decisions in shaping international law, although they do not fit

neatly within the list of sources specified in Article 38(1).

First, although the United Nations General Assembly (UNGA) has no power to legislate
for the international community and its resolutions are not legally binding, yet many of
these resolutions have an important effect on the international law-making process. The
positions that member-States take in the United Nations are part of their respective
practices. Hence, a resolution or a series of resolutions that commands widespread
acceptance and is regarded by the member-States as embodying a rule of international
law can have an important effect on the development of customary international law, so
long as it is not contradicted by what member-States actually do elsewhere. Some
UNGA resolutions are part of the treaty negotiation and adoption process. One example
is the inclusion of the resolution in the treaty text negotiated under the auspices of the
United Nations and recommended to its member-States by the UNGA, e.g. Convention

: 22
against Torture case.’

While it is true that it is the treaty that creates the legal
obligations and that the treaty provisions are binding only to the nation-States that
choose to become parties to the treaty, the importance of the UNGA in the process of

creating that treaty should not be underestimated.’*’

Second, the studies of international law produced by the International Law Commission
(ILC) for the UNGA, especially if adopted by the General Assembly, may also have an
important effect on customary international law, even if they are not turned into treaties,
e.g. the ILC Articles on State Responsibility adopted in 2001.%**

Third, the decisions taken by the Security Council under Chapter VII of the United
Nations Charter and framed in mandatory terms are legally binding on all States
according to Article 25 of the UN Charter.”* Moreover, under Article 103 of the
Charter the duty to carry out a decision of the Security Council prevails over obligations
under all other international agreements. However, the Security Council does not create

new laws but rather obligations in relation to specific issues and it is not a legislature.**®

221d., pp. 4-5.

33 Convention against Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment
(1984), New York, 10 December 1984, No. 24841, United Nations Treaty Series, Volume 1465, p. 85.

324 Christopher Greenwood (2008) supra note 290, p. 5.

325 United Nations (1945) Charter of the United Nations, San Francisco, CA, USA, 26 June 1945,
Article 25.

32% Christopher Greenwood (2008) supra note 290, p. 5.
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1.3.2.1.6. From the Perspective of Climate Change Governance

From the perspective of climate change governance, the major contribution to the law-
making process has been international treaties negotiated under the auspices of the

United Nations and initiated by the United Nations General Assembly via its resolutions.

These multilateral environmental agreements (MEAs) of the United Nations Framework
Convention for Climate Change (UNFCCC), **’ Kyoto Protocol, *** and Paris
Agreement,** form the legal core of the international climate change regime, which is

the current approach to climate change governance.
1.3.2.2. The New Haven School of International Law (Process Approach)

The New Haven School of sociological jurisprudence, pioneered by Myres S.
McDougal and Harold D. Lasswell of Yale University, is a process approach, which is
policy-oriented (international politics), to international law. Starting with the premise
that law, both domestic and international, is carried out by human beings to serve

. 0 - . 1
human beings™* in community processes.>

1.3.2.2.1. Teological Goals of the New Haven School Approach

The primary jurisprudential tasks of international law are the prescription and
application of policies to achieve and maintain the best possible approximation to the
social goals of the international community. Hence, the teological purpose of
international law as a system is for the continuous development towards an optimum
world public order of human dignity in the universe of human aspirations, which find
expression in the shared values of power, wealth, enlightenment, respect, wellbeing,

skill, rectitude, and affection (social goals).***

1.3.2.2.2. Decision-Making of the New Haven School Approach

327 United Nations (1992a) supra note 16.
32% United Nations (1998) supra note 17.
United Nations (2015a) supra note 18.

3% Myres S. McDougal, Harold D. Lasswell and Lung-Chu Chen (1980) Human Rights and World
Public Order: The Basic Policies of an International Law of Human Dignity, Yale University Press, New
Haven, CT, USA.

3! Myres S. McDougal (1956) supra note 267, pp. 55-56.

3214, p. 56.
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The most important general question is: How does one identify the authoritative and

controlling rules in any given community, whether local, national or international?*>®

More specifically, who in a given community prescribes what rules, with respect to
what values, for whom, and by what procedures? Taking it one level down, the pertinent
question becomes: who makes the recommendations to these authoritative prescribers,
and upon what intelligence, and by what procedures? Once, these rules are prescribed,
then the question becomes: who, and how may one invoke the application of what rules,
with respect to whom, in what arenas? It would be followed by the corollary question:
who, for the promotion of what policies, applies what prescriptions to whom, by what
procedures? The final question of the whole process would be: who appraises the

prescribed rules and abrogate them when they cease to serve the community purposes?

Other pertinent questions outside of the decision-making process itself would be:

(1) What are the factors of the environment and which are the pre-dispositions of
the decision-makers that will affect the above-mentioned decisions?

(2) What is the impact of the community culture, class, personality, skill, affiliation,
etc., upon the expectations of the decision-makers?

3) Upon what expectations of improving what value propositions of what
individuals and groups do decision-makers in what particular contexts choose

between alternatives for action?

From the light of all these above-mentioned questions, even without knowing their
answers, it should be clear that of primary concern is not the mere set of rules [rules of
use] but with the whole process of decision-making taking place [action situation arena:
interactions and outcomes] within the context of, and as a response to, a larger

. . . .. . 4
community process [broader social, economic, and political settings].*’

The easiest way for the international law research student to understand this conception
of international law and politics is to think of it as a process of decision-making within
the larger context of a international community process; the context that provide the
issues to which the decisions made are the responses, the context that conditions the

decisions made, and the context that receives the impact of the decisions made.*’

33 1d., pp. 55-56.
3% See Section 1.2.4.
33 Myres S. McDougal (1956) supra note 267, p. 56.
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1.3.2.2.3. Cultural Anthropology-Based Analytical Framework

The New Haven School defines the general conception of law as that “of the process of
decision in which authority is conjoined with effective control, in which decisions [rules
of use] are both authoritative and controlling.”** The essential aspect of this conception
is the explicit focus on patterns of both authority and control [design principles]. Hence,
international law reflects the expectations of the international community about stable
patterns of state behavior, which are created through the assertions of control by legal

authorities in the nation-States.

In general, the community process is of individual actors [users] interacting in many
particular communities, of varying degrees of comprehensiveness, from local through
regional to national and international [resource system and unit]. The individuals
interact in these communities in both organized and unorganized forms [governance
system].>>” The actors [users] in any decision process include those formally endowed
with decision competence, such as actors endowed with formal legislative, judicial,
executive and administrative functions, and all those other actors, though not endowed
with formal competence, may nevertheless play important roles in influencing decision
outcomes. In the international community, the actors are those from state agencies,
international governmental organizations, non-governmental organizations, pressure
groups, interest groups, business associations, corporations, and individuals, who act on

behalf of other actors and on their own.>*®

Besides the inventory of the relevant actors in a particular community process, of equal
importance are the perspectives of these actors. “These perspectives include their
specific patterns of identification and disidentification, their matter-of-fact expectations
of past and future, and the value demands they project.” Hence, in the highly complex
arena of international politics, the perspectives of the various actors in decision-making

often diverge greatly in critical ways.”’

Situation [action situation arena] refers generally to ‘where’ decisions are made and the
distinctive properties of that ‘where’. Conventional legal analysis generally looks

primarily at the courts, and secondarily at the executive branches and legislatures. The

3 W. Michael Reisman, Siegfried Wiessner and Andrew R. Willard (2007) supra note 80, p. 576.
37 See Section 1.2.4.

3% Myres S. McDougal (1956) supra note 267, p. 56.

3% W. Michael Reisman, Siegfried Wiessner and Andrew R. Willard (2007) supra note 80, p. 578.
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New Haven School, however, adopts a more functional approach and focuses on the
situation arena in which decisions are actually taken, which ranges from centralization
to decentralization, with varying degrees of organization and formality, extents of

specialization, and with decisions ranging from continuous to episodic.>*

The resources, which the actors draw upon, is termed as the “bases of power” [resource
unit and resource system], which incorporate both effective power and symbols of
authority. The ways in which these resources are manipulated or the strategies used by
the different actors to manage these resources are aimed at optimizing preferred
outcomes. The strategic modes or practices deployed include diplomatic (agreements),
propagandistic (mass communications), economic (exchange of goods and services),
and military (deployment of armed forces), and the different combinations of these
practices [interactions], to effect from maximum persuasion to maximum coercion in

order to achieve the desired outcomes [outcomes] of particular interactions.>*'

The New Haven School places the decision-making process in the illuminating light of
both environmental and predispositional conditioning factors [context]; it appraises
decision trends for their compatibility [evaluative criteria] with the ultimate purpose of
an optimum world public order of human dignity in the universe of human aspirations,
which find expression in the shared values of power, wealth, enlightenment, respect,
wellbeing, skill, rectitude, and affection (social goals); it also provides the conceptual
tools [framework] for inventing alternative decisions, constitutive arrangements, and
courses of action under the guiding light of such a preferred future world public order,

and it appraises the alternative future decisions and their consequences.’**

The authorities of community processes designated under “the headings of intelligence-
serving, recommending, prescribing, invoking, applying, appraising, and terminating
are more conventionally described as legislative, judicial, executive, and administrative”
functions [governance system].**> These decisions that are taken in accordance with the
expectations and processes of community authorities are distinct from other community
decisions [rules of use]. When these decisions are taken such that severe deprivations,
or threats of such deprivations, are marshalled (with control) to support demands or

choices without due regard for authoritative community prescription (without

0 W. Michael Reisman (1992) The View from the New Haven School of International Law,

Proceedings of the Annual Meeting (American Society of International Law), Volume 86 (April 1992), p.
122.

1 W. Michael Reisman, Siegfried Wiessner and Andrew R. Willard (2007) supra note 80, p. 578.

2 Myres S. McDougal (1956) supra note 267, p. 56.

*1d., p. 57.
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authority), such decisions are not law but naked power or unlawful coercion. On the
other hand, when effective power is not at the disposal of authority (without control),
and expectation of decision in accordance with community prescription lacks realism

[without context], such authority (with authority) is also not law but illusion.***

1.3.2.2.4. From the Perspective of Climate Change Governance

From the perspective of climate change governance, one of the two main contributions
from the New Haven School, together with the SES approach, is the process-oriented
analytical framework. The other contribution is of the more general theory of the nature
of the archetypal man with bounded rationality, which it shares with both the SES and
the Commission on Global Governance approaches. In addition, both the New Haven
School and the Commission on Global Governance approaches have the notion of the

continuous development towards a social goal.

Equivalent Process Approaches with Equivalent Analytical Frameworks

Both process approaches have the same equivalent elements in their analytical
frameworks [The elements from the SES analytical framework are expressed in square
brackets next to the equivalent elements of the analytical framework of the New Haven

School in the above-mentioned section. ]

First, at the core of both analytical frameworks is the ‘action situation arena’, which
refers to the social space where actors with diverse preferences or perspectives interact
in the form of diplomatic (agreements), propagandistic (mass communications),
economic (exchange of goods and services), or military (deployment of armed forces)
strategies, or different combinations of these strategies to effect from maximum

persuasion to maximum coercion in order to achieve the desired particular outcomes.

Second, the actors in both frameworks in coping with the social dilemma draw on the
“bases of power” or resource units from the resource system, which incorporate both
effective power and symbols of authority, to make decisions or rules of use that are both
authoritative and controlling. Decisions or rules of use that are both authoritative and
controlling are equivalent to the ‘design principles’ or broader institutional regularities

that have been empirically identified in CPR systems that had been able to sustain over

*1d., pp. 57-58.
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long periods but were not found in the failed CPR systems.>*

Third, in the New Haven School framework, the authorities for the seven community
processes of intelligence serving, recommending, prescribing, invoking, applying,
appraising, and terminating are more conventionally described as the legislative,
judicial, executive, and administrative functions of the community governance system.
In the SES framework, the equivalent functions are rules making, conflict resolution,

sanctions application, and monitoring and verification.

Fourth, in both frameworks, the interactions in the ‘action situation arena’ are affected
by and affect exogenous variables of the biophysical ecosystem as well as the social,

economic, and political settings.

The ISPO general analytical framework used to understand, explain and solve the
climate change problem in this thesis is a combination of the key elements of the SES

and the New Haven School analytical frameworks.
Equivalence in the Nature of the Archetypal Man

Besides the equivalence in the constitutive elements of their analytical frameworks,
both the Ostrom’s SES and McDougal and Lasswell’s New Haven School approaches,
together with the Commission on Global Governance approach, are based on a more
general theory of the nature of archetypal man with bounded rationality, who is a
complex, fallible learner, who seeks to do as well as he can given the constraints that he
faces and who is able to learn heuristics, norms, rules and how to design rules to

. 4
improve outcomes.’*

The nature of the archetypal man operating in the New Haven School framework has
the propensity for continuous development, which is equivalent to that of the SES
framework of the capacity to increase learning and understanding of information in
repeated situations when reliable feedback is available. The eight shared values of the
New Haven School framework is also equivalent to the preferences that not only
benefits his own self but also preferences for moral norms and rules that benefit others
of the SES framework. The ability of the archetypal man to use heuristics in making

daily decisions in the SES framework is not directly mentioned in the New Haven

35 See Section 1.2.3.3.
346 See Section 1.2.4.2.
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School framework. However, the ability of the archetypal man with diverse preferences
or perspectives in the New Haven School framework to interact in the form of
diplomatic, propagandistic, economic, or military strategies, or different combinations
of these strategies to effect from maximum persuasion to maximum coercion in order to
achieve the desired particular outcomes would imply that such an archetypal man would

have the ability to use heuristics.

All three approaches are predicated on the nature of the archetypal man being one with
the moral capacity to make ethical choices for the long term and capabilities to change
exogenous variables of social dilemmas and avoid the tragedy of the commons is of
utmost importance. Otherwise, the quest to find a viable solution to the climate change
problem is doomed from the onset, and humankind should do nothing except to await its
fate for the completely rational man will inevitably fall into the social trap of the
tragedy of the commons. Hardin himself called for a “fundamental extension of
morality”,?* to solve the tragedy of the commons. Hulme similarly called for
humankind to recasting its individual aspirations and collective social goals in the light
of systemic climate change,’*® and Gardner and many others have described “climate

change as fundamentally an ethical issue.”**

Social Goal of the New Haven Approach

There is the specified teological intent of continuous development towards an optimum
world public order of human dignity in the universe of human aspirations, which find
expression in the shared values of power, wealth, enlightenment, respect, wellbeing,

> in the New Haven School approach. The

skill, rectitude, and affection (social goals)
process approach recommended by the Commission on Global Governance also has the
specified teological intent of continuous development towards an ideal state of global

3! From the

governance, which comprised of sixteen endpoints or social goals.
perspective of climate change governance, the teleological intent is of great importance
for the effectiveness of current and future approaches to solving the climate change

problem will be assessed based on the ultimate objective of “stabilization of greenhouse

**7 Garrett Hardin (1968) supra note 91, p. 1243.

¥ Mike Hulme (2009) Why We Disagree About Climate Change, Cambridge University Press,
Cambridge, p. xxviii.

349 Stephen M. Gardiner (2004) Ethics and Global Climate Change, Ethics, Volume 114, Number 3
(April 2004), pp. 555-600.

3% Myres S. McDougal (1956) supra note 267, p. 56.

1 Commission on Global Governance (1995) supra note 79, pp. 4-6.
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gas concentrations in the atmosphere at a level that would prevent dangerous

anthropogenic (human induced) interference with the climate system.”***

1.3.2.3. Chicago School of Law and Economics (Problem Solving Theory)

The Chicago School of law and economics jurisprudence, which was greatly influenced
by the Chicago School of Economics with its neoliberal ideology, was not in the first

place a school of thought on international law.

However, the Chicago Law School’s emphasis on economic cost-benefit analysis of
social costs, together with neoliberalism, had a big impact on the domestic politics of
the US in the 1980s under the Reagan administration and as a consequent a large
significant influence on the evolution of international climate change governance during
the international diplomatic negotiations of the Kyoto Protocol and its aftermath,
especially in the introduction of market-based mechanisms by the US delegation into

the provisions of the Kyoto Protocol.*>

It was the first time in the history of MEAs that there was provision in an international
environmental agreement for a market mechanism as the measure for bargaining among
the developed and developing countries to find the optimal least-cost pathway to

solving a global common problem.***

The conventional approach as demonstrated by
the governance of the ocean global commons has been to rely on the exclusion of the
global commons with the ‘state’ using the provisions available in international law to

‘privatize’ part of the ocean global commons for themselves.*”

1.3.2.3.1. Coase Theorem

The cornerstone of the study of law and economics at the Chicago Law School is the

Coase Theorem, based on the article, entitled “The Problem of Social Cost”, of Ronald

332 United Nations (1992a) supra note 16, Article 2.

33 Article 2 (1) (a) of the Kyoto Protocol recommends the use of market instruments. The rationale
advanced by the proponents of the flexible mechanisms of international transfer was that as the
geographical location of climate change abatement is largely irrelevant, it is perfectly acceptable from a
cost-effectiveness perspective to carry out the mitigation project where it is the cheapest option regardless
of location. If the location happened to be in a developing country there is also the additional benefit of
fund transfer and possibly technology transfer as well.

% Philippe Sands, Jacqueline Peel, Adriana Fabra and Ruth MacKenzie (2018) Principles of
International Environmental Law, 4™ Edition, Cambridge University Press, Cambridge, p. 310.

335 Qee Section 3.1.2.
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Coase, a Nobel laureate in the Economic Sciences, in the Journal of Law and

Economics, edited and published by the Chicago Law School.**®

Ronald Coase did not intend in his article to set forth any particular theorem. It was
George Stigler who first called it a ‘theorem’, when he summarized the resolution of the
externality problem in the absence of transaction costs in a 1966 economics textbook in

357

terms of private and social cost.”" What Coase did intend was to show that the modern

economic analysis and policy considerations of the problem based on Pigou's

“Economics of Welfare”*>®

were incorrect, particularly the section of Part II, which
deals with divergences between private and social costs that come about because “one
person A, in the course of rendering some service, for which payment is made, to a
second person B, incidentally also renders services or disservices to other persons (not
producers of like services), of such a sort that payment cannot be exacted from the
benefited parties or compensation enforced on behalf of the injured parties.”> The
Pigou tradition approach in such a situation is to ask how should one restrain person A?
Coase pointed out that the real question to ask is: “should A be allowed to harm B or

0
936 In

should B be allowed to harm A? The problem is to avoid the more serious harm.
other words, the externalities involving more than a single party engaged in conflicting

activities must be treated as a reciprocal problem.

The Coase Theorem then states that under conditions of perfect competition and no
transaction costs, the private and social costs are the same. It can be applied to situations
where the activities of one business damage the property of another business. Although
“it is necessary to know whether the damaging business is liable or not for damage
caused since without the establishment of this initial delimitation of rights there can be
no market transactions to transfer and recombine them. But the ultimate result (which
maximizes the value of production) is independent of the legal position if the pricing

. . 1
system is assumed to work without cost.”°

In other words, it means that an efficient set of inputs and outputs to and from

3¢ R. H. Coase (1960) The Problem of Social Cost, Journal of Law and Economics, Volume III
(October 1960), pp. 1-44.

7 Robin I. Mordfin and Marsha Ferziger Nagorsky (2011) Chicago and Law and Economics: A
History, 11 October 2011, Chicago Law School, University of Chicago, Chicago, IL, USA. Accessed on
11 August 2019 at: https://www.law.uchicago.edu/news/chicago-and-law-and-economics-history

BALC. Pigou (1932) The Economics of Welfare, 4™ Edition, MacMillan & Co. Ltd., London, UK.

39 R. H. Coase (1960) supra note 356, p. 2.

%0 A C. Pigou (1932) supra note 358, p. 183.

1 R. H. Coase (1960) supra note 356, p. 8.
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production-optimal distribution will be selected by the two businesses regardless of
how property rights are divided as long as property rights are delimited so that market
transaction through negotiation can occur. In the negotiation process, funds may either
be offered to compensate the damaged business for the damaging business’s activities
or for the business vulnerable to damage to pay the business whose activities will inflict
the damages to forgo those activities. Hence, the Coase Theorem offers another way to
resolve the commons problem. However, the application of the Coase Theorem to solve
the commons problem requires the strict conditions of efficient, competitive markets,

and, most importantly, zero transactions costs.

1.3.2.3.2. Necessary Conditions for the Coase Theorem

However, Coase himself admitted in his article that “[t]his is, of course, a very
unrealistic assumption. In order to carry out a market transaction it is necessary to
discover who it is that one wishes to deal with, to inform people that one wishes to deal
and on what terms, to conduct negotiations leading up to a bargain, to draw up the
contract, to undertake the inspection needed to make sure that the terms of the contract
are being observed, and so on. These operations are often extremely costly, sufficiently
costly at any rate to prevent many transactions that would be carried out in a world in

which the pricing system worked without cost.”**>

Coase suggested in his article that if the market transactions costs were too high for
negotiation to occur, an alternative form of economic organization is to use the firm
instead of the market.*® The establishment of international organizations and other
international institutional arrangements by the Parties of a MEA is reminiscence of the

‘firm’ in Coase’s approach to law and economics jurisprudence.

Coase also acknowledged in the article that the firm is not the only alternative approach.
He also suggested that especially if the administrative costs of the firm are high, the
other alternative is direct State regulation, which, in a sense, is a “super-firm” because it
is able to influence the use of factors of production by administrative decision” and it
has “at its disposal the police and the other law enforcement agencies to make sure that

its regulations are carried out.”*** Obviously, in the case of MEAs, the provisions for

362
Id., p. 15.
3% R. H. Coase (1937) The Nature of the Firm, Economica, Volume 4, Issue 16 (November 1937), pp.
386-405.
% R. H. Coase (1960) supra note 356, p. 17.
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enforcement and sanctions are weak or non-existent.>®

Coase is not against legislative or regulatory preemption of conflicts over property
rights and privately negotiated settlements per se, he is advocating that “the opportunity
cost concept” be used “to approach these problems by comparing the value of the
product yielded by factors in alternative uses or by alternative arrangements”®® and that
“in devising and choosing between social arrangements we should have regard for the

total effect.”*®’

In summary, the Coase Theorem states that when dealing with an externality, the same
efficient outcome can be reached without any government intervention as long as the

following conditions must hold true, namely:

(1) The property rights among the Parties involved must be clearly defined.

(2) The externality or spillover effects must be bilateral.

3) There must be little to no transactions costs in the market transaction.

(4) There must be only a few Parties involved or the transactions costs will be too
high.

(5) There must be no wealth effects, which means the efficient solution will be the

same, regardless of who gets the initial property rights.

In the cases investigated by Coase all these conditions hold true. In the case of the
climate global commons, the property rights among the nation-States are not defined.
The externality of GHG emissions is not bilateral. There are high transactions costs. The
Parties involved include the whole international community of more than 193 sovereign
nation-States. There are wealth effects. Thus the Coase Theorem in general does not

apply to the governance of the climate change problem.

1.3.2.3.3. Application of the Coase Theorem

Some scholars of law and economics have understood the Coase Theorem to mean that
markets would achieve efficient results when the transactions costs are brought close to
zero. Coase’s point was that, because transactions costs in reality cannot be brought to

zero, one must not assume that an institutional arrangement will necessarily be efficient.

% David G. Victor (2000) Enforcing International Law: Implications for an Effective Global

Warming Regime, Duke Environmental Law and Policy forum, Volume 10, p. 147.
% R H. Coase (1960) supra note 356, p. 40.
714, p. 44.
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It is important to always compare the alternative institutional arrangements to see which
would come closest to the unattainable ideal of zero transaction costs.’®® Recognizing
that the necessary conditions virtually do not apply to real world situations, some
scholars have inverted the theorem: “Because transaction costs are positive, the initial
allocation of entitlements can matter to efficiency.”® Viewed in its inverted form, it
has served as an explanation for why so many apparently inefficient outcomes to
economic disputes are found in the real world. Meanwhile, other scholars have used the
inverted theorem to argue that because transactions costs are never zero, it is therefore

appropriate for a government to intervene and regulate.

The Chicago School of Law and Economics as an academic department itself has also
been criticized. For instance, behavioral economics scholars have challenged the
fundamental assumption of the school that humans are rational self-interest maximizers.
Instead, they argue that certain decision heuristics and biases prevent people from being
the ideal decision makers the Chicago school assumes them to be. For instance, Richard
Thaler had conducted game-theoretical experiments to demonstrate that people were
more likely to be concerned with ensuring fairness in negotiations when negotiating
over their own tangible property rather than in an abstract sense. This suggests that in
practice, people would not be willing to accept the efficient outcomes prescribed by the
Coasean bargaining if they deem them to be unfair.’’”® Others have argued that the

Chicago school’s goal of efficiency is achieved at the cost of justice and equality.’”’

1.3.2.3.4. From the Perspective of Climate Change Governance

First, of relevance to solving the climate change problem, is the insight that Pigouvian
taxation is not the only way to internalize an externality. Market and contractual
institutions should also be considered, as well as corrective subsidies. Another useful
insight is that when transaction costs are minimized or nonexistent, the legal
appropriation of liability diminishes in importance or disappears completely. In other

words, parties involved in the conflict can arrive at an economically efficient solution

814, p. 15.

3 ee Anne Fennell and Richard H. McAdams (2017) Inverted Theories, Public Law and Legal
Theory Working Papers, Chicago Unbound, 11 August 2017, Chicago Law School, Chicago, IL, USA, p.
1-2.

1% Richard H. Thaler (2015) Misbehaving: the making of behavioral economics, W. W. Norton &
Company, New York, NY, USA.

" George Monbiot (2016) Neoliberalism — the ideology at the root of all our problems, The Guardian,
15 April 2016. Accessed on 11 August 2019 at:
https://www.theguardian.com/books/2016/apr/15/neoliberalism-ideology-problem-george-monbiot
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that may ignore the legal framework in place.

Second, while it is often claimed that Coasean bargaining is an alternative to Pigouvian
taxation, it has also been argued that in a hold-up situation Coasean bargaining may

actually justify a Pigouvian tax.’’*

Mainly through the advocacy of the US delegation with its strong neoliberal logic to use
the free competitive market to internalize an externality, provisions for the use of
flexible market-based mechanisms were introduced into the 1997 Kyoto Protocol to
enable Annex I countries to meet their commitments under the Protocol by purchasing
or acquiring credits representing GHG emissions reduction that had or are taking place
in other countries.’”® The rationale advanced by proponents of the flexible mechanisms
of international transfer was that the geographical location of climate change abatement
is largely irrelevant as it is perfectly acceptable from a cost-effectiveness perspective to
carry out the mitigation project where it is the cheapest option regardless of location.’”
If the location happened to be in a developing country there is also the additional benefit

of fund transfer and possibly technology transfer as well.

The three flexible market-based mechanisms provided for in the Kyoto Protocol were (1)
Joint Implementation [JI], (2) Emissions Trading System [ETS], and (3) Clean
Development Mechanism [CDM].>” However, the provision of these market-based

mechanisms was partly responsible for the failure of the Kyoto Protocol.

First, policymakers might make it easier to comply with the Kyoto Protocol emissions
reduction targets by creating accounting systems to allow their respective countries to
take credit for ‘sinks’ that remove carbon dioxide, the most important GHG, from the
atmosphere. Hence, although the developed countries in Annex 1 accepted the GHG
emissions reduction targets yet they were hoping to make the targets less onerous
through clever ‘sink’ accounting systems. The more credits awarded for the carbon
dioxide that plants and trees are already absorbing, the easier it is for nations then to

comply with the Kyoto Protocol targets without actually changing behavior.’’®

372 Stephanie Rosenkranz and Patrick W. Schmidt (2007) Can Coasean Bargaining Justify Pigouian
Taxation, Economica, Volume 74, Issue 296, pp. 573-585.

373 Philippe Sands, Jacqueline Peel, Adriana Fabra and Ruth Mackenzie (2018) supra note 354, p. 310.

3™ Farhana Yamin and Joanna Depledge (2004) The International Climate Change Regime: A Guide
to Rules, Institutions and Procedures, Cambridge University Press, Cambridge, p. 136.

*7> See Section 4.2.2.4.

" David G. Victor (2001) The Collapse of the Kyoto Protocol and the Struggle to Slow Global
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Second, through both JI and CDM, the polluters in the developed countries of the global
North were hoping to buy themselves out of GHG emissions reduction efforts in their
own countries by investing in GHG emissions reduction projects in the developing
countries of the global South. It, however, raised strong opposition from several
quarters as it smacked of the buying of indulgences by the rich and powerful
corporations from the global North for the privilege to continue polluting by supporting
questionable projects in the global South, which are often carried out at the expense of
the interests of the local communities.’’’ Not only does it violate the critical success

1,** it also does not result in behavioural change for

factor of fair burden sharing by al
both the developed and developing countries. Besides, putting the CDM into
international practice proved to be very slow and inefficient,’” which significantly

increased transaction costs and militate against the intent of the Coase theorem.

Third, through the ETS the developed countries had hoped to reduce the cost of full
compliance. But creating an ETS requires creating emission permits worth hundreds of
billions of dollars gave governments strong financial incentives to game the system.
Meanwhile, the difficult-to-measure sinks undermine public confidence in the value of

those emission permits.*™

More importantly, the introduction of the three flexible market-based mechanisms with
their neoliberal logic only serve to consolidate the status quo of the current economic
system, which is highly dependent on fossil fuels, and to foster a business-as-usual
attitude that had retarded the momentum in seeking a fundamental re-construction of the
ways of life and the means of production that is needed in the long term to solve the
climate change problem. For instance, the use of a market-based mechanism in the form
of a carbon offsetting reduction scheme for international aviation (CORSIA) has been
adopted for ICAO to achieve a collective medium term global aspirational goal of
keeping the global net carbon emissions from international aviation at the same level
from its 2020 baseline. This global market-based mechanism is intended to be the major

contributor in the basket of measures to achieve carbon-neutral growth.”®'

Warming, Princeton University Press, Princeton, NJ, USA, p. 8.

377 Geoffrey Heal (2007) Endangered Economies: How Neglect of Nature Threatens Our Prosperity,
Columbia Univeristy Press, New York, NY, USA, p. 74.

378 See Section 4.1.3.

" David G. Victor (2001) supra note 376, p. 10.

014, p. 10.

1 ICAO (2016) Resolution A39-03, Resolutions Adopted by the Assembly, 39th Assembly, Montreal,
27 September — 6 October 2016, Provisional Edition, October 2016, ICAO, pp. 25-32.
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The real failure of the Kyoto Protocol is not that it failed in even its minimal effort at
reducing global GHG emissions; the real failure is that the Protocol “has subjected the
world to an ineffective path-dependent model for solving the climate change problem.”
It had extracted a very high opportunity cost in terms of time wasted, and time is not in

humankind’s favor when it comes to preventing catastrophic climate disruptions.*®
1.3.2.4. Critical Legal Studies (Critical Theory)

The Critical Legal Studies (CLS) movement started by Roberto Unger’® and Duncan

% of Harvard Law School was antithetical to the problem solving Chicago

Kennedy
school of law and economics. Although both the Chicago school and the CLS
movement shared a critical view of modern liberalism, their diagnoses of what was
defective in the state and the social order in which it was embedded were very different.
Although the CLS movement is not a single, monolithic body of legal thought, several

common critiques of defects of law are discernible in its adherents' works.

1.3.2.4.1. Common Themes in Critical Legal Studies

First, the CLS movement contends that legal materials do not completely determine the
outcome of legal disputes. It takes a more extreme position as compared to the classical
stance of ‘relative indeterminacy’ for some difficult but marginal legal cases there might
not be one correct understanding, “rule-making authority must exercise a discretion”.**
Although law may impose many significant constraints on the adjudicators in the form
of substantive rules, yet in the final outcome, it is often not enough to bind the

adjudicators to a particular decision in a given particular case. This debate on the

2 Amanda M. Rosen (2015) The Wrong Solution at the Right Time: The Failure of the Kyoto

Protocol on Climate Change, Politics and Policy, Volume 43, Number 1, p. 32.
% Roberto Mangabeira Unger (born 1947) is a philosopher and politician, who is professor at
Harvard Law School. Together with Morton Horwitz and Duncan Kennedy of Harvard Law School, and
Mark Tushnet of the University of Wisconsin-Madision, they were the founding members of the Critical
Legal Studies movement. Extracted from G. Edward White (1986) From Realism to Critical Legal
Studies: A Truncated Intellectual History, Southwestern Law Journal, Volume 40, pp. 819-843.

** Duncan Kennedy (born 1942) is the Carter Professor of General Jurisprudence (Emeritus)
at Harvard Law School. Together with Morton Horwitz and Roberto Unger of Harvard Law School, and
Mark Tushnet of the University of Wisconsin-Madision, they were the founding members of the Critical
Legal Studies movement. Extracted from G. Edward White (1986) From Realism to Critical Legal
Studies: A Truncated Intellectual History, Southwestern Law Journal, Volume 40, pp. 819-843.

*  H.L.A. Hart (1961) The Concept of Law, Clarendon Press, Oxford, UK, p. 128.
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indeterminacy in law has continued to rage to this day.’®® The indeterminacy in

international law is discussed in the following Section 1.3.3.4.2.

Second, there is the notion in the CLS tradition that law is politics by other means. This
means that legal decisions are a form of political decision although it is possible to tell
judicial and legislative acts apart.®® “It is clear that there can never be a complete
separation between law and politics.””* An analogy of the relationship between law and
politics is that between Christianity in particular and religion in general. Traditionally,
CLS argues that while the form of Christianity may differ from the forms of other
specific religions, they all occupy the same social space of religion in general. This
argument essentially rejects the positivist notion that law and politics can be entirely
separated into two different spheres of knowledge and practice.*®” However, the more
recent trend is to reject the complete reductivism that law is all politics. Instead the CLS
movement now asserts that the two disciplines are mutually intertwined. There is no
'‘pure' law or ‘pure’ politics. The two forms are complementary. They constantly shift
from one to the other depending on the context or environment. The modern analogy of
the relationship between law and politics is the modern concept of the complementary
nature of the electron, which may manifest properties associated with its wave-like
nature or particle-like nature depending on its interaction with the environment.
Meanwhile, in this chapter, the insights on critical success factors and limitations in the
evolution of the international climate change regime are mainly with reference to both

international law and international politics.

Third, the CLS movement suspects that the law tends to serve the interests of the rich
and powerful by protecting them against the demands for greater justice by the poor and
the lowly. This claim is often coupled with the legal realist argument that what the law
says it does and what it does are two different things. Many legal rules claim to have the
objective of protecting the interests of the poor and the lowly. However, on closer
examination, the rules often serve the interests of the power elites.*”” In the case of the
international community, it would be the developed countries of the North, with its
highly developed markets, advance technology, and participatory democracy. However,

more importantly, since there is nothing intrinsic in the concept of law that makes it

3% Jan M. Broekman and Larry Cata Backer (2013) Lawyers Making Meaning: The Semiotics of Law

in Legal Education II, Springer, Dordrecht, Germany, p. 123.
F1d., p. 123.
¥ Malcolm N. Shaw (2008) supra note 288, p. 11.
3% Martti Koskenniemi (2011a) The Politics of International Law, Hart Publishing Ltd, Oxford, UK, p.

3% Jan M. Broekman and Larry Cata Backer (2013) supra note 386, p. 124.
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specifically an instrument of social injustice, it can be changed into an instrument for

justice and equality for both domestic law and international law.

Fourth, the CLS movement questions the Kantian notion of the autonomous individual,
which is one of law’s central assumptions. A human being is identified as belonging to
a certain nation-State, community, class, gender, race, religion, and other social and
political conditions of life. He perceives the world through these abstract categories,
beliefs and assumptions associated with his identity. He, consciously or unconsciously,
makes facts amenable to ideas, and ideas to facts, to support a convincing and coherent
image of the world. Hence, the social and political conditions constraint his thoughts
and actions, and he cannot rightly be considered an autonomous individual.*' It fits in
well with the concept of a more general nature of the archetypal man of the ISPO

approach, which has been developed as the general analytical framework in this thesis.

Similar to the integrated socio-ecological system (SES) approach,®”* the process
approach of global governance by the Commission on Global Governance,*”® and the
New Haven School of social jurisprudence,’”* the critiques of the CLS movement are

the critical issues confronting international law and international politics today, namely:

(1) International law and international politics are mutually intertwined

(2) Indeterminacy of international law due to flight from international politics
3) Power relations in international law and international politics

4) North-South economic divide

1.3.2.4.2. Indeterminacy in International Law

In the specific case of indeterminacy in international law, the Finnish jurist and former

395 that international

diplomat Martti Koskenniemi claims in “From Apology to Utopia
lawyers in practice have difficulties to apply the provisions of international law to legal
cases not because of indeterminacy with “how decisions are made”, which is the stance

of the CLS movement, owing to semantic ambiguities of legal rules or ambivalences of

' Allan C. Hutchinson and Patrick J. Monahan ( 1984) Law, Politics, and the Critical Legal Scholars:
The Unfolding Drama of American Legal Thought, Stanford Law Review, Volume 36, Number 1/2,
Critical Legal Studies Symposium (January 1984), pp. 213-215.

392 Elinor Ostrom (2009) supra note 51.

33 Commission on Global Governance (1995) supra note 79, pp. 2-7.

3% W. Michael Reisman, Siegfried Wiessner and Andrew R. Willard (2007) supra note 80.

3% Martti Koskenniemi (2005) supra note 295, pp. 598-599.
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legal argument or even inconsistencies in legal interpretations; the difficulties arise from

“how they are justified in argument”.**® According to Koskenniemi, it is the structure of

7 the descending and ascending patterns

398

the legal argument in the international system,
of justification in the interpretation and argumentative procedures accompanying it,
and the language or grammar used in the international legal argument that make the

outcome of the international legal argument indeterminate.

In fact, the main reason for this difficulty with argumentation lies in the very identity of
international law itself. In an international system in which the units are assumed to
serve no higher purpose than their own interests and “which assumes the perfect
equality of those interests,” the Rule of Law seems the only principle of organization
other than bellium omnium contra omnes.””” However, “the fight for an international
Rule of Law is a fight against politics,” which is understood to stand for the furthering
of subjective desires, passions and prejudices that would only lead to international
anarchy.*” Although politics is unavoidable in such an anarchical international system
it should, however, be constrained by non-political rules: “... the health of the political

realm is maintained by conscientious objection to the political.”*!

First, the identity of international law is kept distinct from the descriptions of
international politics by “assuming that it tells people what to do and does not just
describe what they do [normative].” Second, by “assuming it is less dependent on
subjective beliefs about what the order among States should be like [concrete]”. To
prevent international law from losing its distinctiveness from international politics, the
international lawyer has to ensure normativity by creating distance between it and State

behavior/interest and to ensure concreteness by distancing it from a natural morality.*"*

These two distinctive characteristics of “objectivity” in the identity of international law,
however, have not been and cannot be simultaneously maintained. It is “constantly

lapsing either into what seems like factual description [non-normative] or political

% 1d., p. 58.
¥71d., pp. 59-60.
B 1d., pp. 563-589.
% Bellum omnium contra omnes is a Latin phrase meaning "the war of all against all". Thomas
Hobbes used this description to depict human existence in the state of nature in his thought experiment
that he conducted in the Leviathan (1651).

90 Martti Koskenniemi (2011a) supra note 389, pp. 35-38.
Martin Wright (1966) Western Values in International Relations. In: Diplomatic Investigations:
Essays in the Theory of International Politics [Herbert Butterfield (ed.)], Allen and Unwin, London, UK,
p. 122.

92 Martti Koskenniemi (2005) supra note 295, pp. 16-17.
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prescription [non-concrete].”*" First, a descending argument assumes that international
law is “external to State behavior, will or interest”, and that its “objectivity lies in its
normativity” and thus in “its capacity to constraint”. Second, an ascending argument
supposes that international law reflects the “subjectivity of value” and that its
impartiality lies in its “acceptance” by the State as a “sovereign choice” that cannot be
overruled. This conundrum forces the international legal system to maintain itself “in
constant movement from emphasizing concreteness to emphasizing normativity and

vice-versa without being able to establish itself permanently in either position”*"*

International law is always vulnerable to critics of apology as it can readily be “invoked
to justify any behaviour”. It is also always exposed to critics of utopia since it is
somehow “incapable of providing a convincing argument of the legitimacy of any
practices”*” To escape being apologist, the only solution is to demonstrate that
international law binds the State notwithstanding its own will, interests or the changing
circumstances within which a State might find itself. To escape being utopian, the only
solution is to lay down how international law corresponds to State actual practice, and
why it is consequently binding for the State. In the final analysis, “[n]either

concreteness nor normativity can be consistently preferred”**°

1.3.2.4.3. From the Perspective of Climate Change Governance

From the perspective of climate change governance, the notion in the CLS tradition that
law and politics are complementary is of the utmost importance. In assessing the
successes and limitations in the evolution of climate change governance thus far, the
view constantly shifts from one to the other depending on the context of the specific
issue. Therefore, Chapter 4 discusses both successes and limitations of climate change

governance from the standpoint of both international law and international politics.

1.3.3. International Politics Approach to Global Commons Governance

There are a diverse set of theoretical approaches that an international law research
student can draw on to analyze the international politics of global commons governance.

International Politics or Relations (IR) as a distinct academic discipline commenced

93714, p. 16.
4 1d., pp. 63-65.
9514, p. 67.
% 14d., p. 66.
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soon after the First World War. It was the advent of the First World War, which brutally
exposed the failure of classical international law to prevent open conflict among the
Western nation-States that opened the way for the ascendancy of IR theories to explain
the two World Wars, which happened in quick succession, in the first half, and the
subsequent Cold War period in the second half of the 20™ century. Hence, the main
preoccupation of international relations, in general, was with the problems of war and
peace, and the assurance of national security for the sovereign nation-States in the

anarchical international system.*"’

The dominant IR theory during this period was Realism. The realists expect to find the
perennial presence of conflict as the usual pattern of interaction in international politics
due to the struggle for power over others that underlie human nature (and therefore all
collective action) and advocate reliance on the balance of power to break out of the
Hobbesian bellum omnium contra omnes or “the war of all against all”. **®
Environmental issues, perceived as the international management of common pool
resources or public goods, or the disputes of transboundary pollution, were of minor
interest before the 1970s, as it was considered ‘low’ politics as compared to the ‘high’

politics of war, peace and statecraft.*”

However, perception of the minor importance of environmental issues in international
relations began to change around the time when the United Nations Conference on the
Human Environment (UNCHE), was convened in Stockholm, Sweden, in 5-16 June
1972, which was initiated by the United Nations General Assembly (UNGA) via its
Resolution 2398 (XXIII) dated 3 December 1968.*"

Twenty years later, with the end of the Cold War, epitomized by the fall of the Berlin
War and the collapse of the Soviet Union, and the continuing success of the strategic
nuclear arms control agreements between the US and the Russian Federation (successor

411

to the Soviet Union), there was a rethink in national security” " and the focus turned to

other public policy issues, including the environmental problem of climate change,

47 John Vogler (2015) Mainstream theories: Realsim, rationalism and revolutionism. In: Routledge
Handbook of Global Environmental Politics [Paul G. Harris (ed.)], Routledge, London, UK, p. 30.

%8 See supra note 399.

9 John Vogler (2015) supra note 407, p. 31.

HOUNGA (1968) Problems with the human environment, Resolution A/RES/2398(XXIII), 1733
Plenary Meeting, 3 December 1968. Accessed on 11 August 2019 at:
file:///Users/checkwoomacair2/Downloads/A_RES 2398(XXIII)-EN.pdf

! David A. Baldwin (1996) Security Studies and the End of the Cold War, World Politics, Volume
48, Issue 1 (October 1995), pp. 117-141.

113



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

which by now has become inseparably linked to sustainable development. The climate
change problem moved to central court in international affairs with the United Nations
Conference on the Environment and Development (UNCED), which convened in Rio
de Janeiro, Brazil, from 3-14 June 1992.*"* It proved to be a unique milestone in the

evolution of international climate change governance.

The question humankind has been asking since then is “[c]an a fragmented and often
highly conflictual political system made up of over [193] sovereign states and numerous
other actors achieve the high (and historically unprecedented) levels of cooperation and

policy coordination needed to manage environmental problems on a global scale?”*!?

The issue of governing the global commons collectively through international
cooperation in an anarchical system of independent sovereign nation-States is at the
heart of the academic study of liberal institutionalism, which is one of the mainstream
theories under the broad category of Rationalism. While sharing many of the economic
assumptions of classical liberalism, the institutionalists also understand that economic
activity and international cooperation necessarily take place within a framework of
principles, norms, rules and decision-making procedures that can be explicit and
implicit, and that actor expectations and behaviors converge around such a framework
in a given issue area, which is defined by the institutionalists as an international

*1* International rules and international organizations (generally referred to as

regime.
institutions) are only constituent parts of the broader concept of international regime,
which has been designed “by states to coordinate their expectations and organize

. . . . . . 41
aspects of international behavior in various issue-areas.”*"

Yet, after half a century of global collective action, inspired by liberal institutionalism,
the international community has failed to convince the sovereign nation-States to reduce
greenhouse gas emissions. The epistemic community of natural and social scientists is
generally of the opinion that if global anthropogenic GHG emissions are not reduced
drastically by about 45% from 2010 levels by 2030 and reaching net zero around 2050,

there will be long-lasting or irreversible changes, such as the loss of some

12 United Nations (1992a) supra note 16.

413 Andrew Hurrell (1992) International Politics of the Environment, Clarendon Press, Oxford, UK.
14 Stephen Krasner (1982) Structural Causes and Regime Consequences: Regimes as Intervening
Variables, International Orgnaizations, Volume 36, Number 2, International Regimes (Spring 1982),
pp. 185-205.
#3F. Kratochwil and John G. Ruggie (1986) International organization: a state of the art on the state

of the art, International Organizations, Volume 40, Number 4 (Autumn 1986), pp. 753-775.
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ecosystems.*'® Hence, for the international law research student who is genuinely
concern for the social-ecological consequences of systemic climate change, it is timely
to look not only at the evolutionary but also at the revolutionary theoretical approaches
to solve the climate change problem. These revolutionary theoretical approaches not
only provide him with the foundations for critique of climate change governance by
exposing their limitations and moral shortcomings,®’ they also provide him with
valuable insights to understand better the complex social-ecological-economic-political-

moral world system and to propose new normative approaches.

This points to Robert W. Cox’s well-known dictum of difference between problem-
solving theory and critical theory.*'® According to Cox, problem-solving theory “takes
the world as it finds it, with the prevailing social and power relationships and the
institutions into which they are organized, as the given framework for action. The
general aim ... is to make these relationships and institutions work smoothly ... Critical
theory ... does not take institutions and social and power relations for granted but calls
them into question by concerning itself with their origins and how and whether they
might be in the process of changing. It is directed towards an appraisal of the very

framework for action ... which problem-solving theory accepts as its parameters.”*"”

First, the thesis argues from a problem-solving perspective that a polycentric approach
can provide a solution set, which can be implemented immediately across “many
centres of decision-making that are formally independent of each other” to cut
greenhouse emissions and reduce it by 45% in 2030 to keep the rise in global average
temperature to below 1.5°C above the pre-industrial level by 2100.**° Such a problem-
solving approach is a viable and necessary immediate step to reduce the catastrophic
risks associate with the emission of greenhouse gases because the systemic multi-
factorial, multi-level climate change problem requires a multi-factorial, multi-level
solution set, which includes the introduction of a carbon tax through domestic

legislation to restrain indiscriminate greenhouse gas emissions at the local, corporate,

HETPCC (2018a) Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report
on the impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse gas
emission pathways, in the context of strengthening the global response to the threat of climate change,
sustainable development, and efforts to eradicate poverty [Masson-Delmotte, V., P. Zhai, H.-O. Portner,
D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J.B.R.
Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (eds.)].
In Press.

17 Stephen M. Gardiner (2004) supra note 349, pp. 555-600.

18 Robert W. Cox (1981) supra note 28.

“91d., pp. 128-129.

20 Vincent Ostrom, Charles M. Tiebout and Robert Warren (1961) supra note 49.
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community, and regional levels as well as to incentivize their efforts to strive for greater

energy use efficiency and to switch to low-carbon energy sources.

Second, the thesis critiques from a critical theory perspective the limitations of
international law and politics as well as exposed their moral shortcomings. It then
proposes a new normative approach of a world system of governance to address the
global commons. The new normative approach will require diplomatic efforts at the
international level to initiate political negotiations at establishing a world legal authority
for the atmosphere global commons with supreme legislative powers as the long-term
solution to achieve the ultimate objective of “stabilization of greenhouse gas
concentrations in the atmosphere at a level that would prevent dangerous anthropogenic

99421

(human induced) interference with the climate system”” and balancing economic,

environmental and social needs of contemporary society in order to ensure sustainable

development for current and future generations.***

In summary, there is a broad, expanding and eclectic collection of international relations
theories. One method then to classify this broad collection of theories is to categorize

the diverse theories into the three ‘Rs’: Realism, Rationalism and Revolutionism.***

1.3.3.1. Realism

The first category of theories under Realism, which includes classical realism,
neorealism, and other variants, is the predominant theoretical approach of international
relations or politics during the cold war period that emphasizes the balance of power
among the nation-States in an anarchical and war-prone international community.***

The role of classical international law was perceived to have little impact by then.

1.3.3.1.1. Classical Realism

Classical realism in the traditions of E.H. Carr, Reinhold Niebuhr and Hans Morgenthau
asserts the primary of nation-States in pursuit of their national interests in the anarchical
international community of sovereign nation-States. Morgenthau reduces the pursuit of
national interests (collective action) to the pursuit of power because the political

dimension of the multi-dimensional nature of the archetypal man is to pursue only his

21 United Nations (1992a) supra note 16, Article 2.

#22 UNEP (1992a) supra note 75.
2 John Vogler (2015) supra note 407.
2414, p. 30.
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own interest or desire for power over others, although for other realists national interests
have been defined more broadly as the protection of its territorial integrity and the
achievement of economic security and other central objectives of the nation-State.**’
Regardless, the usual pattern of interaction among the nation-States is one of conflict,
especially when the legal and moral brakes are weak, because of the clash of differing
national interests. Hence, the political realists advocate reliance on the balance of power
to break out of bellum omnium contra omnes and place statecraft on the more optimistic

footing of calculated self-interest to moderate and limit conflict not its abolition.**

Political realists consider cooperation to be less fundamental than conflict in the
international arena, which has significant implications for the sustainable management
of the global commons.**” Therefore the struggle for power among the nation-States
must be controlled. Without the internal control supplied by a universal moral code, the
international community must fall back on external controls, which leads to the balance
of power in the international arena. In general, realists do not insist that international
cooperation is impossible but that efforts at international cooperation must take into
consideration the realities of the power struggle among the nation-States and not ignore
the perennial presence of conflict and understand the impact of relative influence that

the distribution of power among the nation-States creates.***

In addition, the political realists, especially Hans Morgenthau, have been severely
criticized for denying the need for moral principles in the practical responsibilities of
statecraft. Yet Morgenthau did illuminate the possibilities for the statesman to combine
respect for moral principles with dedication to the national interests, first, by arguing
that in his own life time the two had diverged to a historically unprecedented degree and,

second, by describing the means by which the two could still be brought together.

One of the most illuminating insights from Hans Morgenthau is his observation of “the
deteriorating effect which the national interest, as created by the character of modern
war, and the possibility of satisfying that interest, as presented by the modern
technology of warfare, have had upon the moral limitations of international policies.”**’

Morgenthau contended that the international arena confronting nation-States comprised

23 Hans Morgenthau (1985) supra note 62, p. 5.
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Id., p. xviii.

71d., p. xx.
8 1d., p. xxi.
Hans Morgenthau (1948) The Twilight of International Morality, Ethics, Volume 58, Number 2

(Jan 1948), p. 87.
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of not only the geographical distribution of power among the nation-States but also the

global climate of ideas that influences humankind. Hence, the expression of
uncontrolled power by nation-States can be restrained by a set of ideas on morality,
which includes moral principles, as expressed in world public opinion, mores practiced
and imposed by local communities, and law legislated by the representatives of
humankind, in ways parallel to “the domestic normative systems affect the struggle for
power among the members of a domestic society.” Thus moral principles, mores and
law “reinforcing one another, give threefold protection to the life of society and the

. T ., 55430
lives of individuals who compose it.”*

Indeed, three of the six principles of political realism, as defined by Hans Morgenthau,
in “Politics Among Nations” concern morality:

(1) Political realism is aware of the moral significance of political action.

(2) Political realism refuses to identify the moral aspirations of a particular nation with
the moral laws that govern the universe.

(3) Political realism maintains that its intellectual and moral attitude to political matters

is unique.

First, political realists maintain that the individual man has the right to sacrifice himself
in defense of a moral principle, e.g. liberty, but the nation-State does not have the right
to sacrifice its national survival for such a moral principle. The nation-State must
exercise prudence and weigh the consequences of alternative political actions, which is

. . . 431
the supreme virtue in politics.*

Second, realists also understand that few nation-States can resist the temptation for long
to cloth their own particular moral aspirations as the moral purpose of the universe.
There is a world of difference between the belief that all nation-States stand under the
judgment of a Leviathan and the conviction that the Leviathan is always on one’s side

and that what one wills oneself cannot fail but be willed by the Leviathan also.***

Third, from the intellectual perspective, the political realist maintains that the autonomy
of the political sphere. The political realist thinks in terms of interest defined as power
as the economist thinks in terms of interest defined as wealth, the lawyer thinks in terms

of the conformity of action with legal rules, and the moralist think in terms of

0 Hans Morgenthau (1985) supra note 62, pp. 235-239.
Bld, p. 12.
B21d., p. 12.
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conformity of action with moral principles. The political realist is not unaware of the
existence and relevance of other standards of thoughts; however on political matters, he

must subordinate those other standards to these of politics.*’

The substance of Morgenthau’s PhD thesis was intended to demonstrate that certain
disputes between nation-States in the international community could not be settled by
judicial methods (international law).** Such disputes are those that stand in relation to a
tension and, therefore, the over-all distribution of power between the two nations in the
dispute is at stake.”’ “The loss of the object of the dispute would be the symbolic
equivalent of the loss of a decisive battle or of a war. It would signify defeat in the over-
all struggle for power ... each nation will fight on [as] a matter of procedure or prestige

with uncompromising tenacity, as though the national existence itself were at stake.”**°

1.3.3.1.2. Neorealism

A key realignment of political realism was initiated by Kenneth N. Waltz with his
“Theory of International Politics”, in which he focused his systemic theory based more
on the ‘structure’ in the agent-structure interaction of international power politics as

compared to Hans Morgenthau who focused more on the ‘agent’ or nation-States.*’

One of the key findings of systems theory is that, in general, system structure affects the
system components and the system components in turn affect the system structure. For
instance, the complex climate system contains structures, e.g. the vertical temperature
profile of the atmosphere or the thermocline of the ocean. Often the delay or the
acceleration of effects is determined by the system structure rather than by the
breakdown components of the system, e.g. the slow diffusion of gases from the
troposphere into the stratosphere. Similarly, some explanations of behaviors and
outcomes in the international political system are to be found in the system's structure

4
f, 38

itsel A structure in international politics is similar to a force field in physics, which

means interactions of agents within a structure (or field) will produce outcomes

3 d., p.13.
% Martti Koskenniemi (2011b) The Function of Law in the International Community: Introduction.
In: Sir Hersch Lauterpacht (1933) The Function of Law in the International Community. Oxford
Univeristy Press, Oxford, UK, p. xxxv.

33 Hans Morgenthau (1985) supra note 62, pp. 450-451.

BO1d., p. 451.

7 Kenneth N. Waltz (1979) Theory of International Politics, Reissued by Waveland Press (2010),
Waveland Press, Long Grove, IL, USA.

B81d., p. 73.
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different from the interactions of the same agents occurred outside of the structure. The

structure affects the agents and the agents in turn affect the structure.

The first insight from the “Theory of International Politics” is that the structure of the
international political system is generated by the interactions of its principal units
(components). In international politics, as in any self-help system, the nation-States with
the greatest military and economic capabilities set the action situation for others as well
as for themselves. Thus, the fates of all the nation-States in the international political
system are affected much more by the acts and the interactions of the major powers than
those of the minor ones.*’ The 193 nation-States in the world appear to form a system
of fairly large numbers. However, given the inequality of nation-States, the number of
significant nation-States is actually very small. Since the Treaty of Westphalia in 1648
to the present, eight major nation-States at most have sought to coexist peacefully or
have contended for mastery in the international political system. Hence, “international

politics can be studied in terms of the logic of small-number systems.”**’

The second insight is the significant difference in structural dynamics between
economics and international politics. In the economic sphere, because market
equilibrium is defined in terms of the price and quality of the products, their producing
units (firms) are constantly in jeopardy. With free market competition, the inefficient
firms are driven to bankruptcy. Meanwhile, the efficient firms survive and profit from
the market, thereby attracting new firms into the market. Although each firm seeks to
promote its own interest, the constructive results of free market competition transcend
the self-interest of the separate firms. The elimination of the inefficient firms, forced by
the ‘invisible hand’ of the free market system, is a necessary condition for the good
performance of the free market economy. In the international political sphere, the term
‘efficiency’ has little system-wide meaning. It is the producing units and not the
products that are of paramount concern. For instance, two nation-States competing for
the favor of a third nation-State may be forced by competition to provide more and
better goods and services (military and economic) to the third party. The competition,
however, serves chiefly as incentive for each of the nation-States to promote its own
national interests. That the competition benefits others is mainly in the by-products,
which do not necessarily transcend the national interests of the nation-States. Economic
systems are judged more by the price and quality of their products than by the fate of

the producing units while the international political systems are judged more by the fate

$91d., pp. 93-97.
#01d., p. 131.
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of the producing units than by the price and quality of their products.**'

The third insight is that while the constructive purpose of economic competition is
easily seen, it is hard to argue that nation-States are better off because of political
competition. Hence, for a politician without moral principles, he sees disequilibrium in
the international political system because humankind is obsessed with the fate of the
nation-States that composed it. However, for a politician with moral principles, the
performance standards applicable to the international political system are at the very
least widely different from those of the economic system. As a parallel, in the natural
ecosystem, the scientists who believe that the unhampered processes of natural selection
only lead to progress do not "count the cost of the struggle".**> However, in the
international political system, for the politician with moral principles, it is the costs of
the struggle that counts, and thus of paramount importance to the nation-States. The

elimination rate among modern nation-States is remarkably low.**

1.3.3.1.3. From the Perspective of Climate Change Governance

From the perspective of climate change governance, there are also many useful insights

from both classical realism and neorealism.

First, the classical realist accepts the multi-dimensional nature of the archetypal man.
Real man is a composite of ‘economic man’, ‘political man’, ‘moral man’, ‘religious
man’, etc. A man who is nothing but a ‘political man’ would be a beast for he would be
completely lacking in moral restraint. A man who is nothing but a ‘moral man’ would
be a fool for he would be completely lacking in prudence.*** Such a multi-dimensional
theory of the nature of the archetypal man is not in opposition to the more general
theory of bounded rationality, according to the SES and New Haven School frameworks,
although the strong desire for power over others may well suppress those moral
sentiments needed for cooperation to solve the systemic climate change problem. Hence,
unlike the more optimistic views of human nature proffered by the SES and New Haven
School frameworks, Morgenthau freely conceded that his view of human nature is a

pessimistic one.**> However, no matter from which pole of the continuous spectrum one

d., p. 136.

2 John Maynard Keynes (1926) The end of laissez-faire-II, New Republic, Volume 48 (1 September
1926), p. 37.

M d., p. 137.

44 Hans Morgenthau (1985) supra note 62, p. 15.
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assumes the theoretical nature of the archetypal man, there is still the need for
community rules of use in the form of moral principles, mores and laws to restrain man

from free-riding or uncontrolled power struggle.**®

Second, another useful insight that highlights the importance of revisiting the IR theory
of classical realism is that the entanglement of climate change to energy supply,
economic growth and population growth (Section 2.3.1) gets very close to the heart of
national interests, means that climate change governance, which had been considered as

‘low politics’ from the perspective of classical realism is now no longer tenable.*"’

Third, it is essential that the solution to the climate change problem must now take into
serious consideration the conceptions of man, society and politics as expressed by
classical realism, especially in the tradition of Hans Morgenthau. If the necessity to
secure accessible and efficient supply of fossil fuels to power both economic and
population growths of one’s nation-State is seen as crucial to its national existence, then
any loss of the object of dispute by any nation-State during the diplomatic negotiations
to establish international agreements to solve the systemic climate change problem
would be perceived as the symbolic equivalent of defeat in their over-all struggle for
power. Hence, government representatives in international diplomatic efforts at UN
climate change conferences will continue to dispute with uncompromising tenacity
specific provisions in the draft international agreements as though the national existence
of their nation-States were at stake.**® In both cases of the ocean commons and climate
change commons, the US was not prepared to have a supranational authority dictate

terms in what it considered to be vital for its national existence.**’

Fourth, one useful insight from neorealism is that an international political system
composed of largely unequal nation-States is scarcely an interdependent system, when
interdependence is defined here as mutual vulnerability and not as sensitivity of
adjustment.*® Such an international political system in which a few nation-States can
take care of themselves quite well and most other nation-States cannot hope to do so is

451

far from an interdependent system.” Hence, the international cooperation needed to

solve the climate change problem will be very difficult to implement unless the major

*01d., pp. 235-239.

*7 John Vogler (2015) supra note 407, p. 31.

% Hans Morgenthau (1985) supra note 62, p. 451.

*? See Section 3.1.6.1 and Section 3.3.4.1.

0 Kenneth N. Waltz (1979) supra note 437, pp. 143-146.
B, p. 159.
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nation-States of the United States, China, India and the European Union take concerted
collective action to reduce GHG emissions. Similarly, in both cases of the ocean
commons and the climate change commons, the non-cooperation of the US contributed

significantly to the failure of the seabed regime and Kyoto Protocol respectively.*?

Fifth, the implication of the significant difference in structural dynamics between
economics and international politics is that the moral principles of justice and equity in
international politics transcends the virtue of efficiency in economics, therefore the
advocacy of international market-based mechanisms for optimal efficiency in the
reduction of GHG emissions at the international level of nation-States is self-defeating
not only from the economics perspective of the high transactional costs involved and its
vulnerability to free riding but also from the international politics perspective of the
North-South divide due to their wide differences in economic development. Similarly,
in both cases of the ocean commons and the climate change commons, the quest for
social justice and equity by the developing countries of the South had a significant
impact on the provisions of UNCLOS III and UNFCCC respectively.*>

1.3.3.2. Rationalism

The second category of theories under Rationalism, which includes classical liberalism,
modern liberalism, neoliberalism, liberal institutionalism, and other variants, is the

dominant theoretical IR approach after the Cold War.

In general, rationalists follow a liberal tradition informed by reason. At the core of the
various rationalist traditions in IR are concepts that can be traced back at least to Hugo
Grotius, the founding father of modern international law. Hence, the history of
international law to a large extent and for a long time was imbued with the spirit of
liberalism.** From the perspective of the international rationalists, the nation-States do
not exist in a perpetual Hobbesian “war of all against all” because they are capable of
developing internationally accepted norms and practices, even without the Leviathan of
a supranational government,* that can ameliorate the lives of humankind beyond the

“solitary, poore, nasty, brutish, and short”.**

#2 See Section 3.1.6.1 and Section 3.3.4.1.

3 See Section 3.1.6.2 and Section 3.3.3.1.

3 Martti Koskenniemi (2011a) supra note 389, pp. 35-36.
33 John Vogler (2015) supra note 407, p. 33.

3¢ Thomas Hobbes (1651) supra note 191.
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The classical rationalists, like the realists, were also mainly preoccupied with the
problems of war and peace, and national security. However, there are now numerous
current studies in the liberal tradition to improve the management of the global
commons by the international community, and this subject matter has clearly moved to

centre court in the IR theory of liberal institutionalism.*’

1.3.3.2.1. Classical Liberalism

Both modern liberalism and neoliberalism have ideological roots in the classical
liberalism of the 17" and 18™ centuries, which championed the liberty of individuals

and laissez-faire economics against the excessive power of government.

First, classical liberalism is associated with the physician and political philosopher John
Locke (1632-1704) who argued in his “Second Treatise on Government” that men
(mutatis mutandis to women) in the state of nature have rights. However, in order to
avoid the state of war that often occurs in the state of nature and to protect their rights,
men enter into the state of society. Furthermore, men can both form governments and

dissolve them. Hence, the legitimacy of government is to protect the rights of men.*®

Second, classical liberalism is associated with the economist and moral philosopher
Adam Smith (1723-1790) who argued in “The Wealth of Nations” that markets are
governed by an “invisible hand” and thus should be subjected to minimal government
intervention.”” As a moral philosopher, Adam Smith was also interested in the nature of

the archetypal man and wrote “The Theory of Moral Sentiments”.**

1.3.3.2.2. Modern Liberalism

Classical liberalism evolved rapidly in the 19™ and 20" centuries and diverged into
many strands with particular focuses. One of the major strands is modern liberalism
tradition, which focuses on the protection and enhancement of individual liberty as the
central doctrine of politics. Government is recognized as “a necessary evil.” The

legislative, adjudicative and executive functions of government are needed to secure

*7 John Vogler (2015) supra note 407, p. 35.
3% John Locke (1690) Two Treatise on Government: In the former, the false principles, and
foundation of Sir Robert Filmer, and his followers, are detected and overthrown; the latter is an essay
concerning the true original, extent, and end of civil government, Awnsham Churchill, London, UK.

439 See supra note 150.

460 Adam Smith (1761) The Theory of Moral Sentiments, ond Edition, A. Millar, Strand, London, UK.
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individual liberty but their coercive powers may also be turned against him. Hence, the
crux of the political problem is to devise a governance system that gives those who
govern the power necessary to protect individual liberty yet prevent them from abusing
that power. In other words, liberals believe that government is necessary to protect
individuals from being harmed by others, but they are also keenly aware that

government itself can also pose a threat to individual liberty.*"'

In the international political arena, the modern liberal internationalist strand is reflected
in the quest for the progressive reform of the international political system. From the
interwar years of the 20™ century, liberal internationalists have been advocating for
national self-determination and encouraging the use of international law and
organizations, e.g. United Nations and its specialized agencies, as the chief means to
maintain and enhance international peace as well as to govern the global commons.*®*
Liberal internationists are also suspicious of the State and therefore are receptive to the
notion of a more pluralist, inclusive of non-governmental organizations, businesses,
communities, etc., and transnational world system.463 However, another strand of
liberalism, known as neoliberalism, came to dominate the international political-

economy system in the 1980s and 1990s.

1.3.3.2.3. Neoliberalism

During the stagflation (economic stagnation and inflation) period in the 1970s, some
economists advocated a ‘return’ to classical liberalism, known as neoliberalism. Unlike

modern liberalism, the focus of neoliberalism was on laissez-faire economics.

The Intellectual Foundations of Neoliberalism

The intellectual foundations of this ‘revival’ rested on two main planks. First, from the
works of the Austrian-born British economist Friedrich von Hayek, co-winner of the
Nobel Memorial Prize in Economic Sciences in 1974, who argued that the free market
provides all the necessary protection against the one real political danger of

464

totalitarianism, which was seen as happening in the Soviet Union at that time.™" Hence,

! Extracted from Encyclopaedia Britannica (online). Accesssed on 11 August 2019 at:

https://www.britannica.com/topic/liberalism

492 See supra note 799.

493 Christine Downie (2015) Nongovernmental organizations, civil society and individuals. In
Routledge Handbook of Global Environmental Politics [Paul G. Harris (ed.)], Routledge, London, UK, pp.
176-186.

4% Friedrich A. Hayek (1944) The Road to Serfdom, Routledge Press, Abingdon, UK.
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to prevent totalitarianism from happening, the State has to increase economic
competition to be achieved through deregulation and opening up of domestic markets,
including financial markets. It is a key modification of classical liberalism’s beliefs in
laissez-faire economics and a minimal state. In classical liberalism, the merchants
simply asked the State to leave them alone to deal in a free market. In neoliberalism, the

State is called upon to ensure a free market. This is the ‘neo’ in neoliberalism.

Second, from the works of the American economist Milton Friedman, winner of the
Nobel Memorial Prize in Economic Sciences in 1976, who rejected the notion of
government intervention in the form of fiscal policy aimed at influencing business cycle,
as proposed by John Maynard Keynes and colleagues, which had prevailed since the
interwar years. Friedman and colleagues, including several Nobel laureates in economic
sciences, in the Chicago School of Economics insisted on a smaller role for the State to
be achieved through privatization and limits of the ability of governments to run fiscal
deficits and accumulate debt. Milton Friedman’s highly successful book “Capitalism
and Freedom” was a good example of how the economic arguments of neoliberalism
can be translated into popular political ideology,*®® and Margaret Thatcher and Ronald

Reagan were probably the best proponents of neoliberalism as political ideology.*®°

The primary assumption of the nature of the archetypal man in the Chicago school is the
rational choice model of the completely rational actor who acts to maximize their self-
interest and will, therefore, respond to price incentives. The presence of free
competitive markets, which is populated by rational actors, will allocate the limited
resources on the basis of their most valuable uses and produce the most efficient
outcomes for society. Social good is maximized via the maximization of the reach and
frequency of market transactions. The preferred contract is the one with the greater
geographical range and the shorter time frame.*®” This preference parallels Lyotard’s
famous description of the postmodern condition as one where “the temporary contract is
in practice supplanting permanent institutions in the professional, emotional, sexual,

cultural, family and international domains, as well as in political affairs.”**®

4 Milton Friedman (1962) Capitalism and Freedom, University of Chicago Press, Chicago, IL, USA.

Peter Evans and William H. Sewell, Jr. (2013) Neoliberalism. In: Social Resilience in the Neo-
Liberal Era [Peter A. Hall and Michele Lamont (eds.)], Cambridge University Press, Cambridge, UK, p.
37.

7 David Harvey (2005) A Brief History of Neoliberalism, Oxford University Press, p. 3.
468
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Jean-Francois Lyotard (1979) The Post Modern Condition: A Report on Knowledge [Translation
from the French by Geoff Bennington and Brian Massumi, Manchester University Press, Manchester, UK
(1984), p.66].
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The conditions necessary for a competitive free market to operate must be won
politically so that the State can be re-designed to play a much smaller role. Every aspect
of domestic politics, from the choices of the voters to the decisions of the politicians, has to
be subjected to economic analysis. The lawmaker was not allowed to distort the natural
responses of the market. The ideal State provides a fixed, neutral, universal legal framework
within which market forces operate spontancously. The teological purpose of the State is
never preferred to the price system of the Market, which is not only efficient but maximises

liberty or opportunity for men and women to make free choices about their own lives.*®’

The Chicago school’s view of government intervention is best demonstrated by its
approach to the use of antitrust law. The traditional approach to antitrust regulatory
policy is to limit concentrations of market power by breaking up a firm that has become
a monopoly. The Chicago school, however, argues that consumers are best protected
by competition. If the competition is among only a few large firms in an industry, the
government should not intervene because these large firms have gained their dominant
market positions through efficient allocation of limited resources. Even when one such
firm was to gain monopoly power in the process, the Chicago school still prefers to
allow free market forces to correct the problem rather than to rely on government

intervention, which may cause greater harm to efficiency.*”
The Anglo-Saxon Epicenter

In the 1980s, the major conservative political parties in the US and UK enthusiastically

*"! The neoliberal ideology associated with the

embraced the ideology of neoliberalism.
administrations of President Ronald Reagan (1981-1989) and Prime Minister Margaret
Thatcher (1979-1990) became entrenched in both the US and UK as both held power in

the US and UK for a long time respectively.*’*

Neoliberal ideology, which is more associated with conservatism than with liberalism,
became increasingly influential as it continued to flourish in the 1990s under President
Bill Clinton from the US Democratic Party and Prime Minister Tony Blair of the British

%9 David Hess (2016) Chicago School of Economics. Extracted from Encyclopaedia Britannica
(online). Accessed on 11 August 2019 at: https:// www.britannica.com/topic/Chicago-school-of-

economics

0 William H. Page (1989) The Chicago School and the Evolution of Antitrust: Characterization,
Antitrust Injury, and Evidentiary Sufficiency, Virginia Law Review, Volume 75, Number 7 (October
1989), pp. 1221-1308.

71 Peter Evans and William H. Sewell, Jr. (2013) supra note 466, p. 44.
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Labour Party.*” In fact, it was Clinton and Blair from the centre-left of the political
spectrum that did the most to consolidate neoliberalism domestically and
internationally.””* They probably did so against their own better instincts because the

legacies of Reagan and Thatcher left them with little or no room for manoeuvre.*”

In the US, the financial complex of Wall Street—International Monetary Fund (IMF)-US
Treasury dominated economic policy during the Clinton administration. It was able to
persuade, cajole, and on the back of structural adjustment programmes administered by
the IMF, coerce many developing countries to take the neoliberal road. The US also
used the carrot of preferential access to its huge consumer market to persuade these
countries to reform their economies along neoliberal lines, sometimes through bilateral
trade agreements. The Anglo-Saxon model of neoliberalism was touted as the panacea
to all global problems. Considerable pressure was put first on Japan and Europe and
later on the rest of the world to take the neoliberal road. The formation of the World
Trade Organization (WTO) was the high point of the international neoliberal regime.
The WTO set neoliberal standards and rules for interactions among its member-States in
the global economy. Its primary objective, however, was to open up as much of the
global economy as possible to unhindered capital flow (though always with the caveat
clause of the protection of key ‘national interests’), for this was the foundation of the

capacity of the US financial power to exact tribute from the rest of the world.*"®
Uneven Geographical Spread

However, most nation-States that took the neoliberal turn generally did so partially, e.g.
continental Europe combined neoliberal practices with social democratic institutions®*’’
while China has its market economy with Chinese characteristics.*’® Even in the wake
of crises, e.g. the collapse of the Soviet Union, it has been followed by slow reversals as

the unpalatable aspects of neoliberalism become more evident.*”’

Asian Financial Crisis

Bd., p. 47.

7 David Harvey (2005) supra note 467, p. 93.
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The unpalatable aspects of neoliberalism were further exposed during the Asian
financial crisis. The crisis began in Thailand in 1997 with the devaluation of the baht in
the wake of the collapse of a speculative property market. The crisis first spread to the
Asian countries of Indonesia, Malaysia, and the Philippines, and second to Hong Kong,
Taiwan, Singapore, and South Korea. Estonia and Russia in Europe were then hit hard,
followed shortly afterwards by the South American countries of Brazil and Argentina,
which was badly affected with serious and long-lasting consequences. Even Australia,
New Zealand, and Turkey were affected by the crisis. The social effects of the financial
crisis were devastating. As the crisis progressed, GDP plummeted, unemployment
soared, and banks closed. By 1998, the GDP in Indonesia had fallen by 13.1% and
almost 15% of males working in 1997 had lost their jobs by August 1998. As GDP fell
and unemployment soared, the IMF stepped in and mandated austerity by abolishing
subsidies on food and kerosene in Indonesia in return for financial aid. The riots and

violence that followed tore apart the country’s social fabric.**

The standard IMF/US Treasury explanations for the financial crisis were that there was
too much state intervention and, more importantly, corrupt relationships between state

481

and business [crony capitalism],” which was clearly prevalent. However, the

construction or restoration of dominant class power was actually exacerbated by the turn

. . . . . 482
to neoliberalism in these developing countries.*®

IMF/US Treasury recommended
further neoliberalization policies with disastrous consequences. The alternative view of
the Asian financial crisis was that the push to liberalize the economy from the Anglo-
Saxon neoliberal epicentre resulted in impetuous financial deregulation and the failure
to construct adequate regulatory controls over unruly and speculative portfolio
investments in these developing countries. The evidence for this latter view is
substantial for those Asian countries that had not liberated their financial markets,
including Singapore, Taiwan and China, were far less affected than those countries,
such as Thailand, Indonesia, Malaysia, and the Philippines, that had liberated their

financial markets.*®’

1.3.4.2.4. From the Perspective of Climate Change Governance

From the perspective of climate change governance, there are also useful insights from

®01d., p. 96.

1 CED (2015) Crony Capitalism: Unhealthy Relations between Business and Government,
Committee for Economic Development of the Conference Board, Arlington, VA, USA.

*82 David Harvey (2005) supra note 467, p. 156.

3 1d., p. 97.
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both modern liberal internationalism and neoliberalism.

One useful insight from modern liberal internationalism is that the promotion of
national self-determination means increasing the number of nation-States in the
international political system. The membership in the United Nations increased from 56
member-States during its inception to 193 member-States today. Most, if not all, of
these member-States are minor nation-States in terms of military or economic
capabilities. Such a significant development in the current international political system
of a large number of nation-States with lower capabilities goes against the logic of small
numbers with “two as the best of the small numbers”, as advocated by the neorealists.***
In the quest for national security after the Cold War, the smaller nation-States formed
alliances in the economic sphere, e.g. G77. However, “alliance strategies are always the
product of compromise since the interests of allies and their notions of how to secure
them are never identical.”*® The formation of these flexible alliances had a significant
impact during international diplomatic negotiations of the climate change agreements,

i.e. North-South economic divide.*¢

The imposition of neoliberal short-term contractual logic on environmental resources
will have disastrous consequences. The accelerating destruction of tropical forests since
1970 is a good example that has serious implications for both climate change and the
loss of biodiversity. If humankind cross the critical thresholds of the nine planetary
boundaries, particularly climate change, so as to make planet Earth unfit for human

habitation, then further embrace of neoliberal practices will surely prove nothing short
of deadly.*™’

Another useful insight is how neoliberalism ideology spread quickly in the 1990’s from
the Anglo-Saxon axis of the US and UK to the rest of the world, including the European
Union, Latin America and East Asia.**® As a result, the notion of using market-based
mechanisms, at the insistence of the US delegation, to solve the climate change problem
was introduced into the 1997 Kyoto Protocol. It was accepted by the international
community to enable the Annex I countries to meet their commitments under the

Protocol by purchasing or acquiring credits of GHG emissions reduction that had or are

84 Kenneth N. Waltz (1979) supra note 437, p. 161.

5 1d., p. 166.

¢ See Section 3.3.3.1.2.

7 David Harvey (2005) supra note 467, pp. 172-173.

8 peter Evans and William H. Sewell, Jr. (2013) supra note 466, p. 44.
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taking place in other countries.”® The rationale advanced by proponents of the market-
based mechanisms of international transfer was that the geographical location of climate
change mitigation is largely irrelevant as it is perfectly acceptable from a cost-
effectiveness perspective to carry out the mitigation project where it is the cheapest

option regardless of the location.*”

If the location happened to be in a developing
country there was also the additional benefit of fund transfer and possibly technology
transfer as well. However, the provision of these market-based mechanisms was partly

responsible for the failure of the Kyoto Protocol.*”!

1.3.3.3. Liberal Institutionalism and International Regime

The institutionalism part of liberal institutionalism tradition can be traced back to the
works of the German political philosopher Immanuel Kant who prescribed three
definitive and interconnected articles for peace in his 1795 essay on “Perpetual Peace: A

Philosophical Sketch.””***

1.3.3.3.1. Liberal Institutionalism

The first definitive article, from a domestic perspective, is “[t]he civil constitution of
very nation should be republican”,*” i.e. each state should embrace a republican form of
government in which legislative power and executive power are separated. Such a
separation in the domestic institutions will make waging war more difficult because the
citizens, who have to bear much of the cost, would need to approve it. The second
article, from an international perspective, is that these republican states should band
together to form a pacific “federation of free states”,*”* in which member-states
renounces the right to wage war with one another. The federation would eventually
include all the nation-States. Such an international institution will facilitate trade and
other linkages so that waging war would be even more damaging for its perpetrators.

The third article, from a universal perspective, is that the “[c]osmopolitan right should

9 philippe Sands, Jacqueline Peel, Adriana Fabra and Ruth Mackenzie (2018) supra note 354, p. 310.

Farhana Yamin and Joanna Depledge (2004) supra note 374, p. 136.

1 Amanda M. Rosen (2015) supra note 382, p. 32.
492

490

Immanuel Kant (1795) Zum ewigen Frieden: ein philosophischer Entwurf [Perpetual Peace: A
Philosophical Sketch], Friedrich Nicolovius, Konisberg, Germany [Perpetual Peace and Other Essays,
translated by Ted Humphrey, Hackett Classics, 1% Edition, 1983, Hackett Publishing Company,
Indianapolis, IN, USA].

1., p. 112.

P44, p. 115.
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be limited to conditions of universal hospitality”,*> so that citizens of the world should

conduct themselves peacefully and be permitted to travel freely to interact and do

business in states other than their own.

Once the States are restrained at the domestic and international levels, their citizens are
more likely to respect the rights of other States’ citizens, further reducing the impetus
for inter-state conflict. In theory, as the Kantian political system widens over time with
more States becoming republican, joining the pacific federation, and practice the virtue
of reciprocity among its citizens, more States will subscribe to the set of universal
values, which guide how the growing number of member-States in the in-group must be
treated. In essence, the international institutions lie at the core of the expanding Kantian

system that is built to discourage the waging of war.**

In the 1990s, with the expansion in the activities of the United Nations system, the end
of the Cold War, the decline in Marxist ideology, and the ascendancy of the modern
liberal internationalist strand, the Kantian system inspired the liberal institutionalists to
grapple with issues of governing the global commons collectively through international
cooperation in an anarchical international political system. It became the dominant IR

theory to deal with the global commons, including climate change.

1.3.3.3.2. From the Perspective of Climate Change Governance

The liberal institutionalists accept the economic assumptions of the classical liberalists
and appreciate that the economic activities and international cooperation must
necessarily take place with the framework of international institutions. However, the
classical liberalists were also much inspired by the collaborative approach of the

epistemic community of climate experts since the 1970s.

It was John Gerald Ruggie who introduced the concept of ‘regime’ in international
relations, which is intimately associated with liberal institutionalism. In his 1975 classic
paper focusing on the need to restructure international organizations to deal with the
increasing scope of scientific and technological developments, defined “international
regime [as] a set of mutual expectations, rules and regulations, plans, organizational

energies, and financial commitments, which have been accepted by a group of states.”

31d., p. 118.
*% Tana Johnson and Andrew Heiss (2018) Liberal Institutionalism. In: International Orgnaiztion and
Global Governance, 2™ Edition [Thomas g. Weiss and Rorden Wilkinson (eds.)], Routledge, London, UK,

p. 124,
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Ruggie even cited the international system of national weather bureaus under the World
Meteorological Organization (WMO) exercising their capabilities “in accordance with a
collectively defined and agreed-to plan and implementation program” as a good
example of such an international regime”.*”” More importantly, it marked the successful
transfer of authority for coordination and standard setting from national organizations to

an international organization, which is an important indicator of regime effectiveness.*®

Hence, an international institutional framework of principles, norms, rules and decision-
making procedures that can be explicit and implicit, and that actor’ expectations and
behaviors converge around such a framework in a given issue area is defined by the
liberal institutionalists as an international regime. Both international law and
international organizations (generally referred to as international institutions) are only
constituent parts in the broader concept of international regime, which has been

designed to analyze human interactions upon which international cooperation is built.**’

In ordinary English usage the term ‘regime’ denotes a system of government or a
particular governing administration. However, in International Relations, the term
‘regime’ is used to describe the “sets of implicit or explicit principles, norms, rules and
decision-making procedures around which actors’ expectations converge in a given area
of international relations. Principles are beliefs of fact causation and rectitude. Norms
are standards of behavior defined in terms of rights and obligations. Rules are specific
prescriptions or proscriptions for actions. Decision-making procedures are prevailing

practices for making and implementing collective choice.”"

The central concern of an international regime is with the form of governance, including
international law, for international cooperation to solve a global commons issue in the
absence of government. It comprises the whole range of principles, norms, rules, and
decision-making procedures that exist in relation to that specific global commons issue.
Hence, international regime governance goes beyond international law. However, the
specific MEAs and the international institutions set up by the MEAs constitute the core
of international regime governance. The governance of the atmosphere global commons,

including climate change, is a good example of international regime governance.

7 John Gerard Ruggie (1975) International Responses to Technology: Concepts and Trends,
International Organization, Volume 29, pp. 557-83.

*% Paul N. Edwards (2010) A Vast Machine: Computer Models, Climate Data and the Politics of
Global Warming, MIT Press, Cambridge, USA, p. 242.

49 |, Kratochwil and John G. Ruggie (1986) supra note 415.

%% Stephen Krasner (1982) supra note 414.
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The types of international regime governance could range from one extreme of the
functional equivalent of a government providing an international public good to reduce
associated transactional costs to the other extreme of merely registering a minimal rule
that a common resource or common sink is open access. Although, international
regimes have been analyzed based on as many as four different dimensions: (1) specific
vs. diffused, (2) formal vs. informal, (3) evolutionary vs. revolutionary, and (4)
distributive bias,”" it is helpful to think in terms of a continuum of international regimes
based on the criterion of the degree of fragmentation. At one extreme of this continuum
is an integrated regime with fully integrated international institutions that impose
regulation through comprehensive, hierarchical rules, e.g. GATT. At the other extreme
is a fragmented regime a collection of international institutions around the same issue-
area but without clear hierarchy or an identifiable core. The international institutions of
a fragmented regime generally have no or weak links among them. The climate change
issue-area could be considered as being governed by a regime complex, which is in-

between an integrated regime and a fragmented regime.”*

The meaning of ‘governance’ in policy science and ‘regime’ in international relations
are very close, except that ‘governance’ may be a slightly broader term as it “includes
formal institutions and regimes empowered to enforce compliance, as well as informal
arrangements that people and institutions either have agreed to or perceive to be in their
interests.””® As the focus of Chapter 3 is on the role of formal institutions and regimes
and less on informal arrangements, it would seem that the term, ‘international climate
change regime’ should be used instead of the term, ‘international climate change
governance’. The preference, however, is to use the broader term ‘governance’ to
‘regime’ as ‘governance’ is also used in subsequent chapters of the thesis to describe
other forms of formal and informal governance of climate change including ‘polycentric
governance’ and ‘national governance’. The terms, ‘international climate change regime’
and ‘international climate change governance’ are, therefore, used interchangeably, as
well as the terms, ‘regime governance’, ‘regime’ and ‘governance’, in this thesis.

Besides, Keohane and Victor in analyzing the international climate regime complex had

%I Donald J. Puchala and Raymond F. Hopkins (1983) International regimes: lessons from inductive

analysis. In: International Regimes [Stephen d. Krasner (ed.)], Cornell University Press, Ithaca, NY, USA,
pp. 61-91.

92 Robert O. Keohane and David G. Victor (2010) The Regime Complex for Climate Change,
Discussion Paper 10-33 (January 2010), The Harvard Project on International Climate Agreements,
Harvard Kennedy School, Harvard University, Cambridge, MA, USA.

39 Commission on Global Governance (1995) supra note 79, p. 2.
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already aligned it with the social-ecological (SES) approach of CPRs governance.’”*
1.3.3.4. Revolutionism

Besides realism and rationalism, Martin Wright of the English School of International
Relations also identified a mainstream revolutionist tradition in international relations.
This third category under Revolutionism is a diverse collection of IR theories, which
includes Marxism, including the neo-Gramiscian framework, constructivism, and other
critical theories from the Frankfurt School to Jurgen Habermas to Michel Foucault to
feminism.’*®> While it is true that some Marxist and socialist writers did have an explicit
revolutionary intent, some others had more moderate aspirations for the transformation
of the anarchical international political system into a more congenial and pacific world
system in which both individuals and communities live in a greater degree of liberty and
cooperation. The unifying leitmotiv of these IR theories and frameworks is a rejection
of the status quo and with it the kind of international political system that realists accept
as inevitable while rationalists sought to reform and ameliorate. Typically, the
independent sovereign nation-States are viewed as part of the problem rather than part
of the solution of a more cosmopolitan and ecologically sustainable world system. To
use Cox’s incisive dictum, problem-solving theory is the domain of realism and

rationalism while critical theory is the domain of the revolutionism.’*®

The political philosopher Immanuel Kant had earlier proposed a viable solution for
perpetual peace as discussed in Section 1.3.4.3. Although the proposed Kantian system
is that of a world federated system, it is still considered evolutionary as the means to its
attainment is based on the rational reform of the existing sovereign nation-States and
international institutions. This optimistic perspective of Immanuel Kant is not only at
odds with the problem-solving Realism tradition it is even more at odds with the critical
Marxism tradition. Far from seeing the capitalist institutions and their economic
relations as the underpinnings of peace, the Marxists see them as the sites for conflict
between social classes as well as vehicles for the exploitation at both domestic and
international levels. The Marxism perspective clashes with the Kantian perspective that

these political institutions can bind people together and promote peace.’”’

3% Robert O. Keohane and David G. Victor (2010) supra note 502, pp. 9-14.
% Hayley Stevenson (2015) Alternative theories: Constructivism, Marxism and other critical
approaches. In: Routledge Handbook of Global Environmental Politics [Paul G. Harris (ed.)], Routledge,
London, UK, pp. 42-55.

3% John Vogler (2015) supra note 407, p. 38.

3% Tana Johnson and Andrew Heiss (2018) supra note 496, p. 125.
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In fact, this significant difference between the Kantian system and the Realist and
Marxist systems foreshadows one of thorniest issues for the liberal institutionalists who
were inspired by the Kantian system: for until all States accept such an identical set of
universal values there will still exist an in-group and an out-group. Incentives for one
are threats to the other. Hence until the Kantian system is universal, the peace obtained
will be fragile, partial, and intermittent. Hence, it is difficult to interpret the outbreaks of
war in the short-term? Are they to be viewed as the temporary obstacles on the road to
perpetual peace, or are to be accepted as evidences that the Kantian system is not a

viable approach to international politics?°*®

1.3.3.4.1. Marx’s Approach to Climate Change Governance

The first strand of capitalist-centered critique is based on the German political theorists
Karl Marx and Friedrich Engel’s historical materialism, which states that it is the
material conditions of the means of production in a society, and not the ideas of its

members, that determines its social institutions.

Peter Newell has recently observed that although capitalism is “the elephant in the room”
as it is deeply implicated in climate change governance, research students and scholars
thus far have generally maintain a polite silence about the capitalist system, which
suggests that there is a pervasive reluctance on the part of these students and scholars,
first, to align themselves in opposition to a well-established locked-in capitalist system
and, second, to be associated with the failed communist system of the 20" century.’*
However, one should not judge Marxism or any other system theories solely by the
actions of those who profess belief in these theories because their practices are often the

antithesis of the theories.>'°

Besides, the philosophy of Marx and Engels “emerged a century before the ecological
crisis matured, and we would expect its received form to be both incomplete and flawed

when grappling with a society, such as ours, in advanced ecosystemic decay.”'' The

814, p. 125.
%% peter J. Newell (2011) The elephant in the room: capitalism and global environmental change,
Global Environmental Change, Volume 21 (February 2011), pp. 4-6.

1% David Pepper (1993) Eco-Socialism: From Deep Ecology to Social Justice, Routledge, London,
UK.

> Joel Kovell (2007) The Enemy of Nature: The End of Capitalism or the End of the World? o

Edition, Zed Books, New York, NY, USA, pp. 9-10.
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international law research student needs to delve deeper into Marxist philosophy to
appreciate how it could prove useful as one of the theoretical foundations to highlight
the limitations of the current international political system, which is capitalist-based,

and to suggest possibilities of an alternative world system.

For instance, despite the reductionism of historical materialism, Marx and Engels
understood ecology as complex interacting processes and objects that could not be

understood in isolation from one another.’'

Engels did warn humankind that “let us
not ... flatter ourselves overmuch on account of our human conquests over nature ... for
each such conquest takes its revenge on us”.’'’> The most insightful account of the
capitalist system’s impacts on environmental degradation was that on the soil crisis,
which was the environmental issue during Marx’s time. Central to this critique was
Marx’s concept of “social metabolism”, which conveys the notion of “the complex,
dynamic interchange [of matter and energy] between human beings and nature”.’'*
Marx then observed that capitalism generated an unavoidable “metabolic rift” in the soil
nutrients by rupturing the “metabolic interaction” between human beings and the earth.
In other words, when food production and consumption take place locally, the resultant
wastes returned to the land as fertilizers, completing a natural nutrient cycle working in
close proximity with delay. The accumulative imperative of capitalism, however, drives
concentration of land ownership, depopulates the rural areas, increases the density of
urban areas, and creates an urban-rural divide that results in nutrients accumulating as
waste in the urban areas, which is now far away for natural recycling into the rural soil

and has to be disposed of, causing a rift in the natural nutrient cycle.’"”

Contemporary Marxist scholars have extended Marx’s theory of the “metabolic rift” to
analyze the modern global economy, which is far more damaging ecologically than
anything witnessed during Marx’s time. For instance, one such “metabolic rift” has
spread throughout the global agricultural and food production systems due to the
technological fix of intensive application of industrial nitrogen fertilizers to compensate
for the loss of organic nitrogen, resulting in the release of airborne nitrogen compounds
contributing to global warming and nutrient run-offs in water courses resulting in

eutrophication and marine “dead zones”.”'® In fact, one of the nine tipping points of the

*12 Carolyn Merchant (2008) Ecology, 2" Edition, Promotheus Books, Amherst, NY, USA, p. 44.
B 1d., p. 56.
>4 John Bellamy Foster (2000) Marx’s Ecology: Materialism and Nature, Monthly Review Press,
New York, NY, USA, p. 158.

>3 John Bellamy Foster, C. Clarke and R. York (2010) The Ecological Rift: Capitalism’s War on the
Earth, Monthly review Press, New York, NY, USA, p. 77.

114, pp. 81-82.
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Earth’s system is eutrophication due to excessive application of industrial fertilizers.”"’

These negative impacts on the environment are generated by the logic of capitalism,
which prescribes ever-greater efficiency from accumulation of capital. However, this
logic will lead eventually to disequilibrium of the Earth’s system by the system’s own
externalized costs of soil degradation, water supplies depletion, biodiversity loss and

climate change, as well as an “intractable dependence” on fossil fuels.’'®

Hence, one useful insight from the Marxist structural analysis of society is that capital
accumulation, which is seen as the primary function of the nation-State, determines the
upward spiral of economic activity that is responsible for the excessive use of the
Earth’s resources, loss of habitats, and rising levels of pollution. Hence, it directly
challenges the liberal market-based theories, especially neoliberalism, on how to solve
the climate change problem. Even the international regime for climate change
governance of the liberal institutionalists, which is rational reform within the prevailing
system of the international community of sovereign nation-States and international
institutions and the capitalist economic growth model, cannot provide a long-term
solution. Only from a Marxist perspective can the international law research student
adequately grasp the adverse ecological impact of the capitalistic means of production
and the anarchical political character of the system of sovereign nation-States to offer a
coherent understanding of the true nature of the climate change crisis and the necessary
political means to provide the right incentives for humankind to de-carbonize the global

economy and solve the climate change problem.

1.3.3.4.2. Neo-Gramscian Framework Approach to Climate Change Governance

The second strand of capitalist-centered critique is inspired more by the Italian political
theorist Antonio Gramsci’s historical materialism. While Gramsci shared many of the
same findings from Marx and Engel’s structural analysis about capitalist processes and
relations, he, however, did emphasize a stronger notion of individual agency such that
social transformation could be brought about by ‘“historically situated social agents

whose actions are enabled by their social self-understanding.” °'*

317 See supra note 8.
1 Tony Weis (2010) The accelerating biophysical contraditions of industrial capitalist agriculture,
Journal of Agrarian Change, Volume 10, Number 3, pp. 316-317.

19 Mark Rupert (2007) Marxism. In: International Relations Theory for the Twenty-First Century: An

Introduction [Martin Griffiths (ed.)], Routledge, London, UK, p. 40.
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The main concept of Grasmci’s work is based on the notion of “hegemony”, which
refers to “the persistence of specific social and economic structures that systematically

20 . . . .
320 The social and economic structures conspire to privilege

advantage certain groups.
such a social group based on the ideological power of the privileged group over civil
society and such a situation is taken for granted as “common sense”. However, it also
creates the opportunity for the civil society of historically situated individuals with
social self-understanding to act strategically by engaging the capitalists in a “war of
position” in order to expose the tensions and contradictions of these hegemonic projects,

thereby de-reifying them and proposing an alternative social order.”*'

1.3.3.4.3. International Politics Explanation of Climate Change Governance

It has been argued that the international politics of climate change governance were best
explained using a historical materialist framework comprising of three elements. The
first element is the recognition of the structural power of capital, which emerges from
the Marxist perspective that the primary function of the nation-State is to ensure capital
accumulation. This structural power empowers the capitalists because they have the
capacity to withhold of shift investment, and to construct “hegemonic ideas concerning
the conditions for economic growth” The second element is the key Gramscian concept
of hegemony, which is about “the ideological struggles which occur over the projects of
the dominant class designed to secure the basic conditions for accumulation.” In
securing these conditions, the dominant class engages in continual ideological struggles
to keep the capitalist system intact. The third element is the dominant class will exploit

the inequalities generated by this process of accumulation.”*

In fact, the three issues that were responsible for the non-implementation of the deep
seabed regime in UNCLOS III as well as the obstacles encountered in the evolutionary
path of climate change governance, namely: (1) the reversal in US political history from
classical liberalism to neoliberalism, (2) the conflicts of the North-South economic
divide, and (3) the refusal of the US to concede sovereignty and power to a
supranational authority > could be explained by the above-mentioned historical

materialist framework of the three elements from the Marxist and Gramscian theories.

> David L. Levy and Peter J. Newell (2002) Business strategy and international environmental

governance: towards a neo-Gramscian synthesis, Global Envionmental Politics, Volume 2, Issue 4, p. 86.
32! Mark Rupert (2007) supra note 519, p. 40.
322 Matthew Paterson (1996) Global Warming and Global Politics, Routledge, London, UK, p. 158.
32 See Section 3.1.6.2.
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CHAPTER 2: SYSTEMIC CLIMATE CHANGE

“We need this sense of the continuing interconnectedness of the system as part of the
common knowledge, so that politicians feel it and believe it, and so that voters feel it
and believe it, and so that kids feel it and believe it, so that they’ll grow up with an
ethic.”

Wallace White™*

“It ... may help to provoke a movement among the educational systems of the world for

both research and teaching about the world as a total system ...’
Kenneth E. Boulding®*

The pioneering efforts of Greta Thunberg*® the student activist from Sweden who, at
the age of 15, began protesting outside the Swedish Parliament in August 2018 about
the need for immediate action to combat climate change, is what we need to witness in
the years ahead. The generation most affected by the likely catastrophic disruptions to
the biophysical climate system and the human socio-economic system should know

about Earth as a holistic system and the systemic impacts of climate change.

2.1. INTERCONNECTIONS TO SOCIO-ECONOMIC SYSTEM

The special characteristic of the Earth’s climate system is that not only Earth’s carbon
life is dependent on the climate system; the growth and development of our vaunted
human civilization is also dependent on the climate system. Hence changes in the

fragile climate system are deeply connected to the growth of human population, the

¥ Wallace White (1989) Her Deepness, The New Yorker, July 3, 1989, pp. 41-65. Profile of Dr.
Sylvia A. Earle, a marine botanist & biologist who is perhaps the world's best-known woman marine
scientist, who was one of the first people in marine science to use scuba equipment.

525 K enneth E. Boulding (1985) The World as a Total System, Sage Publications, Newbury Park, CA,
USA, p. 8.

>2® David Crouch (2018) The Swedish 15-year-old who's cutting class to fight the climate crisis, The
Guardian, 1 September 2018. Acesssed on 28 August 2019 at:
https://www.theguardian.com/science/2018/sep/01/swedish-15-year-old-cutting-class-to-fight-the-

climate-crisis
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increase in economic wealth, and the improvement in the quality of life associated with
the socio-economic system. Global warming and climate change are intertwined with

our dependence on access to energy and progress in technology.

The Royal Swedish Academy of Sciences decided to award the Sveriges Riksbank Prize
in Economic Sciences in Memory of Alfred Nobel 2018 to William D. Nordhaus “for
integrating climate change into long-run macroeconomic analysis” and to Paul M.
Romer “for integrating technological innovations into long-run macroeconomic
analysis”.”*’ William Nordhaus began work on the connection between nature and
society in the 1970s as scientists had become increasingly worried about the combustion
of fossil fuel resulting in a warmer climate. In the mid-1990s, he created the first
integrated quantitative assessment model that describes the global interplay between the
economy and the climate. His model integrates theories and empirical results from
climate science and economics. It is now widely used to simulate how the economy and
the climate co-evolve, e.g. to examine the consequences of climate policy interventions
in the form of carbon taxes. Romer demonstrated how knowledge functioned as a driver
of long-term economic growth. Previous macroeconomic research had already
emphasized technological innovation as the primary driver of economic growth, but had
not explained how economic decisions and market conditions determine the creation of
new technologies. Paul Romer solved this problem by demonstrating how economic
forces govern the willingness of firms to produce new ideas and innovations. His
endogenous growth theory explains how ideas are different to other goods and require

specific market conditions to thrive.”*®

Technological innovations require increased amount of fossil fuel energy and/or the
more efficient use of that energy. The next large-scale transition in sustainable
economic growth will require technological innovation to move humankind to rely on
non-fossil fuel sources of energy as well as the more efficient use of that energy. The
quantitative data for world economic, population and energy usage growth rates before
and after Industrial Revolution provides the framework to understand the deep

interconnections between energy, economic and population growth to climate change.

32" The Nobel Prize (2018) The Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred
Nobel 2018, The  Nobel  Foundation. Accessed on 29 August 2019 at:

https://www.nobelprize.org/prizes/economic-sciences/2018/press-release/
528

Larry Elliott (2018) US economists win Nobel prize for work on climate and growth, The Guardian,
8 October 2018. Accessed on 29 August 2019 at: https://www.theguardian.com/world/2018/oct/08/two-
us-economists-win-nobel-prize-for-work-on-climate-and-growth-william-nordhaus-paul-romer
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2.1.1. Energy, Economic and Population Growth

The world economic growth in terms of the total Gross Domestic Product (GDP)
estimates doubled in 1500 years from 1 AD to 1500. It doubled again in 200 years from
1500 to 1700 and by 1820, just before the Industrial Revolution, it was about 6 times
the total GDP estimates at 1 AD. The world population growth rate was fairly similar to
the economic growth rate before the Industrial Revolution. It doubled in 1600 years
from 1 AD to 1600. It doubled again in 220 years from 1600 to 1820, just before the
Industrial Revolution took off, or about 4 times the population at 1 AD.”*’ After the
Industrial Revolution, the growth in total GDP quadrupled in 100 years from 1820 to
1920, which was followed by a quintupling in 50 years from 1920 to 1970. Today, the
total GDP is at about US$90 trillion, which is over 100 times that of 1820.°*° The
population growth had moved at a significantly slower rate. It had doubled in 100 years
from 1820 to 1920, which was followed by another doubling in 50 years from 1920 to
1970. The world population stands today at 7.6 billion, which is about 8 times the

population at 1 AD.”*!

There are no comparable data available for energy usage prior to
the Industrial Revolution. We can assume that the growth rate of energy usage would be
similar to the growth rates of economic and population growths at about 4-6 times at
1820 as compared to 1 AD. After the Industrial Revolution, the energy usage tripled in
100 years from 1820 to 1920, which was followed by a quadrupling in 50 years from
1920 to 1970.%*? The world primary energy usage in 2018 is estimated at about 600 EJ,
which is about 30 times that of 1820.°* The three growth rates before Industrial
Revolution were similar. After the Industrial Revolution, the three growth rates began to
diverge with the slope of the energy growth rate nesting between those of economic
growth and population growth respectively. Both economic and population growth

relies on energy to grow but economic growth is more dependent on energy usage.

Economic growth fueled population growth, which called for greater technological
innovation, further improvements in human productivity, and bigger accumulation of

capital. A virtuous cycle was initiated, which extended and accelerated the use of fossil

>¥ Angus Maddison (2003) The World Economy: Historical Statistics, Development Centre Studies,

OECD, Paris, pp. 256-259.
3% IMF (2008) GDP Nominal Data, World Economic Outlook Database, April 2018. Accessed on 6

July 2018 at: http://www.imf.org/external/pubs/ft/weo/2018/01/weodata/index.aspx
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Worldometer (2018) Current World Population, Population, Worldometers.info. Accessed on 6
July 2018 at: http://www.worldometers.info/world-population/?

32 Vaclav Smil (2010) supra note 128, p. 155.
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Id., p. 155. The estimated primary energy usage in 2008 was 456 EJ. Assuming an average rate of
2.7% per annum over the last decade, the energy usage in 2018 would be about 600 EJ.
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fuels. As a result, the anthropogenic carbon dioxide emissions into the atmosphere grew
exponentially.™* Its atmospheric concentration has already surpassed 400ppm after a
short 265 years since the pre-industrial (before 1750) level of 280ppm, which had
remained stable throughout the inter-glacial period of 12,000 years.”>> Humanity has
modified the atmospheric composition®*® and the IPCC in its latest report has concluded
that “warming of the climate system is unequivocal” with widespread impacts on
natural and human ecosystems, the loss of ice and snow, the warming of the atmosphere

and ocean, and the rising of sea levels are unprecedented over decades to millennia.>’

2.1.2. Large-Scale Transition to Fossil Fuel Energy

Human beings had already modified the climate, especially since the first agricultural
revolution®®, which commenced some 12,000 years ago. In fact, William F. Ruddiman
suggested that early agriculturalists had caused a reversal in the natural declines of
atmospheric carbon dioxide about 8,000 years ago with the start of widespread
deforestation, and the emission of methane into the atmosphere about 5,000 years ago
with the beginning of rice cultivation, resulting in a concomitant increase in the global
mean temperature of ~0.8°C.”” Still, it is generally accepted that human beings did not
significantly influenced the global climate parameters till the Industrial Revolution
because pre-industrial societies relied solely on wood and other biomass, manual or
animal power as the energy source for work, which is carbon-neutral in the long term.

540
9

The patent of the vacuum steam engine by James Watt in 1769™" was the turning point

in the transition to the use of coal as the efficient and “untiring” energy source. The

¥ Dennis L. Hartmann (2016) Global Physical Climatology, 2nd Edition, Elsevier, Amsterdam, The

Netherlands, p. 398.

>3 EPA (2016) Climate Change Indicators in the United States: Atmospheric Concentrations of
Greenhouse Gases, United States Environmental Protection Agency, updated April 2016, p. 2. Accessed
on 7 July 2016 at: https://www3.epa.gov/climatechange/science/indicators/ghg/ghg-concentrations.html

33 Maria-Antoinette Melieres and Chloe Marechal (2015) Climate Change: Past, Present and Future,
translated by Eric Gressler, Wiley-Blackwell, Chichester, UK, p. 91.

>TIPCC (2014b) Climate Change 2014: Synthesis Report. In: Contribution of Working Groups I, II
and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing
Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp, p. 2.
3% A detailed description of the Neolithic Revolution or the First Agricultural Revolution is available

at: https://genographic.nationalgeographic.com/development-of-agriculture/
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William F. Ruddiman (2003) The Anthropogenic Greenhouse Era Began Thousands of Years Ago,
Climate Change, Volume 61, pp. 261-293.
340 Henry Winram Dickinson (1939) A Short History of the Steam Engine, Cambridge University

Press, Cambridge, republished on 17 February 2011, pp. 86-87.
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steam engine was an external combustion engine. Soon after, inventors worked on
developing an internal combustion engine. By 1885, Karl Benz had produced the first
automobile, which was a chassis powered by an internal combustion engine with
petroleum as fuel.”*' Since then, the use of fossil fuels has grown exponentially.’** The
fossil fuels®®, in the form of coal, petroleum and natural gas, comprise of hydrocarbon
molecules. The chemical energy stored in these hydrocarbons is released by combustion.
The energy released is then used, after appropriate conversion into other forms, to drive
turbine for electricity, as process heat in factories, for heating in buildings, and to power
motor vehicles, trains, ships and aircrafts. Fossil fuels are abundant and easy to extract
with today’s technology. They are also stable (vs. nuclear power), reliable, (vs. wind
and solar power), have high energy densities (vs. biomass), and portable (vs. renewable
energy). With economy of scale, these fossil fuels can be mined, stored, transported and

distributed to customers at comparatively low costs.

2.1.3. Carbon Lock-In

About 50 countries export crude oil and about 150 nations import it. Nearly all countries
trade in refined oil products. About 20 countries sell natural gas either by cross-border
pipelines or by using tankers to carry liquefied gas. About a dozen countries are major
coal importers and a similar number have substantial coal imports.”** These fossil fuels
have become the predominant energy sources for almost all human activities, and their
utilization has transformed human society and will continue to impact lives of many
generations of humanity to come.”* All large-scale energy transitions, including the
transition to fossil fuel, are inherently long-term affairs. Because of the technical and
infrastructure requirements, and because of numerous linkages to social, economic and
political considerations, global energy transitions usually take decades to accomplish.

The greater the reliance on a particular energy source and the greater the extent of its

>l New World Encyclopedia Contributors (2014) Internal Combustion Engine, New World

Encyclopedia. Accessed on 16 August 2017 at:
http://www.newworldencyclopedia.org/entry/Internal combustion engine

2 Gail Tverberg (2012) World Energy Consumption Since 1820 in Charts, Our Finite World, 12
March 2012. Accessed on 7 July 2016 at: https://ourfiniteworld.com/2012/03/12/world-energy-

consumption-since-1820-in-charts/
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A detailed description of fossil fuels, its uses, and our dependence on fossil fuels is available at:
http://www.eesi.org/topics/fossil-fuels/description

¥ Vaclav Smil (2010) supra note 128, p. 13.

> John S. Dryzek, Richard B. Norgaard and David Schlosberg (2013) Climate Change and Society:
Approaches and Responses. In: The Oxford Handbook on Climate Change and Society [John S. Dryzek,
Richard B. Norgaard and David Schlosberg (eds.)], Oxford University Press, Oxford, pp. 3-17.
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uses and conversions, the longer the transition period will be. The highly capital-
intensive infrastructure associated with its extraction, storage, transportation,
distribution, and utilization are institutionalized and global in scale, resulting in carbon

lock-in>*®, making future growth dependent on the continued use of fossil fuels.

With more than 250 years of widespread experimentation and cumulative experience,
the technological processes and business models required to harness fossil fuel energy
efficiently are now very well entrenched. As recent as 25 May 2016, the shareholders of
Exxon Mobil Corp and Chevron Corp, two of the world's largest petroleum producers,
voted not to accept proposals designed to push the companies towards responding more
proactively to climate change risks and regulations in their business operations despite

strong public sentiments and intense scrutiny of environmentalists and investors.>*’

2.1.4. Next Large-Scale Transition to Non-Fossil Fuel Energy

What humankind needs today is another major transition in energy use from fossil fuel
sources to non-fossil fuel sources (nuclear energy or renewable energy sources) for a
low carbon world. Because the chief pollutant in global warming is carbon dioxide,
tinkering at the periphery of our fossil fuel-based energy systems will not bring about
deep cuts in carbon dioxide emissions. The technical solution to our climate change
problem would require a massive re-engineering of our current energy systems,
especially on how power utilities generate electricity and what fuel to use for
transportation. A low carbon world is sorely needed, and we hope to hasten its arrival
with our collective commitment to technological innovation. However, the inherently
gradual nature of large-scale energy transitions means that to accelerate the energy
transition from fossil fuels to renewable energy sources will not be soon realized.
Getting there will “exact not only a high financial and organizational cost” but will also
require “persistent dedication and considerable patience.” “Barring some extraordinary

and entirely unprecedented financial commitments and determined actions,” the

36 G. C. Unruh (2000) Understanding carbon lock-in, Energy Policy, Volume 28, Issue 12, October
2000, pp. 817-830. The term carbon lock-in was used by G. C. Unruh to describe how the industrial
nations have been locked into fossil fuel-based energy systems through a process of technological and
institutional co-evolution driven by path-dependent increasing returns to scale. It can inhibit the diffusion
of alternative carbon-saving technologies despite their apparent environmental and economic advantages.

> Reuters (2016) FACTBOX-Climate change proposals for Exxon, Chevron shareholders, Reuters
Commodities, 26 May 2016. Accessed on 26 May 2016 at: http://in.reuters.com/article/oil-climatechange-
factbox-idINL2N18M1DZ
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expected energy transition will unfold over decades and not years.”**

For instance, although global development agencies and western banks have been
shunning coal projects on environmental grounds, there was an increase in global coal
consumption in 2017 after four years of decline. India, which is the world’s second-
biggest burner of coal after China, consumed an additional 27m tons, which was an
increase of 4.8% in 2017 as compared to the previous year, making it the major
contributor to the increase in global coal consumption although demand also picked up
slightly in China and there were large increases in the use of thermal coal for
electrification in other parts of Asia as well, including Bangladesh, Pakistan, the
Philippines and South Korea.’* President Barack Obama in his State of the Union
Address of January 2014 clearly understood and acknowledged that “the shift to a
cleaner energy economy won’t happen overnight, and it will require tough choices
along the way.” He then went on to emphasize the dire need to transit now to non-fossil
fuel energy with these words, “and when our children’s children look us in the eye and
ask if we did all we could to leave them a safer, more stable world, with new sources of

energy, I want us to be able to say yes, we did.”*"

2.1.5. Continued Dependence on Fossil Fuel Energy

It is a sine qua non that economic growth is fueled by increased energy consumption. In
the last decade, available statistics have shown that a nominal annual increase of 3.4%

in gross world product™'

or total GDP has been accompanied by an annual increase of
about 2.7% in global energy consumption. In 2003, the global energy consumption was

about 422 quadrillion British thermal units (Btu).”>*> By 2014, we were consuming

>* Vaclav Smil (2010) supra note 128, p. viii.

>% The Economist (2018) India shows how hard it is to move beyond fossil fuels, The Economist,
Briefing on the black hole of coal, 2 August 2018. Accessed on 3 August 2018 at:
https://www.economist.com/briefing/2018/08/02/india-shows-how-hard-it-is-to-move-beyond-fossil-fuels

3% Barack Obama (2014) State of the Union Address, 28 January 2014. Accessed on 11 July 2018 at:

https://obamawhitehouse.archives.gov/the-press-office/2014/01/28/president-barack-obamas-state-union-

address

3L IMF (2015) IMF World Economic Outlook Database 2015, International Monetary Fund. Accessed
on 26 April 2016 at:
http://www.imf.org/external/pubs/ft/weo/2015/01/weodata/weorept.aspx?pr.x=2 1 &pr.y=15&sy=2006&ey
=2016&ssd=1&sort=country&ds=.&br=1&c=001%2C110%2C163%2C200&s=NGDP_RPCH&grp=1&a

=1#download
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McKinsey Global Institute (2007) Curbing global energy demand growth: the energy productivity
opportunity, McKinsey&Company, p.10.
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approximately 550 quadrillion Btu of energy’>® at an average rate of 2.7% per annum
over the last decade. Despite the breath and depth of today’s energy market, there are
still about 1.2 billion people without electricity and more than 2.7 billion people who
still burn solid fuels, such as wood, crop residue and dung, to cook their food. Providing
an affordable and reliable source of energy to this deprived population is essential for its
3 John S. Watson, Chairman of the

Board and CEO of Chevron Corp, in a recent interview, remarked, “This will require

wellbeing and for global economic development.

more energy in the years ahead than we can possibly produce by renewable sources
given today’s technology ... It’s clear that to meet those needs we’ll need all forms of

energy — renewable, oil, natural gas, coal and nuclear.”>

Fossil fuel energy will continue to be the life-blood of our economic growth. The latest
estimates provided by the International Energy Agency (IEA) show that about 81% of
the world’s total primary energy supply (TPES) is provided by fossil fuels and only
14% is provided by renewable energy and 5% by nuclear energy.”® The bottom line is
that the fossil fuels are sustaining the global economy. The global consumption of
energy is projected to reach some 820 quadrillion Btu by 2040 and it is estimated that

more than 75% of which would still be provided by fossil fuels.””’

2.1.6. Hidden Costs of Fossil Fuels Energy Usage

Humankind has already started paying back in lieu for the unrelenting use of fossil fuels
with increasing damage to the environment by air pollution and associated public health
problems. In monetary terms, the International Monetary Fund (IMF) has estimated in a

recent survey that energy subsidies are projected at US$5.3 trillion in 2015, or 6.5

3 BP (2015) BP Statistical Review of World Energy 2015, British Petroleum. Accessed on 26 April
2016 at: http://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2015/bp-statistical-

review-of-world-energy-2015-full-report.pdf
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S TEA (2015) IEA Key World Energy Statistics 2015, International Energy Agency. Accessed on 26
April 2016 at: http://www.iea.org/publications/freepublications/publication/key-world-energy-statistics-
2015.html

>TEIA (2013) EIA Energy International Outlook 2013 with Projections to 2040, United States Energy
Information Administration, p. 1. Accessed on 26 April 2016 at:
http://www.eia.gov/forecasts/archive/ieo13/pdf/0484(2013).pdf
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percent of global GDP. Most of this subsidy arises from countries setting energy taxes
below levels that fully reflect the environmental damage, including air pollution and
global warming, and its concomitant public health problems, associated with fossil fuel
energy consumption.””® Unless humankind is able in the near future to cut down on its
dependency on fossil fuels as sources of energy for economic development, our future
generations will have to bear the enormous hidden costs of not only air pollution but
climate change as well.””” Although the immediate negative impact in the use of fossil
fuels is air pollution, the main by-products discharged into the atmosphere by the
combustion of fossil fuels are not air pollutants but carbon dioxide and water vapor,”®

which absorb terrestrial infrared radiation, contributing to global warming.>®'

2.2. IMPACTS OF SYSTEMIC CLIMATE CHANGE

Because of the systemic nature of the complex biophysical climate system, the rapid
increase in the average Earth’s surface temperature will induce significant changes in all
the physical and biological components of the climate system. More importantly, the
natural climate system interacts with the human socio-economic system. Hence, global
warming will also directly affect the sub-systems of the socio-economic system. The

impacts on the climate and human systems are summarized below.

2.2.1. Impacts in the Cryosphere

The components of the cryosphere, which include snow, river and lake ice, sea ice, ice
shelf, ice sheet, glacier, ice cap and frozen ground, have very different lifespan. River
and lake ice often do not survive beyond summer. Sea ice generally advances and
retreats with the seasons although Arctic sea ice can stay frozen for several years. The

East Antarctic Ice Sheet is considered to have been relatively stable for the past 14

> David Coady, Ian Parry, Louis Sears, and Baoping Shang (2015) How Large Are Global Energy
Subsidies? International Monetary Fund, Fiscal Affairs Department, WP/15/105, May 2015. Accessed on
22 May 2016 at: https://www.imf.org/external/pubs/ft/wp/2015/wp15105.pdf

3% Union of Concerned Scientists (2016) The Hidden Cost of Fossil Fuels. Accessed on 13 June 2016
at:  http://www.ucsusa.org/clean_energy/our-energy-choices/coal-and-other-fossil-fuels/the-hidden-cost-
of-fossil.html#.V141zuZ96nS

360 CH,y [hydrocarbon] + (y+2x)O, [oxygen] — yH,O [water] + xCO; [carbon dioxide]

1 EPA (2014a) Overview of Greenhouse Gas Emissions. In: Climate Change, United States
Environmental Protection Agency. Accessed on 14 June 2016 at:

https://www3.epa.gov/climatechange/ghgemissions/gases.html
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million years. Because its components are “inherently sensitive to temperature change
over a wide range of time scales, the cryosphere is a natural integrator of climate

variability and provides some of the most visible signatures of climate change.””®

The cryosphere exerts significant control on the physical, biological and social systems
over a large part of the Earth’s surface because of its major impact on the Earth’s energy
balance, water cycle, primary productivity, ocean surface gas exchange, and sea level.
Ice sheets and glaciers determine the global sea level. The loss of glaciers near
populated areas may impact the winter tourist industry while wild gyrations in the
seasonal snow cover affect the availability of potable water. The reduction in sea ice
extent will continue to alter ocean circulation, marine ecosystem productivity, and
regional climates. It will also impact directly on sea transport and resource exploration

industries, and indirectly on trade and economic development.
2.2.1.1. Loss of Arctic Sea Ice: Leading Indicator of Climate Change

Currently, attention is on Arctic sea ice extent because its rapid loss greatly exceeds the
predictions of climate models. It is changing the seascape of the Arctic Ocean and this

563,564
Decrease

change has significant impacts on global and regional climate processes.
in snow cover will damage vulnerable Arctic infrastructure as well as increase the total
anthropogenic RF via the release of methane underneath the Arctic permafrost.”®® The
main driver of the loss in Arctic sea ice extent, over multi-decadal timescales, is

enhanced advection of warm Atlantic water into the Arctic.’®® The explanation of the

362 Vaughan, D.G., J.C. Comiso, I. Allison, J. Carrasco, G. Kaser, R. Kwok, P. Mote, T. Murray, F.
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Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K.
Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, p. 319.

%% James A. Scree and Tan Simmonds (2010) The central role of diminishing sea ice in recent Arctic
temperature amplification, Nature, Volume 46, 29 April 2010, pp. 1334-1337.

%% Meiji Honda, Jun Inoue and Shozo Yamane (2009) Influence of low Arctic sea-ice minima on
anomalously cold Eurasian winters, Geophysical Research Letters, Volume 36, Issue 8, 28 April 2009,
L08707.
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Paul, J. Ren, E. Rignot, O. Solomina, K. Steffen and T. Zhang (2013) supra note 562, pp. 321-323.
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450-453.

149



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

current trend is consistent with global warming.”®’ Climate model simulation based on
the CCSM4 model output reveals that 50% of the observed trend can be explained by

internal variability and the other 50% by anthropogenic forcing.’*®

The Arctic sea ice extent shrank during all seasons between 1979 and 2013. The annual
mean Arctic sea ice extent decreased with a rate that was very likely in the range 3.5—
4.1% per decade (range of 0.45-0.51 million km” per decade), and very likely in the
range 9.4-13.6% per decade (range of 0.73-1.07 million km® per decade) for the
summer sea ice minimum (perennial sea ice).”® However, 35 years is short with respect
to climate change. To answer the question as to whether the current trend is anomalous,
it was necessary to expand sea ice extent data into the past for comparison. It meant
relying on proxy data from paleoclimate studies for reconstruction of a longer period.
The sea ice extent for the summer month had the most available data. When the
reconstructed data was smoothened, the trend showed that the Arctic sea ice extent has
never been lower in the last 1450 years than in the last decade, and that the decrease in

the last 35 years is unprecedented in both duration and magnitude.’”

According to IPCC, there is medium confidence in projecting that year-round
reductions in Arctic sea ice extent will take place by 2100, ranging from 43% for
RCP2.6 to 94% for RCP8.5 in September and from 8% for RCP2.6 to 34% for RCP8.5
in February.””' By using a subset of the climate models that most accurately reproduce
the Arctic climate mean state and the 1979-2012 trend of the Arctic sea ice extent, there
is medium confidence that a nearly ice-free Arctic Ocean in September is likely to take

place by 2050 under emission scenario RCP8.5.°"

" Dirk Notz and Jochem Marotzke (2012) Observations reveal external driver for Arctic sea-ice
retreat, Geophysical Research Letters, Volume 39, Issue 8, 20 April 2012, L051094.
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Arctic sea ice extent trends in a warming world, Geophysical Research Letters, Volume 38, Issue 15, 11
August 2011, L15708.
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72 Conditions in the Arctic Ocean are referred to as nearly ice-free when the sea ice extent is less than
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Arctic sea ice is the leading indicator of climate change due to its sensitivity to global
warming and its amplification via positive feedback mechanisms.’”® The most important
positive feedback is the loss of sea ice-albedo due to the much lower albedo of the open
sea. Hence, a decrease of sea ice leads to additional heating of the ocean, which results
in further decrease of sea ice, triggering self-acceleration of the sea ice melt.”’*"
Climate model simulation, however, has demonstrated that at least a strong sea ice
recovery can take place in four years.”’® Knowing that the Arctic sea ice could quickly
recover under a colder climate has increased our confidence that the current observed

progressive decline in the Arctic sea ice is a highly sensitive indicator of climate change.
2.2.1.2. Changes in Antarctic Sea Ice

The behavior of sea ice in the Southern Ocean defies the predictions of most climate
models. These simulations generally show a decrease in sea ice extent. Observations,
however, show that the sea ice extent is advancing, albeit slowly.””’ It is very likely that
the Antarctic sea ice extent increased at a rate of between 1.2—1.8% per decade (0.13—
0.20 million km* per decade) from 1979—2012.°7 Since peaking in 2015, there has been
a decline with very rapid loss from early September 2016. Since November 2016, the
daily Antarctic sea ice extent has been at its lowest levels in the satellite record. The

loss only slowed down in February 2017 with the onset of winter.”””
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In a set of idealized simulations in which the pre-industrial sea ice extent is maintained,
the study found the surface temperature response to be 37% less than in the presence of
sea ice loss, independent of carbon dioxide concentration. It implies that the sea ice-
albedo feedback is similar in magnitude to the GHG forcing in terms of their influence

on the Earth’s energy balance.’™

The Antarctic sea ice extent is about 20% larger than
the Arctic. If current reversal to a loss trend were to persist, there would be significant
changes to the planetary sea ice-albedo feedback. Because the Southern Ocean absorbs
about one-sixth of the anthropogenic GHG emissions and is responsible for a
disproportionate amount of the global ocean heat uptake,”™' any sea ice loss, through
their effects on the temperature and salinity of surface waters, could further influence
the climate system by regulating the heat and carbon dioxide exports from the

atmosphere to the ocean.”®

The same effects are also important factors in determining
the stability of the massive land ice sheets and glaciers on Antarctica, which is crucial
for anticipating sea levels in the coming decades.”®”" Sea ice extent is also a key
determinant of the structure and function of Antarctica’s biological ecosystems,
including the temperature and salinity gradients, light availability and nutrient
dynamics.”® The productivity in the Southern Ocean takes place not in open water but
within sea ice where the algal communities flourish, providing the critical food source
for krill all year round. These algal communities also contribute to the massive
phytoplankton blooms during the spring and summer melt in the Southern Ocean. Any

change to the sea ice—dependent communities at the bottom of the food chain would
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affect fish and other animals higher on the trophic ladder.”*

There is high confidence that there is distinctive regional variability in Antarctic sea ice
extent with some regions increasing and some regions decreasing. Most of the increase
in the total sea ice extent has occurred in the western Ross Sea while the sea ice extent
and duration are decreasing in the Bellingshausen Sea. Many local, regional and global
processes influencing sea ice extent have been proposed. It is still not clear which
mechanisms best explain the observed regional variability and the slight increase in
Antarctic sea ice extent. There is currently low confidence in projecting whether the
Antarctic sea ice extent and volume would increase or decrease to 2100 as the global

mean surface temperature continues to rise.”’

The Arctic and Southern Oceans are significantly different dynamic systems. Unlike the
Arctic Ocean, which is affected by the enhanced advection of warm Atlantic water to
the Arctic due to anthropogenic forcing, the Southern Ocean surface is relatively
insensitive to such anthropogenic forcing. Hence, its surface waters have experienced
less warming than has been observed in other areas.’®® Moreover, temperature and
salinity changes in the deep ocean can have an outsized effect on the Southern Ocean
because of significant upwelling. If the deep waters in the Southern Ocean were to
continue warming, the trapped heat will eventually be brought to the surface by
upwelling. This heat will melt the Antarctic ice for many decades to come, even if GHG

emission levels were markedly reduced in the future.”®
2.2.1.3. Melting of Land Ice: Icons of Climate Change

Video of a collapsing ice front crashing into the ocean and time-lapse photographs of a
melting glacier are often portrayed as iconic examples of climate change. Snowfall over
many years on land compresses into large, thickened ice masses. The compressed land

ice requires persistent temperatures below 0°C to be sustained, which is found at either
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high altitudes or latitudes. The land ice is grouped into 19 distinctive regions, with each

region influenced by similar glaciological characteristics and climate conditions.””’

The compressed land ice known as glaciers or ice caps range in size from a few
kilometers in length to about 1.0 X 10* km” in area, e.g. large ice caps in the Canadian
Arctic. About 56% by area of glaciers lie in the Arctic, which is experiencing greater
warming than the global average.””' The largest concentration of glaciers outside the
poles lies in Central and South Asia, which includes the Himalaya, Karakorum and
Tibetan Plateau, sometimes referred to as the third Pole. Around the margins of
Greenland and parts of the Antarctica there are glaciers that are disconnected from the
adjacent ice sheets. These glaciers respond more rapidly to warming as compared to
their much larger neighboring ice sheets. The ice sheets (continental glaciers) on
Greenland and Antarctica are 100—1,000 times larger in area at 1.8 X 10° and 13.9 X
10° km? respectively. In fact, these two ice sheets make up about 99.5% of the total
volume of land ice on the planet.””* The Greenland Ice Sheet (GrIS) has the largest ice
volume in the north. In the south, the Antarctica Ice Sheet (AIS) is usually split into
three regions with different glaciological characteristics and climate conditions: West
Antarctic Ice Sheet (WAIS), East Antarctic Ice Sheet (EAIS) and Antarctic Peninsula.
The WALIS is similar in volume to the GrIS but has a large fraction of its ice resting on

1.3 Contribution of the ice sheets if

4
1.59

bedrock that is substantially below the sea leve

completely melted to sea level rise would add 66 meters to the current sea leve

There is very high confidence that land ice shrinkage has taken place in all 19 regions

390 Arendt, A., A. Bliss, T. Bolch, J.G. Cogley, A.S. Gardner, J.-O. Hagen, R. Hock, M. Huss, G.
Kaser, C. Kienholz, W.T. Pfeffer, G. Moholdt, F. Paul, V. Radi¢, L. Andreassen, S. Bajracharya, N.E.
Barrand, M. Beedle, E. Berthier, R. Bhambri, [. Brown, E. Burgess, D. Burgess, F. Cawkwell, T. Chinn,
L. Copland, B. Davies, H. De Angelis, E. Dolgova, L. Earl, K. Filbert, R. Forester, A.G. Fountain, H.
Frey, B. Giffen, N. Glasser, W.Q. Guo, S. Gurney, W. Hagg, D. Hall, U.K. Haritashya, G. Hartmann, C.
Helm, S. Herreid, I. Howat, G. Kapustin, T. Khromova, M. Ké&nig, J. Kohler, D. Kriegel, S. Kutuzov, L.
Lavrentiev, R. LeBris, S.Y. Liu, J. Lund, W. Manley, R. Marti, C. Mayer, E.S. Miles, X. Li, B. Menounos,
A. Mercer, N. Molg, P. Mool, G. Nosenko, A. Negrete, T. Nuimura, C. Nuth, R. Pettersson, A.
Racoviteanu, R. Ranzi, P. Rastner, F. Rau, B. Raup, J. Rich, H. Rott, A. Sakai, C. Schneider, Y.
Seliverstov, M. Sharp, O. Sigurdsson, C. Stokes, R.G. Way, R. Wheate, S. Winsvold, G. Wolken, F.
Wyatt, N. Zheltyhina (2015) Randolph Glacier Inventory — A Dataset of Global Glacier Outlines: Version
5.0. Global Land Ice Measurements from Space, Digital Media, Boulder, Colorado, USA.

%! Jonathan Bamber (2016) Land Ice: Indicator and Integrator of Climate Change. In: Climate Change:
Observed Impacts on Planet Earth, 2" Edition [Trevor M. Letcher (ed.)], Elsevier, Amsterdam, p. 64.

P21d., p. 64.

% 1d., pp. 64-65.

%% A substantial portion of the Antarctic ice sheet is submerged in the sea and this volume of

submerged ice has only a small effect on sea level rise on melting.
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over the past five decades. Ice mass loss has also likely increased in many regions in the
last two decades. However, since around 2005 there have been slightly smaller losses in
some regions. In the Central Europe region, the increase in loss rates was earliest and
strongest. In the Russian Arctic, the Antarctic and the Sub-Antarctic, the signals are
highly uncertain and the trends unclear.”” There is very high confidence that the
Greenland ice sheet has lost ice and contributed to sea level rise over the last two
decades and there is high confidence that the average rate of ice loss has increased from
34 gigatons per year over the period 1992-2001 to 215 gigatons per year over the period
2002-2011.>%° There is high confidence that the Antarctic ice sheet and its peripheral
glaciers are currently also losing ice and this ice mass loss has increased since 2005.
The average rate of ice loss has likely increased from 30 gigatons per year over the
period 1992-2001 to 147 gigatons over the period 2002-2011.>"’

There is medium confidence that the global glacier volume, excluding glaciers on the
periphery of Antarctica, will decrease by 15 to 55% for RCP2.6, and by 35 to 85% for
RCP8.5 by 2100. There is medium confidence that the area of near-surface permafrost
will decrease by 37% for RCP2.6 and 81% for RCP8.5 by 2100.°”® Several recent
studies of velocity change and sizes of accumulation areas indicate that the world’s
glaciers are far from equilibrium with present-day climate conditions and will therefore

continue to lose considerable mass in the future even without further global warming.””
2.2.1.4. Impact of Land Ice Melting on Global Mean Sea Levels (GMSL)

Observations from satellite and airborne surveys in the last two decades coupled with
calculations using mass budget, repeat altimetry and gravimetric methods indicated that
the Greenland contribution to the Global Mean Sea Levels (GMSL) has very likely (90—
100%) increased from 0.09mm per year for the earlier period 1992-2001 to 0.59mm per
year for the latter period 2002-2011 while the Antarctica contribution has likely (66—
100%) increased from 0.08mm per year for 1992-2001 to 0.40mm per year for 2002—
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2011.°”° The combined contribution of both ice sheets for 1993-2010 was 0.60 mm per
year while that from other glaciers was 0.76 mm per year for the same period. The
observed average rise in GMSL for this same period was 3.2 mm per year. Hence, the

contribution of land ice melting to the GMSL was estimated to be about 43%.%"'

2.2.2. Impacts in the Hydrosphere

The movement of water in the climate system is primarily driven by heat energy. Water
evaporates into vapor in the atmosphere. It cools into liquid to form clouds. It solidifies
into snow and ice in the cryosphere, and it melts into liquid on land and flows back into
602 1,
It 1s

connected to all components of the Earth. Hence, warming impacts on all components

the ocean. The water cycle is essential for growth and maintenance of life.

via the water cycle. The amount of water vapor stored in the atmosphere is only a tiny
fraction (about 0.001%) of the total water content in the climate system. About 0.8% is
fresh-water in the form of surface water or ground water, 1.7% is stored in the form of
ice sheets, glaciers and ice caps while 96.5% is contained in the ocean. The ocean is the
ultimate reservoir that initiates the water cycle.®” 75% of water exchange between the

atmosphere and the Earth’s surface is evaporation and precipitation over the oceans.*”

Because of its large mass, the high specific heat capacity of seawater, and its ability to
connect its surface water to its deep interior, the ocean has a large capacity to store heat

energy. For instance, 93% of the excess heat energy stored by the Earth over the last 50
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years is in the ocean.®® Working as a coupled atmosphere-ocean circulation system, the
ocean moves heat from the equator to the poles to cool the tropics and warm the
poles.®®® At the same water-air interface, the ocean exchanges gases and particles with
the atmosphere. It removes carbon dioxide and releases oxygen, and participates in
biogeochemical cycles that regulate the biosphere. The ocean currently contains 50
times more carbon than the atmosphere.®”’ It slows down the global warming rate by
absorbing about 25% of the anthropogenic carbon dioxide emissions.®® Covering 71%
of the Earth’s surface to an average depth of 3730m and containing 97% of surface
water, the ocean has an enormous capacity to store and release heat energy and

chemical species on timescales of seasons to centuries.’”
2.2.2.1. Ocean as Long-Term Integrator of Climate Change

The ocean is a long-term integrator of climate change. Its enormous capacity to hold
heat and carbon dioxide means that the ocean integrates short-term climate variability
and provides a better signal of long-term impact. Hence, both climate variability and
climate change on time scales from seasons to millennia is linked to the ocean and its
interactions with the cryosphere and atmosphere. Observation of long-term changes in
the ocean is a useful tool to track the evolution of climate change. It also serves as a

relevant benchmark for determining the validity of climate model simulations.®'

It is virtually certain (99—100%) that the upper ocean above 700m has warmed from
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1971 to 2010. There is high confidence in this assessment because of the increased data
coverage after 1971 and a high level of agreement among independent observations of
sub-surface temperature, sea surface temperature, and sea level rise, which includes a
substantive component due to thermal expansion. The strongest warming is 0.11[0.09—
0.13]°C per decade found in the upper 75m, decreasing to about 0.015°C per decade at
700m. Hence, it is virtually certain that the heat content has increased for the ocean
above 700m during this period. There is also high confidence that ocean warming
dominates the global energy change inventory, accounting for about 93% of the increase
in the Earth’s energy budget between 1971 and 2010, and warming of the upper ocean

above 700m accounts for about 64% of the ocean warming.®"'

The export of GHG emissions into the deep ocean by carbon sequestration is known as
the ‘biological pump’.®’* The phytoplanktons in the euphotic zone synthesize organic
carbon compounds in the form of soft tissues via photosynthesis while the planktons
and mollusks recycle inorganic calcium carbonate in the form of hard shells. These
species form the base of the marine food web. Through respiration, some of the fixed
carbon stay in the euphotic zone to be recycled as part of the regenerative nutrient cycle.
The remaining fixed carbon sink to the ocean floor. The sinking particles form
aggregates, enhancing the sinking rate. This aggregation gives the sinking particles a
better chance of escaping predation and decomposition by bacteria. The fixed carbon
decomposed by bacteria is re-mineralized for use again in primary production. The
particles that escape all these processes are sequestered in the ocean sediments and may
remain there for millions of years. This ‘biological pump’ is responsible for lowering
the atmospheric carbon dioxide content. There is high agreement among the multiple
independent studies on the increases in the ocean inventory of anthropogenic carbon to
conclude that it is virtually certain (99-100%) that the ocean is increasingly absorbing
anthropogenic carbon dioxide. It is very likely that the oceanic anthropogenic carbon

inventory increased from 1994-2010 at 1.0-3.2 PgC per year.’"?

2.2.2.2. Ocean Acidification: Good Indicator of Climate Change
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Increase in atmospheric carbon dioxide content also affects ocean acidification, which is
the reduction in ocean pH over an extended period, typically decades or longer. The
observed decrease is another good indicator of climate change. Although it can be
caused by natural additions or subtractions, e.g. increased volcanic activity, methane
hydrate releases, changes in net respiration, the primary cause is increased absorption of
atmospheric carbon dioxide.®'* There is high confidence that the ocean pH has
decreased by 0.1 since the preindustrial era.®’’ Because pH is a logarithmic scale, the
observed decrease of 0.1 corresponds to a 26% increase in the hydrogen ion
concentration of seawater.®'® Carbon dioxide (CO,) reacts with water (H,0) to form the
bicarbonate ion (HCO™) and hydrogen ion (H"), decreasing the pH. In the ocean, this
change can be buffered by the dissolution of bases, such as carbonate ion (CO3”). The
current rate of atmospheric carbon dioxide absorption is too rapid to be buffered

617

sufficiently by dissolved bases to prevent a reduction in pH.” " Although the average pH

of ocean surface waters has decreased from 8.2 to 8.1 since the advent of the Industrial

Revolution, the ocean pH is not expected to become acidic (pH < 7).'®

To date, the oceans have absorbed approximately 155+30 PgC, which corresponds to
roughly one-fourth of the total amount of carbon dioxide emitted (55585 PgC) by
human activities since preindustrial times. Based on paleoclimatic studies, this current
rate of ocean acidification is unprecedented in the last 300 million years.®’® More
importantly, it has been projected that it would take tens of thousands of years for the
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ocean pH to return naturally to a near pre-industrial state.”” It is virtually certain that
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ocean acidification will increase in the future. Studies based on the CMIP5 Earth
System models projected decrease in global mean surface pH of 0.06—0.07 for RCP2.6,
0.14-0.15 for RCP4.5, 0.20-0.21 for RCP6.0, and 0.30-0.32 for RCP8.5.!

2.2.2.3. Impact of Ocean Acidification on Marine Biological Ecosystems

To date, there are few empirical data of trends in marine biology that can be attributed
directly to ocean acidification. Although there is a paucity of current observational
records, the past geological records are imprinted with numerous examples of marine
biotic responses to natural ocean acidification.®”? Palacoclimatic studies indicate that
ocean acidification is a threat to the survival of many marine organisms, particularly
organisms that use calcium carbonate to produce shells and skeletons.®”> One of the
best-studied palacoclimatic events took place during the Palacocene-Eocene thermal
maximum (PETM) period 55.5 million years ago, which was characterized by a
transient climatic warming with clear evidence of ocean acidification.®** A major
extinction of deep-sea benthic foraminiferal fauna took place during the PETM.
Although the operating mechanism is still not well understood, it is most probably
associated with global warming.®®® Results from simulating and comparing PETM and
current climate conditions demonstrated that the current ocean acidification exceeds that
during the PETM, which could endanger calcifying marine organisms. The results also
showed that the higher rates of current environmental change at the ocean surface could

potentially even affect the ability of phytoplankton to adapt.®*®
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2.2.2.4. Impact on Coral Reefs: Visual Indicator of Climate Change

One of the most captivating sights on Earth is the multicolour coral reefs just beneath
the ocean surface. The bleaching of these colourful ‘rainforests’ of the ocean is a visual
indicator of climate change. Corals are actually jelly-like creatures that reside in their
self-made calcium carbonate home. These corals also housed different types of
colourful algae, which provide the corals with food, making the coral reefs the colourful
‘rainforests’ of the ocean. Healthy coral reefs support an amazing diversity of marine
life and provide many benefits, including coastal protection, food, medicine,
employment and recreational activities.””” However, when the corals are stressed, the
tenants are evicted, and the corals turned white. This is known as coral bleaching, which
occurred in 1998, the joint warmest year in the entire historical records. That fateful
year, bleaching began in French Polynesia, skipped the western South Pacific islands,
but wrought havoc on the Great Barrier Reef of Australia. It proceeded westward into
the Indian Ocean and destroyed 90% of the coral reefs in the Maldives, moved to Africa
and ended with the bleaching of corals in the West Indies. The whole scene was visible

from space. The sheer global scale of the coral bleaching took scientists by surprise.®?®

Corals can survive and retrieve their algae when temperature cools. However, if the
warming were too high or too long, the corals die. This could be the fate of the
Australian Great Barrier Reef. Aerial surveys showed that two consecutive mass
bleaching episodes in 2016 and 2017 have affected two-thirds of the reef over a
1,500km stretch, leaving only the southern one-third unscathed. These consecutive
episodes gave the reef corals little chance to recover. The mass bleaching in 2017,

second in severity only to 2016, has occurred in the absence of an El Nifio event.®*

2.2.2.5. Impact on Planktonic and Pelagic Communities

The marine pelagic zone is the largest natural ecosystem on the planet, occupying 71%

27 NOAA (2018) Can a coral reef recover from bleaching and other stressful events? National
Oceanic and Atmospheric Administration, United States Department of Commerce. Accessed on 15 July
2018 at: https://oceanservice.noaa.gov/facts/reef-resilience.html

62% Gabrielle Walker and Sir David King (2008) The Hot Topic: How to Tackle Global Warming and
Still Keep the Lights On, Bloomsbury, London, pp. 43-44.

629 Christopher Knaus and Nick Evershed (2017) Great Barrier Reef at terminal stage: scientists
despair at latest coral bleaching data, The Guardian, 9 April 2017. Accessed on 21 August 2017 at:
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of the Earth’s surface, forming the major part of its biosphere. The marine planktonic
and pelagic communities in the zone contribute the overwhelming majority of the
marine biological production that fuels the marine food web and nutrient cycling as well
as about half of the world’s oxygen production and carbon sequestration. Because more
than 99% of the planktonic and pelagic organisms are ectothermal or cold-blooded, they
are highly sensitive to fluctuations in the ocean surface temperature.”’ Meanwhile,
because of the short life cycle of the planktonic organisms and their passive response to
advective changes, the planktonic communities response very rapidly to changes in their
environment. These communities are very sensitive to climate change and provide
significant feedbacks to the Earth’s climate system.”’' The longer-lived and larger
pelagic organisms, e.g. whales, are able to buffer against short-term climate variability
because of their longer lifespan and ability to undergo large geographical migration.
The impact of acidification is opposite that of warming by affecting polar waters most.
Their combinatory effect may result in further range contraction for the boreal and polar

species and restriction of the northward migration of tropical and temperate species.®*?

2.2.2.6. Ecological Responses of Marine Species to Climate Change

Changes in temperature also modulates directly and indirectly species interactions, e.g.
competition, prey-predator relationships, and food web structures. Global warming will
open up new habitats for non-indigenous species, e.g. sub-tropical species in the North
Sea. Meanwhile, invasive species can establish viable populations in regions that were
once unsuitable.”®® Large numbers of a Pacific Ocean diatom Neodenticula seminae was
found in the Labrador Sea of the North Atlantic Ocean in 1988. According to
paleoclimatic evidences and modern surface sampling studies in the North Atlantic
Ocean since 1948, it was the first record of this diatomic species in the North Atlantic
Ocean for 800,000 years. It subsequent spread southward and eastward to other areas of
the North Atlantic Ocean. The scale and rapidity of its spread after such a long lapse is a

good indicator of the impact of climate change on the marine ecosystems.***
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2.2.2.7. Rising Sea Levels: Most Important Risk for Socio-economic System

In the latest update by WG II on the impacts, vulnerability, and adaptation of coastal
systems and low-lying areas to climate change, sea level rise was “perceived as the
most important risk for human systems”, which includes not only the built-up
environment (e.g. settlements, transportation infrastructure and networks, water storage,
drainage) but human activities (e.g. tourism, fisheries, aquaculture) as well as formal

635

and informal institutions (e.g. policies, laws, customs and culture).””” Of the current and

anticipated impacts of climate change, the rise in sea levels will likely be the most

immediate and the most certain to bring about a human catastrophe on a global scale.®*

Coastal regions have always been attractive regions for human settlements because of
their ample subsistence resources, access to marine transportation and trade, suitability
for recreational and cultural activities, or simply because of their special sense of place
at the interface between land and sea.”’’” Utilization of the coastal regions dramatically
increased during the 20™ century, and this trend seems certain to continue through the
21 century.”® This development is partially linked to the global trends of growth and
urbanization, leading to widespread conversion of natural coastal landscapes for
agriculture, aquaculture as well as for industrial, residential, recreation and cultural uses.
It is estimated that 23% of the world’s population now lives both within 100km distance
of the coast and less than 100m above sea level.”*” The population densities of coastal

regions are three times higher than the global average. Migration to the coastal regions

5 Wong, P.P., LJ. Losada, J.-P. Gattuso, J. Hinkel, A. Khattabi, K.L. McInnes, Y. Saito, and A.
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Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B.
Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L.White (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 361-409.
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57 Barbara Neumann, Athanasios T. Vafeidis, Juliane Zimmermann and Robert J. Nicholls (2015)
Future Coastal Population Growth and Exposure to Sea-Level Rise and Coastal Flooding - A Global
Assessment, PLoS ONE, Volume 10, Number 3, 11 Mach 2015, e0118571, p. 2.

538 Nicholls, R.J., P.P. Wong, V.R. Burkett, J.O. Codignotto, J.E. Hay, R.F. McLean, S. Ragoonaden
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is common in both developed and developing countries with 60% of the world’s 39
metropolises with a population of over 5 million being located within 100km of the
coast, including 12 of the world’s 16 cities with populations greater than 10 million.**
About 360 million of these urban residents living in coastal regions that are on grounds
lower than 10m above the sea level are particularly exposed.®*' Assuming a GMSL rise
of about 0.5-2 m, it has been estimated that without coastal protection 72—187 million
people would be displaced due to land loss from submergence and erosion by 2100.%+
There is very high confidence that the coastal systems and low-lying areas will
increasingly experience adverse impacts such as submergence, coastal flooding, and

13

coastal erosion.’* According to James Hansen, “... the world in which civilisation

developed, the world with climate patterns that we know and stable shorelines, is in

L 1644
imminent peril. "

Many small island nations are only a few meters above current sea
level. They face the most serious threat of partial or total inundation from future sea-
level rise. Among the most vulnerable are the Marshall Islands, Kiribati, Tuvalu, Tonga,
the Federated States of Micronesia, and the Cook Islands located in the Pacific Ocean;

Antigua and Nevis in the Caribbean Sea; and the Maldives in the Indian Ocean.’*

Despite these warnings, governments, local communities, and developers have chosen
to ignore the inevitability and dire consequences of continuous sea level rise. For
instance, the United Arab Emirates (UAE) government has constructed spectacular

palm-shaped artificial islands along the Persian Gulf off Dubai, providing spaces for the
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construction of hundreds of luxurious homes. The Dubai urban area has almost tripled
in less than two decades via these Palm Islands and the World Archipelago projects.
The built-up environment is located at low elevation, exposed to inundation by even a

. 64
modest sea-level rise.%*°

Meanwhile, South Florida, USA, is already home to 6 million people and is projected to
grow by 3 million over the next three decades. Current sea-level rise has not stopped
developers from building more luxurious condominiums. The government is contented
to spend billions to hold the shoreline in place with artificial beaches, breakwaters and
sea-walls, and the local communities are flocking there to own a piece of tropical luxury.
Its very existence depends on the continued allure of the beaches, waterways and natural
environment.**’ Because of the porous limestone on which the major cities in South
Florida are built, even modest sea level rise comes at great economic cost. It has been
estimated that between US$15 billion and US$23 billion of existing property will likely
be below sea level by 2050, and between US$53 billion and US$208 billion by 2100.%*®
According to the same report, if the whole nation were to continue with business as
usual, between US$66 billion and US$106 billion worth of existing coastal property
will likely be below sea level by 2050, and from US$238 billion to US$507 billion by
2100. There is a 1-in-20 chance that more than US$701 billion worth of existing coastal
property will be below sea level nationwide and more than US$730 billion additional
property at risk during high tide by 2100.°*

2.2.2.8. Projection in Sea Level Rise

Over decades and centuries, the GMSL will rise because of the increase in the amount

650

of liquid water in the ocean and expansion of its volume.””” The main increase is melt-

feed from the cryosphere as a result of rising air temperature, estimated at 1.46mm per

646 Naser Al Wasmi (2017) UAE’s coastal cities at high risk from rising sea levels, The National,
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year. Volume expansion due to temperature increase was estimated at 1.10mm per year
for the period 1993-2010.%" Another significant contributor to the sea level budget is
terrestrial water. Although filling of reservoirs affects the sea level rise negatively, other
human interferences with the water cycle, e.g. wetland drainage, sedimentation in
reservoirs, groundwater mining, surface water consumption and deforestation, affects
sea level rise positively.®> It was estimated at 0.38mm per year for 1993-2010.%>
Hence, there is a discrepancy in the sea level budget when the observed sea level rise of
3.2mm per year is compared to the total estimate of 2.84mm per year from the 3
contributors, which has been attributed to the underestimation of the ice melt®>* and the

uncertainty of the terrestrial water sources.®

Direct observations of sea level change have been made with tide gauges over 150 years,
and with satellite radar altimeters over 20 years. Although there is regional and local
variability, the evidence indicates that the GMSL is rising.**® The historical tide gauge
record shows that the GMSL in the 20th century was 1.7mm per year.””’ This rate
increased to 3.2mm per year in 1993-2010.°® There is medium confidence in projecting
that the GMSL rise for 2081-2100 relative to 19862005 will likely be in the ranges of
0.26-0.55 m for RCP2.6, 0.32-0.63 m for RCP4.5, 0.33—0.63 m for RCP6.0, and 0.45—
0.82 m for RCP8.5. There is medium confidence that the rise for RCP8.5 will be in the
range 0.52-0.98 m for year 2100.°° Although it will not be uniform in the world’s
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oceans, it is very likely that the sea level will rise in over 95% of the oceans.’®® The
collapse of marine-based sectors of the Antarctic ice sheet could cause a substantial
GMSL rise above this range. A recent study simulating the evolution of the whole West
Antarctic Ice Sheet showed that if the Amundsen Sea were to be destabilized the entire

marine ice sheet would discharge into the ocean causing a sea level rise of about 3m.%®!
2.2.2.9. Impacts in Other Parts of the Hydrosphere

The amount of water vapor in the lower troposphere increases with global warming.
Measurements indicate that the lower tropospheric water vapor has increased at large
spatial scales since the 1970s. An increase of 3.5% in the observed global tropospheric
water vapor over the past 40 years is consistent with the observed temperature increase
of about 0.5°C with relative humidity staying approximately constant. This change can

be attributed to human-induced global warming with medium confidence.®®

Changes in precipitation are harder to ascertain because of the difficulty in precipitation
sampling. The projected rate of increase for precipitation at 2% per degree rise in
temperature is much lower than the projected 7% per degree rise in temperature for the
lower tropospheric water vapour. Still, precipitation is projected to increase gradually in
the 21st century.®® The changes in precipitation will not be uniform. Some regions, e.g.
the high latitude landmasses in Eurasia and America, will likely experience a higher
increase in precipitation, especially during the winter season. The mid-latitude and
subtropical arid and semi-arid regional belts will likely experience a decrease in

precipitation. The remaining regions will not experience much change at all.®**

Improving the reliability of future projections in precipitation is crucial for the Sahel
region in Africa (12°N—-20°N), which is a semi-arid region on the southern margin of
the Sahara desert. For instance, the Sahel region experienced an unprecedented severe

drought lasting from the late 1960s to the late 1980s, with only partial recovery through
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2003.%%° There is great concern because the region is dependent on agriculture. Negative

trends in annual precipitation may significantly alter the availability of water resources
in the Sahel region.®® The region appears to be tending to drier conditions, largely
driven by a weakening of the West African Monsoon, which is one of the three main
processes responsible for inter-seasonal precipitation, namely a flow of moist air from
the south associated with the west African monsoon onset, the seasonal movement of
the ITCZ, and a dry and aerosol-rich advection from the Sahara.®”” However, there are

conflicting evidences from different studies related to the Sahel region.**®

2.2.3. Impacts in Atmospheric Circulation

The trend in pole-ward displacement of major pressure systems and wind belts are
likely to have significant impact on regional climates.®® There has been a pole-ward
expansion in atmospheric circulation since the 1970s based on evidences from multiple

independent studies.®”

It essentially involves the meridional widening of the tropical
belt, a pole-ward shift of storm tracks and eddy-driven jet in the extra-tropical belt, and
a contraction of the northern polar vortex. Evidences for such a pole-ward expansion are

more robust in the Northern Hemisphere as compared to the Southern Hemisphere.®”!
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2.2.3.1. Pole-ward Expansion of Tropical Belt

The meridional widening of the tropical belt is concomitant with the pole-ward shift of
the Hadley Cell edge. Following the first climate model study in 2001°”* to gauge the
response of atmospheric circulation to GHG emissions, many subsequent studies, based
on observation, specific climate models, or climate models from CMIP3 and CMIP5
archives respectively, concluded that GHG-related global warming does lead to an
expansion of the meridional tropical circulation over both hemispheres.®”> Magnitude of
the pole-ward shift of the Hadley Cell edge over the past few decades have been
estimated by recent studies to be about 0.35°latitude per decade in the Northern
Hemisphere and 0.17°latitude per decade in the Southern Hemisphere.®’*®” These
findings are significant because the edges of the Hadley Cell represent the boundaries of
the tropical and sub-tropical regions, which have sharp meridional gradients in
precipitation.®’® Although there is no direct observational evidence, the intensity of this
tropical circulation might have decreased as a result of the imbalance brought about by
increasing moisture-holding capacity of warmer air not being followed by an equivalent
intensification of the water cycle.®”’ To date, changes in intensity and position of the
global atmospheric circulation systems have been modest in magnitude. However, even
small shifts in the location and intensity of the Hadley Cell, storm tracks and eddy-
driven jets can have important implications by modifying patterns of storminess,

temperature, and precipitation, particularly in the subtropical dry zone regions.’”®
2.2.3.2. Pole-ward Shift of Extra-Tropical Circulation

Concomitant with the pole-ward expansion of the tropical belt is the pole-ward shift in

the extra-tropical circulation, namely storm tracks and eddy-driven jets, as there is

672 Paul J. Kushner, Isaac M. Held and Thomas L. Delworth (2001) Southern hemisphere atmospheric
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evidence that the tropical and extra-tropical circulation trends are connected by the
similar causes and mechanisms.®”” For instance, during a positive southern Annular
Mode (SAM) event, the Westerly wind belt contracts towards Antarctica. As a result,
high-pressure belts develop over southern Australia, and the Westerly winds become
weaker than normal. The penetration of the wet cold fronts inland becomes restricted,
resulting in less precipitation over southern Australia.®®” A study in 2002°%' was the first
to connect the SAM trend to the stratospheric ozone layer depletion occurring over the
Antarctica. It led to a number of climate modeling studies, which confirmed that
localized cooling in the lower polar stratosphere, due to stratospheric ozone depletion, is
an important driver for the SAM shift during late spring. Models that do not incorporate
this effect did not reproduce the observed trend of the SAM.®*

2.2.3.3. Drivers of Atmospheric Circulation Changes

Both external forcings and internal processes drive these atmospheric circulation
changes. The forcings from changing levels of greenhouse gases, ozone and aerosols
impact on the atmosphere’s temperature structure and alter its circulation. This
imbalance in the Earth’s energy budget will also impact sea surface temperatures (SST),
and the SSTs in turn will feedback onto the atmosphere’s temperature and circulation.
Studies investigating the relative roles played by these direct and indirect effects had
been inconclusive. Finding conclusive evidences for the anthropogenic external forcings
responsible for these atmospheric circulation changes has proven difficult because the
shifts in the general atmospheric circulation are complex, including the superposition of
various factors, with partly opposing effects, nonlinearities of the circulation system,
effects of unknown factors, and unrealistic climate model responses to these factors.®*?
Hence, it is still an open question whether external forcings or internal processes are

. . . . . 4
more important in the observed atmospheric circulation changes.®®

Climate model simulations of future expansion rates are smaller as they do not include

679 paul W. Staten and Thomas Reichler (2014) On the ratio between shifts in the eddy-driven jet and
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the effects from natural climate variations. The width of the tropical belt is expected to
expand by 200-300 km by 2100. These simulations indicate that long-term circulation
trends can be attributed to anthropogenic activities, e.g. changes in greenhouse gases,
stratospheric ozone, and aerosols while the natural climate variation associated with

ocean variability is important on shorter, decade-long timescales.®®

2.2.4. Impacts on Extreme Weather Events

Although climate changes are profound, they appear distant to most of humankind
because the natural rhythm of daily and seasonal variability in the weather masks these
changes in the Earth’s climate. However, people are affected directly by deaths and
injuries due to heat waves, droughts, floods and intense storms. They are also affected
indirectly via illnesses due to air pollution, spread of disease vectors, water and food
insecurity, under-nutrition, and displacement from crucial infrastructure disruptions.®*®
In the 2017 publication of Lancet on planetary health, it was estimated that weather-
related disasters could affect two-third of the European population annually during the
period 2071-2100 as compared to one-twentieth in 1981-2010. The number of weather-
related fatalities per year is expected to increase by 50 times from its current level in
Europe. The study estimated that climate change could account for more than 90% of
the rise in risk due to a rise in the frequency of heat waves.®®’ Thus, when people
experience extreme weather events at higher frequency and greater intensity, many will

be concerned about the connection between extreme weather events and climate change.

Not every extreme weather event is a pure meteorological event. Droughts, floods and
wild fires depend significantly on the state of human artifacts and activities, e.g. land

management, controlled burning, dams and levees, which influence their magnitude and
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frequency.®®® The definition of ‘extreme indices’ of weather events can either be based
on probability of occurrence of given quantities or based on impact of threshold being
exceeded. Typically they refer to events occurring as often as 5 or 10% of the time.
Even if a weather event were not extreme in a statistical sense, it could produce an
extreme impact by crossing a critical threshold in a social ecosystem. A typical tropical
cyclone can have an extreme impact depending on where and when it approaches
landfall even if it is not extreme in its intensity. Some types of extreme weather depend
on the cumulative effects of individual events that are themselves not extreme, e.g.
floods and droughts.®® Changes in extreme weather events can also be due to changes
in the mean climate. A substantial body of evidence shows that climate change has led
to quantifiable changes in the intensity and/or frequency of some types of extreme

690,691

weather events. Defining extreme weather events is a complex process.

2.2.4.1. Attribution of Extreme Weather Events to Climate Change

The attribution of extreme weather events provides valuable information about the risks
involved, requirements of an early warning system, how to plan forward, and what to
regulate to alleviate future disasters. It also increases the confidence level of many risk
calculations that underpin much of society’s activities, e.g. management of land, shelter,
water, food, transport and health.®”* There are also compelling reasons to study the

extreme weather attribution from a scientific perspective. The knowledge would deepen
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our understanding of the climate system, enhancing scientists’ ability to forecast future

weather and climate states with greater accuracy for both mitigation and adaptation.®”

One must not underestimate the difficulty of such a task. Our climate system is highly
complex with many fluxes of energy and mass transfers among the different physical
components operating over a wide range of spatial-temporal scales, often driven by non-
linear interactions. Natural climate variability invariably plays a role in it t00.°****> The
attribution of specific extreme weather events to climate change is often confounded by
low-frequency natural variability of internal processes, which influences the frequencies
of extreme events on decadal to multi-decadal timescales. The observation of such
longer-term trends is too few for their uncertainties to be assessed reliably. Besides, its
low-frequency variability does not allow for accurate climate model simulations.®®®
Therefore, it is important to note that statements about attribution are sensitive to the
way questions are posed and the contexts of these questions. The interpretation of an
attribution study is only valid when the assumptions and choices that were made in
conducting the study are clearly stated and uncertainties are carefully estimated. Hence,
the results of an attribution study should not be used to draw general conclusions about

the impact of climate change on even the same type of extreme weather events.*”’

2.2.4.2. Extreme Heat and Cold Weather Events

It is very likely (90-100%) that the number of cold days/nights has decreased and the
number of warm days/nights has increased between 1951 and 2010.%”® For instance, the
average night temperature in Singapore for 1960—1969 was 23.53°C. It had increased to
25.41°C in 2008-2017.° 1t is likely that heat wave frequency has increased in large
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parts of Europe, Asia and Australia. Due to the lack of data from Africa and South
America, there is only medium confidence that the length and frequency of warm spells
have increased on a global scale.”” It is very likely (90-100%) that human influence has
contributed to these changes in the frequency and intensity of daily temperature
extremes since 1950.7°' It is also virtually certain (99-100%) that increases in the
frequency and magnitude of warm extremes and decreases in cold extremes in daily

temperatures will occur on a global scale throughout the 21% century.”*
2.2.4.3. Heavy Rainfall, Floods and Droughts

Water moves through the global water cycle but it is essentially a local resource. Hence,
water-related events such as heavy rainfall, floods and droughts differ between regions.
It is likely (66-100%) the number of heavy rainfall events has increased in more regions
since 1950. Many regions, however, have statistically non-significant or negative trends.
There is only medium confidence that human influence has contributed to a global scale
intensification of heavier rainfall since 1950 in land regions where observational
coverage is sufficient for assessment.’” Studies have projected that it is likely (66-
100%) the frequency of heavier rainfall or proportion of total rainfall from heavy
rainfalls will increase in the 21% century over many regions, especially in the higher

latitudes and the tropics as well as the northern mid-latitudes in winter.”"*

Evidence to assess observed changes in the magnitude and frequency of floods due to
climate change is limited because data are sparse. There is also low agreement among

the sparse data. Hence, there is low confidence at the global scale regarding such
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changes. However, in the specific case of extreme coastal high water, it is likely (66-
100%) that there has been an increase, which is directly related to increases in the
GMSL.”” The attribution of changes in floods to climate change is even more difficult.
Besides the meteorological effects of rainfall, snow cover and sea level, and the
hydrological effects of soil moisture content and land surface, there are also the
confounding effects of changes in land use and infrastructure development, e.g. dikes
and reservoirs. There is low confidence that climate change has affected the magnitude
or frequency of floods.”” Although projected increases in rainfall and temperature
imply changes in floods, there is only medium confidence that projected increases in
rainfall could contribute to an increase in rain-generated local flooding in some regions.
Similarly, projected increases in temperature are likely (66-100%) to result in earlier
spring peak flows in snowmelt- and glacier-fed rivers but there is low confidence in
their projected magnitudes. Hence, there is low confidence in the global projections of

changes in floods due to limited evidence and complexity of causes.”®’

There is medium confidence that some regions, southern Europe and West Africa, have
experienced more intense and longer droughts, but in some regions, central North
America and north-western Australia, droughts have become less frequent, less intense,
or shorter.””® Although drought is predominantly affected by rainfall, it is also affected
by other meteorological conditions such as temperature, wind speed, and solar radiation,
and hydrological conditions such as soil moisture content and land surface. Drought is
also a complex phenomenon. There are large uncertainties in the observed changes in
drought to anthropogenic forcing. There is also difficulty of differentiating between
decadal-scale natural variability and climate change. Hence, the IPCC concluded that
there is low confidence in detection and attribution of changes in drought due to
anthropogenic forcing since 1950.”% There is also low confidence in projecting changes
in droughts due to insufficient agreement among studies. Some recent studies have
indicated with medium confidence a projected increase in duration and intensity of

droughts in southern Europe, the Mediterranean region, central Europe, central North
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America, Central America and Mexico, northeast Brazil, and southern Africa.”"’

2.2.4.4. Tropical and Extra-tropical Cyclones

Tropical cyclones are among the most destructive natural weather events. According to
the United States Census Bureau, Hurricane Katrina was “the costliest U.S. hurricane on
record, and the deadliest to strike our nation since 1928.””"! It made landfall 3 times and
travelled as a hurricane 130 miles from the coast. A day before 29 August 2005, the city
mayor ordered mandatory evacuation of all New Orleans residents, displacing about
400,000 people.”'? The city’s levees broke and soon 80% of the city was underwater. It
was responsible for 1,833 deaths and damage estimated at $151 billion, including $75
billion in New Orleans and along the Mississippi coast.”'® Although tropical cyclones
are commonly associated with extreme wind, it is the surging storm and flooding from
extreme rainfall, which generally causes the greatest damage and loss of life. The global
frequency of tropical cyclones has remained roughly steady at 90 cyclones per year.
However, there is substantial variability within the respective ocean basins over annual
to decadal timescales, which when coupled with substantial variability in tropical
cyclone tracks, pose significant challenges for mitigation and disaster planning.”'* IPCC
has assessed that there is low confidence in attributing changes in cyclone activity to a
particular forcing as there is substantial disagreement on the relative importance of
internal variability, GHG and aerosols. It is likely (66-100%) that frequency of tropical
cyclones will decrease or remain unchanged. It is also likely that the mean maximum
wind speed will increase although increases may not occur in all regions. It is more
likely than not (>50-100%) that frequency of the most intense storms will increase in

some ocean basins. However, there is low confidence in projections of changes in
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tropical cyclone genesis, location, tracks, duration, or areas of impact.”"

As extra-tropical cyclones are accompanied by windstorms, wave buildup, storm surges
or heavy rainfall, changes in intensity of extra-tropical cyclones or a systematic shift in
the location of extra-tropical cyclone activity can have a great impact on a wide range of
regional weather events.”'° It is likely (66-100%) that there has been a pole-ward shift in
the extra-tropical storm tracks the last 50 years. There is medium confidence that this
observed shift is influenced by anthropogenic forcing although it has not been formally
attributed. There is also medium confidence that an increased anthropogenic forcing
will lead to a reduction in the number of mid-latitude cyclones averaged over each
hemisphere.”'” Different studies have resulted in different projections of future regional

changes leading to low confidence in region-specific projections.”'®
2.2.4.6. Extreme Snow and Ice Storms

There is no universal criterion for defining extreme snow or ice storm events. The
situation is compounded by the presence of people in the area impacted by the storm.
Hence, region-specific impact indices have been developed combining both the severity
of the storm and population of the affected area.””” Snowfall measurements are known
to suffer from heterogeneities and snow depth data are of limited value as compaction
and drifting are common with winter snow events.””* Snow and ice storms are often
accompanied by strong winds. Therefore, attribution of extreme snow and ice storm
events suffers from similar challenges as other extreme events that are strongly
governed by atmospheric circulation.””' In view of the ambiguities in event definition,
data limitation and uncertainty of forced changes for atmospheric circulation, there have

been few attribution studies in observation of extreme snow and ice events.
2.2.4.7. Severe Convective Storms
The term ‘convection’ used in meteorology refers to strong vertical motion (updraft and

downdraft) driven by buoyancy in the atmosphere, and the term “severe” is applied

when some of the storm variables exceed specified thresholds, e.g., wind speeds greater
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than 25ms™ or hailstones larger than 2cm. These storms usually produce strong winds,
hail, tornadoes, extensive lightning, or heavy rainfall over land. They are small in both
spatial extent and temporal duration as compared to other extreme weather events. The
most extreme events, such as tornadoes and large hail, are localized and not well

722

resolved by conventional meteorological observations.”” The detection of trends in

severe convective storms is also difficult due to data heterogeneities. To date, no

. . . . 2
attribution study of severe convective storms has been carried out.”*

2.2.4.8. Wild Fires

Wildfires are not meteorological events. However, their initiation and extent are
influenced by climate factors, e.g. thunderstorms, drought and winds. Attribution
studies of extreme wildfires are limited by the availability of consistent data records.
Globally, there has been a significant lengthening of the fire season during the period
19792013 across more than 25.3% of the Earth’s vegetated surface, resulting in an
18.7% increase in the global mean fire weather season length, which would be
consistent with global warming.”** One of the earliest attribution studies demonstrated
that human-induced climate change has a detectable influence on the increase of

wildfire burn areas in Canada during 1959-1999 period.’*

2.2.5. Impacts on Freshwater Resources

Only a small portion of about 2.5% of the planet’s water is actually available in the
form of freshwater to meet our basic needs of drinking, sanitation and irrigation while
97.5% is unavailable in the form of salt water. Of that 2.5% of freshwater, about 69.4%
is locked up in the form of snow and ice in the cryosphere, about 30.1% is in the form
of ground water, with less than 0.5% on the surface (lakes, ponds, bogs, rivers and

streams), and less than 0.05% retained in the atmosphere as water vapor.’*® Changes in
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the water cycle due to climate change can lead to diverse impacts and risks. However,
the water cycle also interact with and are conditioned by the equally important, if not
more important, non-climatic drivers of population increase, economic development,
urbanization, and land use or natural geomorphic changes as well as water management
responses, which also challenge the sustainability of freshwater resources by decreasing

water supply or increasing demand.

Climate models project decrease of freshwater resources in some region and increase in
other regions due to changes in rainfall, albeit with large uncertainties in many places. It
is likely to decrease in some dry subtropical and mid-latitude regions and increase in
some humid mid-latitude and high latitude regions.””” Even where increases in rainfall
are projected, there can still be short-term shortages due to greater variability in rainfall
or seasonal reductions of water supply from the decrease in snow and ice storage in the
glaciers over time.”*® Global warming will melt snow and ice, and there will be a “melt-
water dividend” for many rivers fed by glaciers during part of the 21" century. However,
the continued shrinkage of the glaciers means that the total amount of melt-water will
decrease after several decades. More importantly, unless infrastructure investments are
made to exploit the “melt-water dividend”, the extra freshwater will ultimately flow into
the sea without increasing the available freshwater supply.’” Availability of potable
water can also be reduced by the negative impact of climate change on the water quality.
For instance, the quality of the water in lakes, for use as potable water, could be affected

by the blooming of toxin-producing algae as a result of rising surface temperatures.”*’

It is more helpful to compare the different water cycle changes that are projected for the
different emission scenarios. These projections provide quantitative estimates to what
may happen under current water resources management practice and what actions may

be needed to avoid undesirable results. The projections for 2100 are as follows:

(1) GMST ~2.7°C above the preindustrial period will increase the number of people

the Interior. Accessed on 1 August 2018 at: https://water.usgs.gov/edu/earthwherewater.html

27 Jiménez Cisneros, B.E., T. Oki, N.W. Arnell, G. Benito, J.G. Cogley, P. Doll, T. Jiang, and S.S.
Mwakalila (2014) Freshwater resources. In: Climate Change 2014: Impacts, Adaptation, and
Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J.
Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B.
Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L.White (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, p. 251.

8 1d., p. 257.

1d., p. 257.

P14, p. 251.
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living under severe decrease in water resources by 15% and number of people

living under absolute water scarcity by 40% as compared with the effects of

population growth alone.”!

3) The projected population suffering from a 10% reduction of groundwater
resources by the 2080s as compared to the 1971-2000 period decreases from
38% for RCP8.5 to 24% for RCP2.6. The projected population that will be
spared any significant groundwater resources change would increase from 29%
to 47% for RCP2.6.”

3) The projected additional population (with >50% confidence level) exposed to
new or aggravated water scarcity are 8%, 11% and 13% of the total population
in 2100 with the GMST rise of 2°C, 3.5°C and 5°C respectively. Currently,

approximately 1.3 billion people already live in water-scarce regions.”””

2.2.6. Impacts on Fisheries and Aquaculture

The fisheries and aquaculture processes are more vulnerable to the impacts of climate
change than agriculture and livestock. Fisheries are strongly influenced by the seawater
and freshwater ecosystem structures and processes. Hence, the rise in water surface
temperature, the changes in the intensity, frequency, and seasonality of climate patterns,
the changes in intensity and frequency of extreme weather events, the sea level rise, the
loss of Arctic and Antarctic sea ice, the melting of glaciers, ocean acidification, the
northward shift of atmospheric circulation, the changes in precipitation with associated
changes in groundwater and river flows are expected to result in significant changes
across a wide range of marine and freshwater ecosystems with consequences for

. . 4
fisheries and aquaculture in many places.”

31 Schewe, J., J. Heinke, D. Gerten, I. Haddeland, N.W. Arnell, D.B. Clark, R. Dankers, S. Eisner, B.
Fekete, F.J. Colon-Gonzalez, S.N. Gosling, H. Kim, X. Liu, Y. Masaki, F.T. Portmann, Y. Satoh, T.
Stacke, Q. Tang, Y. Wada, D. Wisser, T. Albrecht, K. Frieler, F. Piontek, L.Warszawski and P. Kabat
(2014) Multi-model assessment of water scarcity under climate change, Proceedings of the National
Academy of Sciences of the United States of America, Volume 111, Issue 9, p. 3245.

2 Felix T Portmann, Petra Doll, Stephanie Eisner and Martina Florke (2013) Impact of climate
change on renewable groundwater resources: assessing the benefits of avoided greenhouse gas emissions
using selected CMIP5 climate projections, Environmental Research Letters, Volume 8, 024023, p. 1.

33 Dieter Gerten, Wolfgang Lucht, Sebastian Ostberg, Jens Heinke, Martin Kowarsch, Holger Kreft,
Zbigniew W Kundzewicz, Johann Rastgooy, Rachel Warren and Hans Joachim Schellnhuber (2013)
Asynchronous exposure to global warming: freshwater resources and terrestrial ecosystems,
Environmental Research Letters, Volume 8, 034032, p. 1.

734 Porter, J.R., L. Xie, A.J. Challinor, K. Cochrane, S.M. Howden, M.M. Igbal, D.B. Lobell, and M.I.

Travasso (2014) Food security and food production systems. In: Climate Change 2014: Impacts,
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There is high confidence that climate change will impact negatively on fisheries and
aquaculture production of developing countries in the tropical region. The poorest
fishers and others dependent on fisheries and subsistence aquaculture will be the most
vulnerable to these changes in climate, including those in Small Island Developing
States, central and western African countries, Peru and Colombia in South America, and
some tropical Asian countries. The developed countries in the temperate region,

however, may experience benefits.”

An estimated 500 million people depend on coral reef ecosystems for food and other
resources in their daily existence. Negative climate change impact therefore has
important consequences for coral reef-related industries such as tourism and fisheries,
as well as serious economic, social and political implications for the narrow-based
economies of the many small island states.”*® Currently, more than 60% of the world
coral reefs are considered to be under immediate risk of damage from a range of local
threats, of which over-harvesting is the most serious. The risk of damage rises to about
75% when the climate change effects of rising ocean surface temperatures are added to
these threats.””’ Declines in coral reef cover typically lead to declines in the abundance
of the majority of fish species associated with the coral reefs. There is high confidence
that the availability of fish and invertebrate species associated with coral reefs that are

important in many tropical coastal fisheries is very likely to be reduced.”®

The social, economic, and nutritional requirements of the still growing human

739
0

population till at least 2100" is already driving heavy exploitation of capture fisheries

and rapid development of aquaculture. For instance, the world fish production is

Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros,
D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C.
Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, p. 500.

31d., p. 507.

3% Ove Hoegh-Guldberg (2011) Coral reef ecosystems and anthropogenic climate change, Regional
Environmental Change, Volume 11, Supplement 1, pp. S215-S227.

7 Lauretta Burke, Kathleen Reythar, Mark Spalding and Alison Perry (2011) Reefs at Risk Revisited,
World Research Institute, Washington, DC, p. 1.

7% Wilson, S.K., N.J. Graham, M.S. Pratchett, G.P. Jones, and V.C. Polunin (2006) Multiple
disturbances and the global degradation of coral reefs: are reef fishes at risk or resilient? Global Change
Biology, Volume 12, Issue 11, pp. 2220-2234.

3% United Nations (2015b) World Population Prospects: The 2015 Revision: Key Findings and
Advance Tables. Population Division, Department of Economic and Social Affairs, United Nations, New
York, p. 3.
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projected to reach 194 million tonnes in 2026 or 15% increase as compared to the base

year 2014. The main driver of this increase in world fish production will be aquaculture.
The expected output of aquaculture in 2026 is 102 million tonnes of cultured fish, which
is 34% higher relative to 2014. 90% of this production will come from Asian countries

with China accounting for 63% of the total production by 2026."*

The impacts of
population growth adding to and compounding the climate change threats will be a big
challenge for humankind to ensure sustainability of fisheries and aquaculture
development. Bio-economic modeling has been used to forecast the feasibility of
sustaining current and higher per capita fish consumption rates stretching into 2050. The
findings show that meeting such consumption rates is highly dependent on the steady
growth of aquaculture. Despite a growing population and the impacts of climate change
on current and potential fish production, meeting the expected growth in fish production
is still feasible provided fisheries and aquaculture are managed sustainably and the
animal feeds industry reduces its reliance on captured fish. Ineffective management and
rising fishmeal prices driven by greater demand could compromise future aquaculture

production and availability of fish products.’*!

2.2.7. Impact of Changes on Agriculture and Livestock

There is medium confidence in the detection and attribution of climate change impacts
on agriculture and livestock in all the inhabited continents. Unlike the aquatic food
systems, it is, however, more challenging to detect and attribute climate change impacts
on agriculture because its outcomes are equally driven by a large number of non-
climatic factors, including cultivar improvement, increased use of synthetic fertilizers,

herbicides, and pesticides, and of irrigation, as well as policy decisions.’**

2.2.7.1. Impact on Agriculture

"0 EAO (2018) Fish projections in the OECD-FAO Agricultural Outlook 2017-2026, GLOBEFISH —
Analysis and Information on world fish trade, Food and Agriculture Organization (FAO) of the United
Nations. Accessed on 17July 2018 at: http://www.fao.org/in-action/globefish/news-events/details-
news/en/c/1032635/

l Merino, G., M. Barange, J.L. Blanchard, J. Harle, R. Holmes, 1. Allen, E.H. Allison, M.C. Badjeck,
N.K. Dulvy, J. Holt, S. Jennings, C. Mullon, and L.D. Rodwell (2012) Can marine fisheries and
aquaculture meet fish demand from a growing human population in a changing climate? Global

Environmental Change, Volume 22, pp. 795-806.

"2 1pCC (2017b) Special Report on climate change, desertification, land degradation, sustainable land
management, food security, and greenhouse gas fluxes in terrestrial ecosystems (SR2): Background report
for the scoping meeting. Working Group III Technical Support Unit, Inter-Governmental Panel on

Climate Change (IPCC), London, UK, p. 8.
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At the global scale, the increase in annual maximum daytime temperatures and the

frequency of unusually hot nights have been observed to affect negatively agriculture.’*’

Emissions of carbon dioxide from fossil fuel combustion are usually accompanied by
the emissions of tropospheric ozone precursors, namely nitrogen oxides, carbon
monoxide and volatile organic compounds. Elevated levels of tropospheric ozone since
the pre-industrial era have very likely suppressed the global output of major crops, with
reductions estimated at about 10% for wheat and soy and about 3-5% for maize and

744

rice.” The impact of tropospheric ozone pollution on crop yields is most severe in the

highly polluted countries of India and China’*>’*® but it is also evident for soybean and

maize in the US.”¥

However, it is virtually certain that the increase in atmospheric
carbon dioxide concentrations since the pre-industrial era has improved water use
efficiency and increased crop yields.”*® These positive effects are, however, of relatively
minor importance when explaining total yield trends.”* Another positive effect of
climate warming has been the significant reductions in frost occurrences since 1961,
which have been observed and attributed to anthropogenic GHG emissions. Frost

damage is an important constraint on crop growth, especially for high-value crops.”’

743 Porter, J.R., L. Xie, A.J. Challinor, K. Cochrane, S.M. Howden, M.M. Igbal, D.B. Lobell, and M.I.
Travasso (2014) supra note 734, pp. 492-493.

" Van Dingenen, R., F.J. Dentener, F. Raes, M.C. Krol, L. Emberson and J. Cofala (2009) The global
impact of ozone on agricultural crop yields under current and future air quality legislation, Atmospheric
Environment, Volume 43, Issue 3, pp. 604-618.

™3 Avnery, S., D.L. Mauzerall, J. Liu and L.W. Horowitz (201 1a) Global crop yield reductions due to
surface ozone exposure: 1. Year 2000 crop production losses and economic damage, Atmospheric
Environment, Volume 45, Issue 13, pp. 2284-2296.

¢ Avnery, S., D.L. Mauzerall, J. Liu and L.W. Horowitz (2011b) Global crop yield reductions due to
surface ozone exposure: 2. Year 2030 potential crop production losses and economic damage under two
scenarios of O3 pollution, Atmospheric Environment, Volume 45, Issue 13, pp. 2296-2309.

747 Fishman, J., J.K. Creilson, P.A. Parker, E.A. Ainsworth, G.G. Vining, J. Szarka, F.L. Booker and
X. Xu (2010) An Investigation of widespread ozone damage to the soybean crop in the upper Midwest
determined from ground-based and satellite measurements, Atmospheric Environment, Volume 44, Issue
18, pp. 2248-2256.

748 Hatfield, J.L., K.J. Boote, B.A. Kimball, L.H. Ziska, R.C. Izaurralde, D. Ort, A.M. Thomson and D.
Wolfe (2011) Climate impacts on agriculture: Implications for crop production, Agronomy Journal,
Volume 103, Issue 2, pp. 351-370.

79 Justine M. McGrath and David B. Lobell (2011) An independent method of deriving the carbon
dioxide fertilization effect in dry conditions using historical yield data from wet and dry years, Global
Change Biology, Volume 17, Issue 8, pp. 2689-2696.

% Francis W. Zwiers, Xuebin Zhang and Yang Feng (2011) Anthropogenic Influence on Long Return
Period Daily Temperature Extremes at Regional Scales, Journal of Climate, Volume 24, Issue 3, 1
February 2011, pp. 881-892.
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Many studies have been conducted covering a wide range of regions for the world’s
major commodity crops of wheat, maize, rice and soybean. There is high confidence
that the negative impacts of climate change on crop yields have been more common
than positive impacts.””' There is medium confidence that the current climate trends
have negatively affected wheat and maize production for many regions. Many of these
studies are regional studies for major producers. However, a global study had also
estimated negative impacts on these crops. Hence, there is medium confidence that there
are negative impacts on the global aggregate production of wheat and maize.””* The
effects of current climate trends on rice and soybean yields have been found to be
smaller in major production regions as well as globally. There are far fewer data for
soybean as compared to the other crops.”>> A smaller number of studies had shown with
high confidence that global warming actually benefitted crop production in some high-

latitude regions, such as northeast China, UK and parts of northern Europe.”>*"**

The projection of crop yields based on future emission scenarios remains the most
studied. These studies confirm many of the patterns already identified, such as negative
yields for all the major crops when average local surface warming exceeds 3°C without
adaptation, even with the benefits of higher carbon dioxide levels and rainfall.””® The
summary data from these studies also indicate that negative impacts on average crop
yields become likely from the 2030s onwards, and that negative impacts greater than
5% are more likely than not from the 2050s onwards, and likely by 2100. From 2080s
onwards, negative yield impacts in the tropics are very likely, regardless of adaptation
or emission scenario.”’ For instance, according to a 2009 Report of a Joint Inquiry by

Bangladesh Parliament's All Party Group on Climate Change and Environment and the

73 Porter, J.R., L. Xie, A.J. Challinor, K. Cochrane, S.M. Howden, M.M. Igbal, D.B. Lobell, and M.I.
Travasso (2014) supra note 734, p. 488.

32 David B. Lobell, Wolfram Schlenker and Justin Costa-Roberts (2011) Climate Trends and Global
Crop Production since 1980, Science, Volume 333, Issue 6042, pp. 616-620.

753 Porter, J.R., L. Xie, A.J. Challinor, K. Cochrane, S.M. Howden, M.M. Igbal, D.B. Lobell, and M.I.
Travasso (2014) supra note 734, p. 491.

3% Chao Chen, Enli Wang, Qiang Yu and Yonggiang Zhang (2010) Quantifying the effects of climate
trends in the past 43 years (1961-2003) on crop growth and water demand in the North China Plain,
Climatic Change, Volume 100, Issue 3-4, pp. 559-578.

733 Supit, 1., C.A. van Diepen, A.J.W. de Wit, P. Kabat, B. Baruth and F. Ludwig (2010) Recent
changes in the climate yield potential of various crops in Europe, Agricultural Systems, Volume 103,
Issue 9, November 2010, pp. 683-694.

736 Porter, J.R., L. Xie, A.J. Challinor, K. Cochrane, S.M. Howden, M.M. Igbal, D.B. Lobell, and M.I.
Travasso (2014) supra note 734, p. 505.

71d., pp. 504-505.
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UK All Party Parliamentary Climate Change Group,”*

the combination of change in
weather patterns and rising sea levels is projected to result in the loss of 8% of

Bangladesh’s rice production and 32% of its wheat production by 2050.
2.2.7.2. Impact on Livestock

It is also more challenging to detect and attribute climate change impacts on livestock as
compared to the aquatic food systems because its outcomes are equally driven by a large
number of non-climatic factors, including selective breeding, increased use of animal
feeds, and of irrigation, as well as policy decisions. Climate change impacts on
livestock will include the direct impact of changes in temperature and water availability
on animals, the indirect effects on the availability of forage and feed, and the spread of
livestock diseases. In comparison to both fish and crop production, there has been much
less work published on the observed impacts of climate change on livestock. However,
it does not necessarily mean a lack of evidence on the impacts of climate trends on
livestock. For example, some studies have shown with high confidence that high
temperatures tend to reduce animal feeding and growth rates.””’ There is also some
evidence that the existing challenges of supplying water for an increasing livestock

population will be exacerbated by climate change, especially in parts of Africa.”®

Meanwhile, warming climate trends in North America is expected to lengthen forage
growing season but decrease forage quality, with important variations due to rainfall
changes.”®" A study of the bluetongue virus, an important ruminant disease, in which the
effects of both past and current climate trends on the transmission risk of this viral
disease in Europe was evaluated, concluded that climate changes have facilitated the

recent rapid spread of the virus into Europe.”®

¥ Saber Hossain Chowdhury and Collin Challen (2009) Climate change equity: is it a plan, an
aspiration or a fashion statement? A Report of a Joint Inquiry by Bangladesh Parliament's All Party
Group on Climate Change and Environment and the UK All Party Parliamentary Climate Change Group,
Dhaka, London and Copenhagen, December 2009, p. 7.

9 D. Renaudeau, J. Gourdine and N. St-Pierre (2011) A meta-analysis of the effects of high ambient
temperature on growth performance of growing-finishing pigs, Journal of Animal Science, Volume 89,
Issue 7, 1 July 2018, pp. 2220-2230.

7% Sennye Masike and Peter Urich (2008) Vulnerability of traditional beef sector to drought and the
challenges of climate change: the case of Kgatleng District, Botswana, Journal of Geography and
Regional Planning, Volume 1, Number 1, pp. 12-18.

8! Craine, JM., A.J. Elmore, K.C. Olson and D. Tolleson (2010) Climate change and cattle
nutritional stress, Global Change Biology, Volume 16, Issue 10, pp. 2901-2911.

762 Guis, H., C. Caminade, C. Calvete, A.P. Morse, A. Tran and B. Baylis (2012) Modelling the
effects of past and future climate on the risk of bluetongue emergence in Europe, Journal of the Royal
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CHAPTER 3: EVOLUTION OF GLOBAL
COMMONS GOVERNANCE

“From the very earliest age, we should make environmental awareness a major theme
of education and a major theme of political debate, until respect for the environment
comes to be as fundamental as safeguarding our rights and freedoms. By acting
together, by building this unprecedented instrument, the first component of an authentic

global governance, we are working for dialogue and peace,’

Jacques Chirac’®

“The leaders in the world at that time were at a stage where they were all looking how
to seem like they were supporting the policy without having to make hard commitments

1

that would cost their nations serious resources.’

4
John Sununu’®

The stark difference in both content and tone of the remarks by Jacques Chirac,
President of France, and John Sununu, White House Chief of Staff of President George
H. W. Bush’s US administration is reflective of the US-Europe political divide, which

had a significant bearing on the evolution of international climate change governance.

The focus of Chapter 3 is on the evolution of international climate change governance,
however, its meaningful analysis would require analyses of the international

governances of other global environmental issues interconnected with climate change,

Society Interface, Volume 9, Number 67, pp. 339-350.

783 Jacques Chirac’s comments on the Kyoto Protocol during his speech at the Sixth COP of the
UNFCCC held in The Hague, Netherlands on 20 November 2000 in which he acknowledged that for the
first time, humanity is instituting a genuine instrument of global governance.

6% Quoted in Nathaniel Rich (2018) Losing Earth: The Decade We Almost Stopped Climate Change,
The New York Times Magazine, 1 August 2018. This narrative by Nathaniel Rich addressed the 10-year
period from 1979 to 1989, which was the decisive decade when the key actors in the United States first
came to a broad understanding of the causes and dangers of climate change. It tracks the efforts of a small
group of American scientists, activists and politicians to raise the alarm and stave off catastrophe and how
close they were to solving the climate change problem. Accessed on 4 August 2018 at:
https://www.nytimes.com/interactive/2018/08/01/magazine/climate-change-losing-
earth.html?src=longreads&utm_source=Longreads+Newsletters&utm campaign=8bd2e726a7-
Longreads Top_5_August 3 2018&utm_medium=email&utm_term=0_bd2ad42066-8bd2e726a7-
241689933&mc_cid=8bd2e726a7&mc_eid=b1{927fc66
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namely the ocean commons and the atmosphere global commons, which includes
transboundary air pollution and substances that deplete the stratospheric ozone layer.
Due to the interconnectedness of our planetary system and the systemic effects of
climate change, other global environmental governance issues like loss of biodiversity,
deforestation, desertification, and the linked planetary tipping point thresholds,
associated with the hydrosphere, cryosphere, and biosphere of the Earth system will

also be mentioned, albeit in brief.

3.1. OCEAN GLOBAL COMMONS GOVERNANCE

The governance of the ocean global commons by the international community has co-
evolved with international law over the past 400 years. Hence, an early examination of
the evolution of the governance of the ocean global commons is essential background
knowledge for the international law research student to understand the conventional
(product or rule) approach to the use of ‘market’ and ‘state’ to avoid the tragedy of the

commons, and the evolution of climate change governance.

3.1.1. The Freedom of the Seas

The oceans were the original global commons and the original solution was the use of
international law to define the global commons. The Dutch jurist Hugo Grotius, who is
widely regarded as the founding father of modern international law,’® devised the
classic legal doctrine of mare liberum or the freedom of the seas’®® in 1608, as opposed
to John Selden, who espoused mare clausum or ‘closed sea’.’®” Grotius advocated
allowing a narrow territorial sea under sovereign jurisdiction while leaving an extensive
area of high seas (deep oceans) as having the characteristics of an open access commons
for free navigation. It soon became the customary law of the freedom of the seas with

the four associated freedoms of free navigation, overflight, extraction of marine

7% Hugo Grotius (1609) The Free Sea, Elzevier, Leiden, Holland [Translated by Richard Hakluyt and
republished by Liberty Fund, Indianapolis, IN, USA].

76 John Selden (1652) Mare Clausum of the Dominion, Or, Ownership of the Sea, William Du-Gard,
London, UK. Mare Clausum or Dominion of the Sea was the most famous British reply to the argument
of Hugo Grotius’ Mare Liberum, which denied the validity of England’s claim to the high seas south and
east of England.

" Monica Brito Vieira (2003) Mare Liberum vs. Mare Clausum: Grotius, Freitas, and Selden's
Debate on Dominion over the Seas, Journal of the History of Ideas, Volume 64, Number 3 (July 2003), pp.
361-377.
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resources and the laying cables and pipelines, which had survived intact for 400 years.

This long-standing legal doctrine of the freedom to extract marine resources on a ‘first
come, first served’ basis, however, came under considerable pressure in the 20" century
due to increased human population growth and rapid technological innovations in the
harvesting of marine resources, e.g. whales and fishes. In the process of regulating the
freedom of unconstrained harvesting of fishery stocks from the ocean global commons,
the international community has been encroaching on the doctrine of the freedom of the

seas and moving closer towards the doctrine of a closed sea.”®®

3.1.2. Unilateral Declaration by State of Extended National Territory

One viable solution to the increased rivalry on fishing in the ocean was for the nation-
States to use the constitutive principle of national sovereignty to exclude the ocean
global commons as extended national territory by unilateral declaration. Efforts to
control and protect fish stocks as well as to exploit mineral resources on the continental
shelf resulted in the unilateral declarations by nation-States of sovereign rights over a

200-nautical mile Exclusive Economic Zone (EEZ) from their coastlines.

President Harry S. Truman was the first to use the customary international law principle
of a nation's right to ownership of natural resources by extending exclusive jurisdiction
over its continental shelf beyond territorial waters with the Truman Proclamation of 28
September 1945.7% It had proven under certain conditions to be effective for this legal
initiative taken by the US was quickly followed by a series of unilateral actions by other
nation-States in the second half of the 20™ century to enclose significant portions of the
ocean global commons with the EEZ,””’ which extends beyond the 12-nautical mile
Territorial Sea. It was the South American nation-States of Chile and Peru who

followed soon after with claims of maritime zones of 200-nautical miles with the

%8 John Vogler (2000) supra note 185, p. 44.

7% Harry S. Truman (1945) 1945 US Presidential Proclamation No. 2667, Policy of the United States
with Respect to the Natural Resources of the Subsoil and Sea Bed of the Continential Shelf, Washington,
USA, 28 September 1945.

7 An Exclusive Economic Zone (EEZ) is a concept adopted at the Third United Nations Conference
on the Law of the Sea (1982), whereby a coastal State assumes jurisdiction over the exploration and
exploitation of marine resources in its adjacent section of the continental shelf, taken to be a band
extending 200 miles from the shore. Source: Glossary of Environment Statistics, Studies in Methods,
Series F, No. 67, United Nations, New York, 1997. Accessed on 11 August 2019 at:

https://stats.oecd.org/glossary/detail.asp?1D=884
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771

Presidential Declaration Concerning Continental Shelf of 23 June 1947'" and the

Presidential Decree No. 781 of 1 August 1947”7 respectively.

The nature of the EEZ is that of a CPR excluded within national jurisdiction, e.g.
fishery, mining of oil and gas, or minerals, the governance approach in this instance is
basically the solution of ‘state’ using the provisions available in international law to
‘privatize’ part of the ocean global commons for themselves. In fact, about one-third of
the original high seas had been so ‘allocated’ to individual nation-States. However, a
significant two-third portion still remain res nullius because the enclosure of the high
seas 1s physically impossible, economically irrational or difficult to enforce
respectively.”” As to the prevention of overexploitation of the CPR within the national
jurisdiction, it is completely dependent on the formal rules of use established by the

respective domestic legal systems.

3.1.3. Common Property Resources

Another solution, which was first attempted during the first half of the 20" century, that
worked fairly well but with room for improvement was the exclusion of the regional
seas that were already naturally enclosed and the resources within, e.g. inshore fisheries.
Similarly, international law was used to create the exclusive regional CPR in the form
of ‘common property resources, e.g. regional fisheries commission, by regional treaties

so that the marine resource can be sustainably managed by the regional communities.””*

Hence, the nature of the regional fisheries commission is that of a regional CPR or even
that of a regional club good and the governance approach is closer to that of the socio-

ecological approach, as advocated by Ostrom. There are clear physical boundaries of the

"M United Nations (1951a) Chile: Presidential Declaration concerning continental shelf, 23 June 1947,

Chapter 1: National Legislation, Part I: Continental Shelf, Book 1: Laws and Regulations on the Regime
of the High Seas, Volume 1 (1951), p. 6.

772 United Nations (1951b) Presidential Decree No. 781, concerning submerged continental or insular
shelf, 1 August 1947, Chapter 1: National Legislation, Part I: Continental Shelf, Book 1: Laws and
Regulations on the Regime of the High Seas, Volume 1 (1951), p. 16.

B Liz Kazan (2018) 5 Surprising Stats Show Why High Seas Need Protection: Region covers two-
thirds of the ocean and supports millions of species—including ours, PEW, 7 June 2018. Accessed on 11

August 2019 at: https://www.pewtrusts.org/en/research-and-analysis/articles/2018/06/07/5-surprising-

stats-show-why-high-seas-need-protection
7" Michael W. Lodge, David Anderson, Terje Labach, Gordon Munro, Keith Sainsbury and Anna
Willock (2007) Recommended Best Practices for Regional Fisheries Management Organizations, The

Royal Institute of International Affairs, Chatham House, London, UK.
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regional CPR (Design Principles 1A & 1B) and the community of independent nation-
States in the regional CPR established the formal rules of use by treaty for the regional

CPR based on provisions available in international law.””

Again, because of the nature of the high seas, such exclusion of the outshore fisheries
would not work well because the fishes in the high seas largely do not stay in any one
specific region. Similarly, it would neither work for marine or air pollution, including
GHG emissions, because the pollutants introduced into one region would spread rapidly
via ocean currents and atmospheric circulation to the other regions of the high seas and

global atmosphere respectively.

3.1.4. Common Heritage of Mankind

In 1967, Arvid Pardo, who was then the Permament Representative of Malta to the
United Nations, proposed a new radical concept, similar to common property resources,
in which international law would play an even more decisive role in managing the
oceans global commons. The legal term is res communis humanitatis or the common
heritage of mankind.””® The rules for its use are to be established by international means
taking into account the concepts of justice and equitable distribution along with
compensation for those who may be excluded from enjoying it fully, to overcome the
difficulties due to the nature of the oceans global commons. Although it has been
considered and discussed since the 1960s for the regulated development of seabed

mining of the deep oceans, it is still been debated.””’

The nature of the deep seabed is therefore truly a global commons and the governance
approach proposed by Arvid Pardo is very similar to the ISPO approach of this thesis in
which the international community of independent nation-States as a whole establishes
the formal rules of use in an international treaty via diplomatic negotiation based on the
provisions of public international law but recognizing the intended social goals of

distributive justice and equity.’””®

77 See Section 1.2.3.3.4.
7% Kemal Baslar (1998) The Concept of the Common Heritage of Mankind in International Law,
Martinus Nijhoff Publishers, The Hague, The Netherlands, p. 42.

77" Michael Orbach (2003) Beyond the Freedom of the Seas: Ocean Policy for the Third Millennium,
Oceanography, Volume 16, Number 1, pp. 24-25.

78 See Section 1.2.4.
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3.1.5. Governance of Ocean Global Commons by International Law

In the governance of the ocean global commons via national privatization (private good),
regional CPR (club good or CPR) or common heritage of mankind (public good) as
described above, the instrument of international law was used to establish formal rules
of use in the governance of the ocean global commons for the nation-States, natural

regional grouping of countries, or the international community respectively.
3.1.5.1. The UN Conferences on the Law of the Sea (UNCLOS)

In response to all these unilateral declarations, the United Nations held its first
multilateral diplomatic conference at Geneva, Switzerland in 1956 to modify and refine
the existing Law of the Sea (UNCLOS I).””” It concluded in 1958 with the establishment

of four treaties in four different issue-areas:

(1) Convention on the Territorial Sea and Contiguous Zone
(2) Convention on the Continental Shelf
3) Convention on the High Seas

(4) Convention on Fishing and Conservation of Living Resources of the High Seas

Soon after, the United Nations held its second Conference on the Law of the Sea
(UNCLOS II) again at Geneva, Switzerland in 1960, which, however, did not result in

780

any new multilateral agreements.””” Both these attempts were viewed as further acts

encroaching on the old customary international law of the freedom of the seas.”'

In the late 1960s, the United States and the Soviet Union, as great naval powers, began
extensive diplomatic efforts to organize a new UN conference on the territorial sea in
order to check the rush towards enclosure of the ocean global commons. They were
primarily concerned that the ad hoc extensions of national jurisdiction ‘contained the
threat that up to 114 key straits would be overlapped by territorial seas’, which would

hinder navigation rights of their naval ships.”

" Tulio Treves (2019) 1958 Geneva Conventions on the Law of the Sea, Geneva, 29 April 1958.
Accessed on 18 August 2019 at: http://legal.un.org/avl/ha/gclos/gclos.html

" UNCLOS 1II (1960) Final Act of the Second United Nations Conference on the Law of the Sea,
A/CONF.19/L.15, Geneva, Switzerland 17 March — 26 April 1960. Accessed on 18 August 2019 at:

http://legal.un.org/diplomaticconferences/1960 los/docs/english/vol 1/a_confl9_115.pdf

8! John Vogler (2000) supra note 185, p. 44.
782

Anthony D’Amato and John Lawrence Hargrove (1975) Who Protects the Ocean? Environment
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Meanwhile, the technology-poor majority of the coastal nation-States were mainly
concerned that the technology-rich developed nation-States would use their advance
technologies to exploit their shares of the maritime resources in the ocean global
commons and were, therefore, ardent supporters of the 200-nautical mile limit to pre-

empt such unfair exploitation.”

Then on 1 November 1967, Arvid Prado, the Permanent Representative of Malta to the
United Nations, made an electrifying speech before the General Assembly calling for
the establishment of international means to prevent marine pollution and to regulate the
mining of mineral resources on the deep seabed. He proposed that the deep seabed
should be a part of the ‘common heritage of mankind’. It resonated with the broader
objectives of the New International Economic Order, which was espoused by many

7.7% However, the establishment of 200-nautical mile EEZ

members in the Group of 7
for a privileged group of coastal nation-States reduces significantly by one-third the

commons areas open for incorporation into a common heritage of mankind.
3.1.5.2. Comprehensive International Governance of the Sea

The two initiatives converged and the ensuing discussions eventually produced the
decision in the UN General Assembly to hold a comprehensive conference on the law of
the sea. This third UN Conference on the Law of the Sea (UNCLOS III) began formally
with a procedural session at New York in late 1973. With more than 160 nation-States
participating, the conference required a decade of arduous negotiations before it was
finalized at Montego Bay, Jamaica, on 10 December 1982.7% It involved 93 weeks of
formal negotiations and innumerable number of preliminary and informal meeting to
produce a comprehensive international governance on the Law of the Sea (LoS), which
comprises of 320 Articles divided among 16 Parts, and with 9 Annexes, ranging across
the whole spectrum of issue-areas associated with the ocean global commons,
governing all aspects of ocean space, such as delimitation, environmental control,
marine scientific research, economic and commercial activities, transfer of technology

and the settlement of disputes relating to ocean matters.

and the Development of the Law of the Sea [John Lawrence Hargrove (ed.)], The American Society fo
International Law, West Publishing Co., St Paul, MINN, USA, p. 27.

™ 1d., p. 26.

8 Michael Orbach (2003) supra note 777, p. 24.

783 United Nations (1982) United Nations Convention on the Law of the Sea, Montego Bay, 10
December 1982 [hereinafter UNCLOS III].
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The Parties at the Conference basically acknowledged that the problems of the oceans
and seas, including pollution, are closely interrelated, and hence these problems had to
be addressed as a systemic whole with the oceans (high seas) as a global commons. It
provides a unique yet comprehensive framework of rules for the protection of the
marine environment and marine living resources, including detailed institutional
arrangements, as well as provisions for environmental impact assessment, for the
transfer of technology, and on environmental damage and liability. These provisions
had significant influence on the language and approach of subsequent international
environmental agreements. Only Part XII of this Convention addresses directly the issue

of atmospheric GHG emissions from marine transport. '*°

From the perspective of international politics, it was a multilateral diplomatic epic, the
likes of which may never be seen again. In an attempt to reduce the possibility of groups
of nation-States dominating the negotiations, the conference used consensus rather than
majority vote for approval of the Convention text in the decision-making process. The
negotiators had also agreed from the offset on a ‘package deal’ in which nothing would
be finally decided in the Conference until everything in the Conference was decided in
toto.”®" Tt was a mechanism for reconciling the varied interests of the Parties at the
Conference. If a party’s interests in one particular issue were not fully satisfied, it could
look at the whole package and find other issues where its interests were more fully
represented, thereby mitigating the negative effect of the former. Thus, UNCLOS III

became a highly elaborately document built on trade-offs, large and small.

3.1.5.3. The Exclusive Economic Zone (EEZ)

The concept of the exclusive economic zone (EEZ) was one of the most important
pillars of UNCLOS III. Although the formal adoption of the EEZs by UNCLOS III was
novel, the fact is that there was already widespread adoption of national EEZs by the
19761977 period before the completion of the Convention in 1982, which means that

786 Jacqueline Peel (2014) International Law and the Protection of the Global Environment. In The

Global Environment: Institutions, Law and Policy, 4™ Edition [Regina S. Axelrod and Stacy D.
VanDeveer (eds.)], CQ Press, Thousand Oaks, California, USA, p. 59.

87§ N. Nandan (1986) The Exclusive Economic Zone: A Historical Perspective, View of the Under
Secretary-General, Special Representative of the Secretary-General for the Law of the Sea. Accessed on
18 August 2019 at: http://www.fao.org/3/s5280t/s5280t0p.htm
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the adoption of EEZs in the Convention was a formality.”*® Today, it is treated as part of

customary international law by international courts and tribunals, and governments.”®
3.1.5.4. The Common Heritage of Mankind

The truly novel feature of UNCLOS III was the attempt to establish a common heritage
of mankind regime for the specific issue-area of the mining of the deep seabed.””® It was
apparently the controversial seabed provisions and not the other provisions of the
Convention that provoked the refusal of the new Reagan administration in the US
government to even sign the LoS Convention. The US was later joined by Britain and
the then West Germany in failing to ratify the LoS Convention. As a result, for 11 years,
the LoS Convention failed to acquire the necessary ratifications until 16 November
1993 when Guyana became the 60™ nation-State to deposit an instrument of ratification

with the United Nations for entry into force on 11 November 1994,

3.1.6. International Politics in Governance of Ocean Global Commons

After nearly two decades of support for the ‘common heritage of mankind’ principle by
the United States, and the US efforts behind the LoS Convention, the new Reagan

Administration rejected the Convention in 1982.7°?

3.1.6.1. Fear of a Supranational Authority

President Reagan made it clear that the final U.S. acceptance of the LoS Convention
was premised on the satisfaction of six key objectives in the Convention's deep seabed

provisions.””® He instructed the U.S. delegation to negotiate a treaty that:

(1) Would not deter development of any deep seabed mineral resources to meet

788 John Vogler (2000) supra note 185, p. 47.
8 1. Ashley Roach (2014) Today’s Customary International Law of the Sea, Ocean Development and
International Law, Volume 45, Issue 3, pp. 239-259.

™ John Vogler (2000) supra note 185, p. 47.

' D. H. Anderson (1995) Legal Implications of the Entry into Force of the UN Convention on the
Law of the Sea, International and Comparative Law Quarterly, Volume 44, Issue 2 (April 1995), pp. 313-

326.
792 President Reagan announced his decision not to sign the treaty on July 9, 1982. Statement on the
Convention on the Law of the Sea, 18 WEEKLY COMP. PRES. Doc. 887 (1982).

793 Statement by the President, 18 WEEKLY COMP. PRES. D3c: 94 (Jan. 29, 1982).
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national and world demand

(2) Would assure national access to these resources by current and future qualified
entities to enhance U.S. security of supply, to avoid monopolization of the
resources by the operating arm of the International Seabed Authority, and to
promote the economic development of the resources

3) Would provide a decision-making role in the deep seabed regime that fairly
reflected and effectively protected the political and economic interests and
financial contributions of participating states

(4) Would not allow for amendments to come into force without approval of the
participating states, including in our case the advice and consent of the Senate

(5) Would not set other undesirable precedents for international organizations, and

(6) Would be likely to receive the advice and consent of the Senate. In this regard,
the Convention should not contain provisions for the mandatory transfer of
private technology and participation by, and funding for, national liberation

movements.

It was unfortunate that the LoS Convention had “to encounter one of the most dramatic

reversals in American political history.””**

Defending the rejection of the Convention,
Reagan's ambassador to the United Nations Conference on the Law of the Sea
(UNCLOS 1II) declared: "[T]he political, economic and ideological assumptions which
underlay the treaty are essentially antithetical to American values [and promote] a thinly

disguised world collectivism.”"*

In 1983, President Reagan continued his ocean policy with a Proclamation and an
adjoining statement calling for the establishment of a 200-nautical mile Exclusive

Economic Zone and reiterating that deep seabed mining is a ‘high seas’ freedom.”*®

3.1.6.2. Turn from Classical Liberalism to Neoliberalism in US Domestic Politics

The economic ‘neoliberal’ ideology of market capitalism associated with President

Ronald Reagan in the US administration and Prime Minister Margaret Thatcher in the

74 Roderick Ogley (1984) Internationalizing the Seabed, Gower Publishing Co., Aldershot, UK, p.
239.

793 Cited in D. Brian Hufford (1983) Ideological Rigidity vs. Political Reality: A Critique of Reagan 's
Policy on the Law of the Sea, Yale Law and Policy Review, Volume 2, Issue 1, p. 127. Remarks of James
Malone, Assistant Secretary of State and the United States Representative to UNCLOS under Reagan,
quoted by Curtis, Sign the Sea-Law Treaty, N.Y. Times, Feb. 21, 1983, at A17, Col. 4.

76 Statement by the President, 10 March 1983, Proclamation No. 5030, 48 Federal Register, 10,605
(1983).
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UK administration in the 1980s was all about competitive free market economics,

relying solely on the ‘market’ solution and minimizing the role of the “state’.”"’

Neoliberalism ideology is more aligned to conservatism than to liberalism, and
President Reagan of the conservative Republican Party, which had enthusiastically
embrace neoliberalism, was advocating a much smaller role for the ‘State’ (both
domestic and international). In fact, neoliberalism advocates that the conditions
necessary for a competitive free market to operate must be won politically so that the
State should be re-designed to play a much smaller role. The lawmaker (both domestic
and international) was not allowed to distort the natural actions of the marketplace. The
ideal domestic or international political system should just provide a fixed, neutral,
universal legal framework within which market forces operate spontanecously. The
teological purpose of the State was never preferred to the price system of the Market, which
is not only efficient but maximises liberty, or the opportunity for men and women to make

free choices about their own lives.””®

The Reagan administration had little interest in pursuing the concept of the common
heritage of mankind and the North-South dialogue, which are essentially associated
with the liberal-internationalist spirit of international law and not with neoliberalism.”*’
The sixth key objective of President Reagan’s instructions to the US delegation in
negotiating the LoS Convention was that the Convention should not contain provisions
for the mandatory transfer of private technology and participation by, and funding for,

national liberation movements.>"°

With the collapse of the Soviet Union, the United States was the only superpower left in
the international political system in the 1990s. There was no issue of mutual
vulnerability (interdependence) as far as the US is concerned. In fact, the other nation-

States were far more dependent on the US hegemony of the international political

™7 John Vogler (2000) supra note 185, p. 64.
7% See Section 1.3.3.2.3.

" Liberal internationalism is based on the belief that international progress as a movement towards
increasing levels of harmonious cooperation between political communities is possible. Hence, theories
on liberal internationalism address how best to organize and reform the international system. In general,
they advocate diplomacy and multilateralism as the most-appropriate strategies for nation-States to pursue
and tend to champion supranational political structures, e.g. European Union, and international
organizations, e.g. United Nations. Extracted from Encylopaedia Britannica (online). Accessed on 18
August 2019 at: https://www.britannica.com/topic/liberal-internationalism

890 See Section 3.1.6.1.
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%91 Hence, the international

system and its free and open economic market system.
institutional machinery of the seabed regime as agreed upon at UNCLOS III was seen
by the US as setting a wholly undesirable legal precedent, in which US as the lone

superpower has now to concede power to a supranational authority.***

In fact, these three issues that were responsible for the non-implementation of the deep
seabed regime in UNCLOS III were exactly the same obstacles encountered in the

evolutionary path of climate change governance at roughly the same time, namely:

(1) US political history turning from classical liberalism to neoliberalism
(2) The North-South economic divide

3) Conceding national sovereignty and power to a supranational authority
3.1.6.3. Difference between Neoliberalism and Classical Liberalism

Neoliberalism is essentially an economic ideology, which is characterized by its belief
in sustained economic growth as the means to human progress, its reliance on free
competitive markets for the most-efficient allocation of resources, its emphasis on
minimal state intervention in economic affairs, and its commitment to the freedom
of trade and capital. The dramatic fall of the Berlin Wall in 1989 and the eventual
collapse of the centralized planning Soviet Union in 1991 were held up as prime

examples of the superiority of the ‘market’ over the ‘state’ for collective action.

Classical liberalism is a comprehensive political philosophy with the central importance
of individual liberty in the economic, political and social spheres of human society. In
the economic sphere, the classical liberals agree with the neoliberals on the importance
of the free competitive market system to maximize individual liberty in the economic
sphere. However, in the political sphere, the classical liberals recognize that the
legitimacy of a government is with the people, and although the government should
minimize intervention and adhere to the rule of law, the classical liberals were not
against state-led welfare programmes and moderate taxation. Since their primary
concern was for individual liberty, therefore if the state had to intervene to protect

individual liberty, it is acceptable to the classical liberal. On the other hand, one of the

1 Daniel Deudney and G. John Ikenberry (2012) Democratic Internationalism: An American Grand

Strategy for a Post-exceptionalist Era, Working Paper, November 2012, International Institutions and
Global Governance Program, Council on Foreign Relations, New York, NY, USA.

%02 See Section 3.1.6.1 on objective (5) of the Statement by the President, 18 WEEKLY COMP. PRES.
D3c: 94 (Jan. 29, 1982).
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main objectives of the neoliberals is to dismantle state welfare systems so as to enable

private capital to flow freely globally.

The neoliberals are not as concerned about individual liberty as they are about the
existence of free competitive markets without barriers. In the social sphere, the classical
liberals consider mutual tolerance, free and open discussion, and the freedom for the
individual to act as long as nobody else is harmed in the process as virtues to be
cultivated in human society. Neoliberalism, however, sees competition as the defining
characteristic of human interactions. It re-defines individuals as mere consumers, whose
democratic choices are best exercised by buying and selling, an exchange process that
rewards merit and punishes inefficiency. It essentially maintains that ‘the market’
delivers benefits that could never be achieved by planning. “Inequality is recast as

virtuous. The market ensures that everyone gets what they deserve.”*"?

3.2. INTERNATIONAL ENVIRONMENTAL GOVERNANCE

The evolution of international environmental governance can be divided into three
periods, namely: traditional period before 1972, modern period from 1972 to 1992, and
post-modern period after 1992.°* The turning points in the evolution of international
environmental governance were linked to the two UN conferences — the United Nations
Conference on the Human Environment (UNCHE)805 held in Stockholm, Sweden, in
June 1972, and the United Nations Conference on Environment and Development
(UNCED)806 held in Rio de Janeiro, Brazil, in June 1992. Both of these conferences

were also critical milestones in the evolution of international climate change governance.

%03 George Monbiot (2016) supra note 371.

%04 Peter H. Sand (2007) The Evoluton of Environmental Law. In The Oxford Handbook of

Envrionmental Law [Daniel Bodansky, Jutta Brunee and Ellen Hey (Eds.)], Oxford University Press,
Oxford, UK, pp. 30-41.
895 The United Nations Conference on the Human Environment held in Stockholm from Jun 5-16,
1972 was the first United Nations (UN) conference that focused on environmental issues [hereinafter
Stockholm Conference]. See Giinther Handl (2016) Declaration of the United Nations Conference on the
Human Environment, United Nations Audiovisual Library of International Law. Accessed on 10 May
2016 at: http://legal.un.org/avl/ha/dunche/dunche.htmi#3

%96 United Nations (2018a) United Nations Conference on Environment and Development (UNCED),
Earth Summit, Sustainable Development Knowledge Platform, Department of Social and Economic
Affairs, United Nations. Accessed on 22 May 2018 at:
https://sustainabledevelopment.un.org/milestones/unced
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3.2.1. Traditional Period of International Environmental Governance

The traditional period of international environmental governance was characterized by
the application of the doctrines of general international law to natural resource
management. Before 1900, which coincided with the ascendancy of international law as

0 . .
807 the discourse on ‘environmental’

a social force in the international community,
governance was the extent of national sovereignty over natural resources within the
nation-States’s territory or jurisdiction.*”® Hence, the international agreements then were
essentially bilateral and primarily concerned with the issues of boundary waters,
navigation, and fishing rights.*”” After 1900, the Western nation-States did adopt a few
international environmental agreements with the intent to protect or constrain the
exploitation of natural resources in the form of animal species, which were of
commercial value, including migratory birds, birds useful to agriculture, seals for their

810

valuable furs, marine fish, and whales.” ~ There were also international agreements

aimed at protecting wild fauna and flora in specific regions of Western nation-States.*'

Transboundary pollution issues were generally not addressed during this period with a
few exceptions. One notable transboundary pollution treaty was the 1909 United States-
United Kingdom Boundary Waters Treaty, which specified that water “shall not be
polluted on either side to the injury of health or property on the other.”®'* The other

%7 Martti Koskenniemi (2001) The Gentle Civilizer of Nations: The Rise and Fall of International
Law 1870-1960, Cambridge University Press, Camridge, UK.

%08 Richard B. Bilder (1981) International Law and Natural Resources Policy, Natural Resource
Journal, Volume 20, pp. 451-486.

%9 Edith Brown Weiss (2011) The Evolution of International Law, Japanese Yearbook of
International Law, Volume 54 (2011), pp. 1-27.

#10 Canada-United States of America: Convention for the Protection of Migratory Birds in the United
States and Canada, 16 August 1916, in Charles Bevan, Treaties and Other International Agreements of
the United States of America 1776-1949, Volume 12, p. 375 (Treaty Series No. 628); Convention for the
Protection of Birds Useful to Agriculture, 19 March 1902, in Clive Parry (ed.), Consolidated Treaty
Series, Volume 191, p. 91; Treaty for the Preservation and Protection of Fur Seals, 7 June 1911, in
Statues at Large of the United States of America, Volume 37, p. 1542; Washington International
Convention for the North-West Atlantic Fisheries, 8§ February 1949, in United Nations Treaty Series,
Volume 157, p. 157 (No. 2053); and Washington International Treaties for the Regulation of Whaling, 2
December 1946, in United Nations Treaty Series, Volume 161, p. 72 (No. 2124).

81! Washington Convention on Nature Protection and Wildlife Preservation in the Western
Hemisphere, 12 October 1940, in United Nations Treaty Series, Volume 161, p. 193 (no. 485); and
London Convention for the Protection of Wild Animals, Birds and Fish in Africa, 19 May 1900, in British
and Foreign State Papers, Volume 94, p. 715.

$12 Washington Treaty Relating to Boundary Waters between the United States and Canada, 11
January 1909, in Charles Bevans, Treaties and Other International Agreements of the United States 1776-

1949, Volume 12, p. 319 (Treaty Series No. 548).
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notable transboundary pollution issue, which was settled through arbitration, was the
1938 Trail Smelter Arbitration between Canada and the United States concerning air

pollution, which also dealt with the obligation not to cause transboundary harm.®"

However, international concerns about transboundary pollution issues started to occupy
centre court in international environmental governance at the turn of the second half of
the 20™ century. For instanced, nation-States began to establish MEAs or treaties on

marine pollution from 0il*'* and the damage from the civilian use of nuclear energy.®'

3.2.2. Beginning of Modern International Environmental Governance

The international environmental agreements during the traditional period were static.
They were no or little provisions for adjustment to advances in our scientific knowledge
of the environment, the continual improvement in our understanding of the complexity
of human interactions in the socio-economic system, and the impact of human
interactions on the environment. It is analogous to a Newtonian worldview of the
relationships between matter and energy, which could be analyzed separately, and their
respective interactions took place within an absolute framework of space-time (natural
environment), in which the impact of matter and energy interactions on the absolute

space-time framework is one-way and negligible.

The modern period of international environmental governance was much influenced by
many non-legal areas of enquiry due to the rapid advancement in the diverse academic
spheres of physical and social sciences. The recognition of the significant of scientific
uncertainty in all spheres of the physical sciences, including ecology and climate
science, the complexity of human interactions in the socio-economic system, and the
significant impacts of human interactions on the natural biophysical system warrant the
provision of means in these international environmental agreements for adjusting their
rules to continuous new understanding of the natural biophysical and human socio-
economic systems. It is thus analogous to an Einsteinian worldview of the interactions

of matter and energy, which is also interacting with the relative framework of space-

813 Trail Smelter Case (United States v. Canada), Ad Hoc International Arbitral Tribunal, 11 March

1941. In United Nations Reports of International Arbitral Awards, Volume 3 (1949), p. 1938.

814 International Convention for the Prevention of Pollution of the Sea by Oil, 12 May 1954, in United

Nations Treaty Series, Volume 327, p. 3 (No. 4714).
$13 Vienna Convention on Civil Liability for Nuclear Damage, 21 May 1963, in United Nations Treaty

Series, Volume 1063, p. 265 (No. 16197).
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time (natural environment). Human interactions in the socio-economic system are two-

way, and human interactions with the natural biophysical system are also two-way.
3.1.2.1. United Nations Conference on the Human Environment (UNCHE)

The 1972 United Nations Conference on the Human Environment (UNCHE) in
Stockholm, Sweden, from June 5-16, 1972, is widely recognized as the landmark event
inaugurating the modern era of international environmental governance.®' It was the
first global environmental conference, marking the beginning of organized international
efforts to devise a comprehensive plan to safeguard the planetary environment. Hence,
the international community did its first stock take of the global human impact on the
environment and established a process to forge a basic common outlook on how to

address the challenge of preserving and enhancing the human environment.
3.2.2.2. The Stockholm Declaration

Although no binding treaty was adopted, the 113 nation-States participating at the
UNCHE adopted the Stockholm Declaration,®’ which serves as the first of two
‘charters’ for international environmental governance. Paragraph 2 in the Preamble to
the Declaration proclaims that “protection and improvement of the human environment
is a major issue which affects the well-being of peoples and economic development
throughout the world” and that “it is the urgent desire of the peoples of the whole world
and the duty of all Governments” to see to its attainment.®'® The Declaration essentially
espouses broad environmental policy goals and objectives rather than provides detailed
normative positions. It articulates the 26 principles applicable to modern international

environmental governance in the form of Articles in the Declaration.

For instance, Principle 6 in the Declaration emphasizes that “we must shape our actions
throughout the world with a more prudent care for their environmental consequences”
and acknowledges that “through ignorance or indifference” we could do “massive and
irreversible harm to the earthly environment”.®"” It directly addresses the issues of air
pollution and the release of greenhouse gases for “the discharge of toxic substances or

of other substances and the release of heat, in such quantities or concentrations as to

816 peter H. Sand (2007) supra note 804, pp. 30-41.

81T UNEP (1972) Declaration of the United Nations Conference on the Human Environment, United
Nations Environmental Programme, Stockholm, 16 June 1972 [hereinafter Stockholm Declaration].
818 1d., Preamble, Paragraph 2.

$191d., Principle 6.

201



RN NE SRy N2 1 A =2 VA 728 PROCESS AND CRITICAL APPROACHES TO SOLVING
THE SYSTEMIC CLIMATE CHANGE GOVERNANCE PROBLEM

exceed the capacity of the environment to render them harmless, must be halted in order

to ensure that serious or irreversible damage is not inflicted upon ecosystems”, which
foreshadowed the existential threat of systemic climate change confronting humankind
today. Meanwhile, the contentious issue of inter-generational justice and equity in
international climate change governance was foreshadowed in Principle 2 of the
Declaration, which states that “the natural resources of the earth, including the air, water,
land, flora and fauna ... must be safeguarded for the benefit of present and future

generations through careful planning or management, as appropriate.”"*

One of the most significant development during this modern period was the recognition
by the International Court of Justice of Principle 21, which states that “States have, in
accordance with the Charter of the United Nations and the principles of international
law, the sovereign right to exploit their own resources pursuant to their own
environmental policies, and the responsibility to ensure that activities within their
jurisdiction or control do not cause damage to the environment of other States or of

areas beyond the limits of national jurisdiction”, as part of international law.**"**?

3.2.2.3. United Nations Environmental Programme (UNEP)

The participants at the UNCHE also proposed the creation of an intergovernmental
organization to act as the voice on the environment for the United Nations (UN). In
response, the UN General Assembly (UNGA) adopted Resolution 2997 on 15
December 1972 establishing the United Nations Environmental Programme (UNEP)***
in Nairobi, Kenya. It was the major impetus for the rapid evolution of the modern era of
international environmental governance®* and much has been achieved in the 40-odd

years through the leadership of the UNEP.***

3.2.2.4. Concept of Sustainable Development

$201d., Principle 2.
821ICT (1996) Legality of the Threat of Nuclear Weapons, Advisory Opinion, ICJ Reports 1996, p.
226.

22 1CJ (1997) Gabcikovo-Nagymaros Project (Hungary v. Slovakia), Judgement, ICJ Reports 1997, p.

823 Stanley Johnson (2012) UNEP The First 40 Years: A Narrative, United Nations Environmental
Programme, Nairobi, 2012.

824 peter H. Sand (2007) supra note 804, pp. 33-35.

8233 UNEP (2016) 40 Decades of Environmental Leadership, United Nations Environmental
Programme. Accessed on 22 July 2016 at http://web.unep.org/exhibit/
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The potential conflict between economic development and environmental protection
was already foreseen during the preparations for the Stockholm Conference. The
developing countries were especially concerned that international efforts to protect the
environment could come at the expense of their economic development. Hence, shortly
before the commencement of the Stockholm Conference, a team of experts from
governments, academia, and non-governmental organizations met in Founex,
Switzerland, to discuss the potential conflicts and develop a conceptual framework for
reconciling environmental protection and economic development, recognizing that these
two objectives must proceed in tandem.** It laid the foundation for the later acceptance
of the twinning of ‘sustainable development’ and ‘environmental protection’ by the
international community, which greatly facilitated the rapid evolution of international
environmental governance as both the developing and the developed countries now

have a stake in its evolution.

3.2.3. Rapid Evolution of International Environmental Governance

Hence, after UNCHE, international environmental agreements proliferated. During this
modern period, international environmental lawmaking evolved rapidly due to the

following three parallel developments:

(1) Dramatic increase in global awareness of environmental issues,
(2) Instrumental role of UNEP in setting the stage and facilitating the diplomatic
negotiation process,

(3) Both developing and developed countries have a stake in its evolution.

Fourth, the proliferation of international environmental agreements was also partly due
to the adoption of the international regime approach, which called for the establishment
of specific international agreements for specific global environmental problems. These
international agreements adopted, after 1972, usually take on a framework/protocol
format to allow wider latitude for adjustments to changes in our scientific knowledge of
the environment and our understanding of the human impact on the environment. Often
in the framework/protocol agreements, provisions are made for regular technical
assessments by expert panels, for simplified procedures to make rapid adjustments to

the phasing out of quantity/time of pollutants, for the use of annexes and of simplified

526 Miguel Ozorio de Almeida (1972) Environment and Development: The Founex Report on

Development and Environment [1971], Carnegie Endowmnet for International Peace, Washinton, DC,
USA, 84 pp.
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procedures adding to annexes, for the regular meetings of the parties to the agreement to

address these changes. Each of these international environmental regimes comprises of
a legal core of framework/protocol agreement, each with its own system of monitoring,
review and reporting, its won secretariat, and often its own separate financial facility to

assist the parties in the implementation of the regime.**’

During this period, there was not only increase in the quantity of the international
environmental agreements but also in the quality of these agreements — scope and actors.
The scope of these international agreements also expanded from controlling regional
transboundary pollution to global pollution problems, e.g. the depletion of the ozone
layer and climate change. Even in the conservation issue-area, the scope of these
agreements expanded from protection of individual wildlife species to the conservation
of whole ecosystems, e.g. wetlands and biologically diverse areas.*”® There was also a
continuous increase in the number of actors (State and non-State) involved in the
establishment of these international agreements through the multilateral process of

parliamentary diplomacy facilitated by UNEP.

Meanwhile, the legal obligations in these international agreements became more
intrusive on national sovereignty as the provisions in them became more complex.®*’
For instance, in the case of transboundary air pollution, the international legal argument
essentially requires juxtaposition of the liberties (freedoms) of both the source-State and
the victim-State. On the one hand, there is the source-State’s sovereign right to exploit
the natural resources within its own jurisdiction in accordance with its own
environmental policies. On the other hand, there is the victim-State’s sovereign right to
prohibit harmful acts taking place within its territories. Hence, the former’s liberty to
pursue economically beneficial uses of its territories is not mutually exclusive to the

latter’s liberty to enjoy a pure environment within its own jurisdiction.

In almost every branch of international law, the international law research student can
discern a pattern of specific actors and related events that catalyzed its growth. In the
field of international environmental law, its rapid growth was mainly driven by the
United Nations General Assembly calling for a series of UN conferences on the
environment and sustainable development. Hence, international environmental law,

including international climate change law, evolved rapidly through a proliferation of

%27 Edith Brown Weiss (2011) supra note 809, pp. 6-9.

828 Canada-United States: Great Lakes Water Quality, 22 November 1978, United States treaties and
Other International Agreements, Volume 30, p. 1383.

829 Edith Brown Weiss (2011) supra note 809, p. 8.
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UN resolutions, declarations, action plans, and the adoption of several multilateral

environmental agreements (MEAs) by the nation-States at these UN conferences.

3.1.3.1. United Nations General Assembly (UNGA)

The main UN forum for the rapid development of international environmental law
during the modern era of international environmental law was the UNGA. Although the
United Nations Security Council (UNSC) was and is still completely dominated by the
five permanent members with the power of veto (US, China, Russia, France and UK),
the UNGA was by this time already dominated by the sheer number of developing
countries as compared with the developed countries. Although the UNGA resolutions
per se are not legally binding, they do have the power to drive global sustainable

development and environmental protection programmes.

By the 1970s, the developing countries already had enough clout to put forward through
the United Nations Conference on Trade and Development (UNCTAD) a set of
proposals known as the New International Economic Order (NIEO) to promote their
interests. The NIEO was intended as a revision of the Bretton Woods international
economic system, which had benefited the leading developed countries that had created
it, especially the US. An agenda for discussions between the developed and developing
countries, known as the North-South Dialogue, was set up to restructure the world’s
economy in order to facilitate greater participation by and with more benefits to the

developing countries. The proposal was adopted by the UNGA in 1974.%°

3.2.3.2. World Commission on Environment and Development (WCED)

In 1987 the World Commission on Environment and Development (WCED) issued its
historic report, ‘Our Common Future’, calling for a new era of ‘sustainable
development’, which included an Annexe of proposed legal principles for both

811t was the first time at the

environmental protection and sustainable development.
level of the international community that environmental protection and sustainable

development were inextricably linked.

89 UNGA (1974) Declaration for the Establishment of a New International Economic Order, United

Nations General Assembly Resolution, A/RES/S-6/3201, 1 May 1974.
$1WCED (1987) Report of the World Commission on Environment and Development: Our Common
Future, World Commission on Environment and Development (WCED) [Gro Harlem Brundtland (chair)],

United Nations, New York, 300 pp.
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The UNGA, in responding to the specific recommendations of the World Commission
on Environment and Development (WCED) with resolution 44/228 of 22 December
1989, decided to convene the United Nations Conference on Environment and
Development (UNCED). The resolution specifically called upon the Conference to
promote and further develop international environmental law, and to “examine ... the
feasibility of elaborating general rights and obligations of States, as appropriate, in the

field of the environment”.3*

3.2.3.3. United Nations Conference on Environment and Development (UNCED)

In order to implement the global strategy of addressing both environmental protection
and sustainable development, a second global environmental conference, also known as
the Earth Summit, was convened in Rio de Janiero, Brazil, in June 1992, with 172
nation-States participating. One characteristic feature of this UN conference was the

strong participation of non-governmental organizations (NGO) in its deliberations.™”

At UNCED, which was also known as the Earth Summit, the nation-States adopted two
major MEAs, namely the United Nations Framework Convention on Climate Change
(UNFCCC)** and United Nations Convention on Biological Diversity (UNCBD).**
The nation-States at the Earth Summit also issued two declarations of principles,

836 and the Statement of

namely the Rio Declaration on Environment and Development
Forest Principles,””’ and launched Agenda 21, an action program for implementing
sustainable development around the world.**® It was the turning point in the evolution of

international environmental governance into the post-modern period.

82 UNGA (1989) United Nations Conference on Environment and Development, United Nations

General Assembly Resolution, A/RES/44/228, 85" plenary meeting, 22 December 1989.

%33 United Nations (2018a) supra note 806.

834 United Nations (1992a) supra note 16.
United Nations (1992b) Convention on Biological Diversity, Rio de Janeiro, 5 June 1992, United
Nations Treaty Series, Volume 1760, p. 79 (No. 30619). Accessed on 7 July 2016 at:
https://treaties.un.org/doc/Treaties/1992/06/19920605%2008-44%20PM/Ch_XXVII_08p.pdf

836 UNEP (1992a) supra note 75.

87T UNGA (1992) Non-Legally Binding Authoritative Statement of Principles for a Global Consensus
on the Management, Conservation and Sustainable Development of All Types of Forests. In Annex III of

835

the Report of the United Nations Conference on Environment and Development, Rio de Janeiro, June 3-
14, 1992, A/CONF.151/26 (Vol. III), 14 August 1992. Accessed on 7 July 2016 at:
http://www.un.org/documents/ga/confl51/aconf15126-3annex3.htm

838 United Nations (2018b) Agenda 21, UNCED 1992, Sustainable Development Knowledge Platform,
Department of Social and Economic Affairs, United Nations. Accessed on 22 May 2018 at:

https://sustainabledevelopment.un.org/outcomedocuments/agenda2 1
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3.2.3.4. World Summit on Sustainable Development

Ten years later, in August 2002, 191 nation-States, businesses and NGOs gathered in
Johannesburg for the World Summit on Sustainable Development (WSSD) for the

purpose of reassessing and renewing commitments to sustainable development.**’

The parties at the summit committed themselves to undertake concrete actions and
measures at all levels to enhance international cooperation, taking into account the
principles set out in the Rio Declaration on Environment and Development, in particular
Principle 7 in the Declaration on the common but differentiated responsibilities. These
international efforts promote the integration of economic development, social
development and environmental protection as interdependent and mutually reinforcing
pillars of sustainable development while the overarching objectives of and the essential
requirements for sustainable development are poverty eradication, changing
unsustainable patterns of production and consumption, and the protection and

. . 40
management of the natural resource base of economic and social development.®

3.2.3.5. United Nations Conference on Sustainable Development

Ten years after, in August 2012, governments, businesses and NGOs returned to Rio for
the United Nations Conference on Sustainable Development (UNCSD), or Rio+20,
which produced a focused political outcome document, ‘The Future We Want’**!

containing clear and practical measures for implementing sustainable development.**

The member-States also made several new significant decisions to implement

sustainable development, including the following:

(1) Launch a process to develop a set of Sustainable Development Goals (SDQG),

which will build upon the Millennium Development Goals and converge with the post-

%39 United Nations (2018c) World Summit on Sustainable Development (WSSD), Johannesburg

Summit, Sustainable Development Knowledge Platform, Department of Social and Economic Affairs,

United Nations. Accessed on 22 May 2018 at: https://sustainabledevelopment.un.org/milesstones/wssd
840

WSSD (2002) Draft plan of implementation of the World Summit on Sustainable Development,
World Summit on Sustainable Development (WSSD), A/CONF.199/L.1 (26 June 2002), p. 2.

1 UNGA (2012) supra note 145.

%42 United Nations (2018d) United Nations Conference on Sustainable Development, Rio+20,
Sustainable Development Knowledge Platform, Department of Social and Economic Affairs, United
Nations. Accessed on 22 May 2018 at: https://sustainabledevelopment.un.org/rio20.html
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2015 development agenda,

(2) Establish an intergovernmental process under the UN General Assembly to
prepare options on a strategy for sustainable development financing,

(3) Strengthen the UNEP on several fronts with action to be taken during the 67"
session of the General Assembly, and

4) Establish a high-level political forum for sustainable development with the aim
of having the first session of the forum at the beginning of the 68" session of the

General Assembly.**

3.2.3.6. United Nations Sustainable Development Summit

The most recent UN conference on sustainable development was the United Nations
Sustainable Development Summit, which convened as a high-level plenary meeting of
the General Assembly in New York on 25-27 September 2015.%*

The outcome document of the Summit was the UN General Assembly resolution
A/RES/70/1, “Transforming our World: the 2030 Agenda for Sustainable
Development”.*** This agenda comprises of 17 Sustainable Development Goals (SDG)
and 169 targets, demonstrating the scale and ambition of this new universal Agenda.
These goals and targets are integrated and indivisible, and they are balanced along the

economic, social and environmental dimensions of sustainable development.

3.2.4. General Patterns in International Environmental Governance

Under the sponsorship of the UNGA, there has been an exponential increase in the
number of MEAs adopted during the modern and post-modern periods. According to
the International Environmental Agreements Database Project, about 80% of the over
1300 multilateral environmental treaties, protocols and amendments adopted during the
period 1850-2016 was adopted after 1972.%*° These MEAs, which are sources of

3 UNGA (2012) supra note 145.
8% United Nations (2018e) United Nations Sustainable Development Summit, Sustainable
Development Knowledge Platform, Department of Social and Economic Affairs, United Nations.
Accessed on 6 August 2018 at: https://sustainabledevelopment.un.org/post2015/summit

4 UNGA (2012) supra note 145.

5 UNGA (2015) Transforming our World: the 2030 Agenda for Sustainable Development, United
Nations General Assembly, New York, A/RES/70/1, 21 October 2015. Accessed on 2 July 2018 at:
http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/70/1

%6 Ronald B. Mitchell (2018) International Environmental Agreements (IEA) Database Project
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international law, form the legal core of their respective international environmental
regimes. Certain general patterns are discernible in the negotiation and adoption of the

MEAs during the modern era of international environmental governance.
3.2.4.1. The Framework Convention Plus Protocol Model

The first most obvious general pattern is the regular use of the framework convention
plus protocol model for MEAs. The concept of such a model emerged in the 1970s
under the auspices of UNEP.* Nation-States will negotiate and adopted initially a
framework agreement setting forth general provisions, which is followed by subsequent
negotiations to supplement the framework agreement with one or more protocols to
address specific problems in the environmental issue-area. An early example of such a
framework convention plus protocol agreement was the 1976 Barcelona Convention for
the Protection of the Mediterranean Sea against Pollution.**® This distinctive pattern of
negotiating an international agreement became the archetypal pattern for the
establishment of other MEAs, including the long-range transboundary air pollution,**’

the depletion of the ozone layer,* climate change®' and even tobacco control.®

As substantive laws on obligations, rights, commitments and sanctions were negotiated
in the subsequent protocols, the original requirement of the legal model was that if a
nation-State were to become a party to the framework convention, it had also to join one
or more of the protocols associated with it to ensure that these agreements have real
legal traction. This requirement that a nation-State must join a protocol when becoming
a party to the framework convention did not survive,*> which led to considerable

complexity in the administration of the international agreement. It also led to legal

(Version 2018.1), University of Oregon, Eugene, Oregon, USA. Accessed on 17 May 2018 at:
https://iea.uoregon.edu/

$7 Edith Brown Weiss (2011) supra note 809, p. 7.
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UNEP (1976) Barecelona Convention for the Protectionj of the Mediterranean Sea against
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9 UNECE (1979) Economic Commission for Europe Convention on Long-Range Transboundary Air
Pollution (LRTAP), 13 November 1979, E/ECE/1010 (1979), United Nations Treaty Series, Volume
1302, p- 217 (No. 21623). Accessed on 12 July 2016 at:
http://www.unece.org/fileadmin/DAM/env/Irtap/full%20text/1979.CLRTAP.e.pdf

80 UNEP (1985) Vienna Convention for the Protection of the Ozone Layer, 22 March 1985, United
Nations Treaty Series, Volume 1513, p. 293 (No. 26164).
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WHO (2003) World Health Organization Framework Convention on Tobacco Control, 16 June
2003, United Nations Treaty Series, Volume 2302, p. 166 (No. 41032).

%53 Edith Brown Weiss (2011) supra note 809, p. 8.
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ambiguity with practical significance in the case of the intended withdrawal of the
United States from the 2015 Paris Agreement while being a party to the UNFCCC.*

3.2.4.2. Fast Negotiation and Adoption and Slow Implementation of Agreements

A second discernible general pattern in the evolution of MEAs was that the initial
negotiation to adopt the framework convention proceeded fairly quickly. Nation-States
had become adept at negotiating new international agreements, especially with the
framework convention—protocol model, in a relatively short time. Often a period of less
than two years is required to establish the framework agreement. However, subsequent
negotiation of its supplementary protocols would take much longer time and much more
effort. Perhaps more important, the implementation of the substantive obligations of the
MEA as provided in the legally binding protocols is slow and there is a strong tendency

of purposeful delay or backsliding, making the MEA as a whole ineffective.

For instance, the intergovernmental negotiations for the United Nations Framework
Convention on Climate Change (UNFCCC) took only 16 months from December 1990
to reach agreement in June 1992.%° It then took 21 months for the UNFCCC to enter
into force in March 1994, 45 months for the signing of the Kyoto Protocol with legally

binding rules in December 1997,%°

and another 86 months for the Kyoto Protocol to
enter into force in February 2005. The first commitment period of the Protocol started in
2008 and ended in 2012. The Doha Amendment to the Kyoto Protocol was drafted on 8
December 2012 to inaugurate the second commitment period of the Protocol, which will
end in 2020. To date, it has not entered into force.*’ From the perspective of effective
implementation of the objective to stabilize anthropogenic carbon dioxide emissions,
carbon dioxide emissions have continued its inexorable rise without any clear signs of
peaking for the past 30 years from 1990 when intense intergovernmental negotiations

started on establishing the international climate change agreement.

3.2.4.3. Fragmentation of International Environmental Regimes

%4 David A. Wirth (2017) The Paris Agreement as a New Component of the UN Climate Regime,

International Organizations Research Journal, Volume 14, Number 4, pp. 185-214.

%33 United Nations (1992a) supra note 16.
United Nations (1998) supra note 17.

$TUNFCCC (2012) Doha Amendment to the Kyoto Protocol, Doha, 8 December 2012, Decision
1/CMP.8. Accessed on 25 January 2019 at:
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-7-c&chapter=27&clang=_en
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The third general pattern in the evolution of international environmental governance is
the adoption of specific MEAs for specific environmental problems, which is
characteristic of an international regime approach. International environmental law,
which has evolved rapidly over the past half-century, has become a ‘patchwork’ of rules
and institutional arrangements, with narrow focus and operating sometimes at cross-
purposes, due to the piecemeal, fragmented and ad hoc responses to environmental
issues as they emerged.®™® Often, each agreement has its own system of internal
decision-making, its own secretariat, its own system of monitoring, verification and
reporting, and even its own financial facility to provide financial assistance to member-
States for implementing the agreement. This state of affairs had led to the observation
by Edith Brown Weiss as early as 1993 that there was already “treaty congestion” and

that the international environmental legal system needed to be much more efficient.*’

This fragmented pattern of international environmental law can be traced to two
seemingly distinct phenomena occurring in the international community. The first
phenomenon is the “the lack of an international legislative supreme body”*® for
creating international rules. Even as early as 1953, C. Wilfred Jenks had already

7861t create international rules.

highlighted the need for such “a general legislative body
Because our nation-States are equal units of an anarchical system, there is no supreme
body existing at the global level. There is, therefore, no supreme body to determine at
what level of human organization — international, transnational, national or local — rules
for coordinating the interactions among the nation-States and the planetary environment
should be created, executed, or adjudicated. There is also no international executive
body to direct how plans should be delegated for action, and there is no adjudicating

body to resolve intra- and inter-level disputes pertaining to such issues.**

In order to address the limitations in the absence of a general supreme legal body,
nation-States have creatively established international organizations or other
international institutional arrangements within the MEAs. These nation-States have
vested in each of these international organizations or institutions with limited legal
powers sufficient to create rules, to implement action plans, and to mediate in dispute

settlement in order to achieve the specific objectives of these MEAs respectively.

%% Farhana Yamin and Joanna Depledge (2004) supra note 374, p. 11.

%59 Edith Brown Weiss (2011) supra note 809, p. 7.
%60 Beatriz Martinez Romera (2017) Regime Interaction and Climate Change: The Case of
International Aviation and Maritime Transport, Routledge, London and New York, pp. 36-37.

861 C. Wilfred Jenks (1953) The Conflict of Law-Making Treaties, British Year Book of International
Law (BYBIL), Volume 30, p. 403.

%2 Farhana Yamin and Joanna Depledge (2004) supra note 374, p. 10.
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The second phenomenon is due to the scientific complexity of the global environmental
issue-areas, which requires the “emergence of technically specialized cooperation
networks of global scope” (international regimes) to address [such] global
environmental issues that transgress national boundaries, in which “national laws seem
insufficient owing to the transnational nature of the networks while international law

only inadequately take account of their specialized objectives and needs.”**

Of special concern is in the issue-area of climate change because although many of the
global commons go beyond the limits of national jurisdiction, e.g. the high seas, outer
space and Antarctica, and have broad-based regimes to govern these global commons,
there is, however, no comparable ‘atmosphere regime’ established by the international
community to govern the atmosphere as a global commons. Instead the international
community has evolved more specific and narrowly focused international regimes to
address the various global environmental issues of the atmosphere, which include
transboundary air pollution, substances that deplete the ozone layer, and climate change.
Meanwhile, other international regimes, not originally established to address
environmental concerns, are also addressing climate change due to the multiplier effect
of climate change on the global political economy, e.g. G7, G20;***
issues, e.g. UNHCR, IOM;*® and on international transport, e.g. ICAO, MO .3

on human rights

In its report on the fragmentation of international law, the study group of the
International Law Commission emphasized the importance of the “principle of systemic
integration’ as expressed in Article 31 (3) (c) of the Vienna Convention of the Law of
Treaties, that for the purpose of the interpretation of a treaty, there shall be taken into
account, together with the context, “any relevant rules of international law applicable in
the relations between the parties.”®®” If global environmental governance is not to
remain a ‘patchwork’ of specific international regimes, the need for ‘systemic
integration’ is crucial for the constructive development of international organizations
with lawmaking tasks. To allow these international organizations to be fully isolated

from each other and for them to pay attention only to their own objectives and

863 ILC (2006) supra note 48, p. 244.

%4 John J. Kirton and Ella Kokotsis (2015) The Global Governance of Climate: G7, G20, and UN
Leadership, Ashgate Publishing, Aldershot, UK.
%35 Nina Hall (2016) Displacement, Development and Climate Change: International Organizations
Moving Beyond Their Mandates, Routledge, London, UK.

866 Beatriz Martinez Romera (2017) supra note 860.

867 United Nations (1969) supra note 300.

212



Error! Style not defined.

preferences is to think of law only as an instrument for attaining specific regime
objectives. “But law is also about protecting rights and enforcing obligations, above all
[the] rights and obligations that have a backing in something like a general, public
interest.” Without the principle of ‘systemic integration’ it would be impossible to give
expression to and to keep alive any sense of the common good of humankind, which is

not reducible to the sum of the goods of all the specific regimes.*®®

3.2.5. International Agreements of the Atmosphere Global Commons

Today, a multilateral environmental framework agreement and its supplementary
protocols would form the legal core of an international environmental regime. In the
case of the global climate change regime, it is the 1992 UNFCCC and its 1997 Kyoto
Protocol. The 2015 Paris Agreement although adopted as a multilateral agreement under
the UNFCCC is not considered a “protocol’ of the UNFCCC.**’

Because the international community has evolved highly specific international regimes
to address the various international environmental issues, it is necessary to understand
some of the key bilateral and multilateral environmental agreements that are related to
the atmospheric commons and therefore closely linked to international climate change

governance. These international environmental agreements are briefly described below:
3.2.5.1. Trail Smelter Arbitration

A student of international law or international environmental law would be familiar
with the Trail Smelter arbitration of 1938%"° to settle the dispute between Canada and
the United States, in which the appointed Tribunal was asked to decide for the first time
on the limits of the fundamental legal concept of the sovereignty of States and the
application of the general principles of international law on State liability for cross-

border damage caused by transboundary air pollution.®”'

The resounding declaration by the Tribunal that, “under principles of international law,

868 ILC (2006) supra note 48, pp. 243-244.

%9 David A. Wirth (2017) supra note 854, pp. 201-205.

¥70 Canada and United States (1938) Trail Smelter Arbitral Decision, 16 April 1938. In Trail Smelter
Case (United States v. Canada), Ad Hoc International Arbitral Tribunal, 11 March 1941, in United
Nations Reports of International Arbitral Awards, Volume 3 (1949), p. 1938.

¥71 Xue Hangin (2003) Transboundary Damage in International Law, Cambridge University Press,

Cambridge, 368 pp, p. 118.
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as well as of the law of the United States, no State has the right to use or permit the use
of its territory in such a manner as to cause injury by fumes in or to the territory of
another or the properties or persons therein, when the case is of serious consequence
and the injury is established by clear and convincing evidence” became the wellspring

of legal concepts and principles of international environmental law."’?

The classical reformulation of the Tribunal’s declaration from a political perspective is
enshrined in Principle 21 of the 1972 Stockholm Declaration on the Human
Environment, which reads, “States have, in accordance with the Charter of the United
Nations and the principles of international law, the sovereign right to exploit their own
resources pursuant to their own environmental policies, and the responsibility to ensure
that activities within their jurisdiction or control do not cause damage to the

environment of other States or of areas beyond the limits of national jurisdiction.”®”?

Principle 21 was restated 20 years later at the Earth Summit with the inclusion of
development policies to environmental policies in the Rio Declaration®’* at the Earth

Summit®”

and quoted verbatim in the preambles of both the Desertification Convention
(UNCCD)*”® and UNFCCC.*" It also spawned its own progeny as it was incorporated
verbatim in Article 3 of the UN Convention on Biological Diversity (UNCBD)*"® as

well as in the Principle 1(a) of the United Nations Statement of Principles for Forests®"”.

3.2.5.2. Convention on Long-Range Transboundary Air Pollution (CLRTAP)

The same international law student would also be familiar with the landmark

872 Stephen C. McCaffrey (2006) Of Paradoxes, Precedents, and Progeny: The Trail Smelter
arbitration 65 Years Later. In: Transboundary Harm in International Law: Lessons from the Trail Smelter
Arbitration [Rebecca M. Bratspies and Russel A. Miller (eds.)], Cambridge University Press, Cambridge,
347 pp, p- 35.

73 UNEP (1972) supra note 817, Principle 21.

74 UNEP (1992a) supra note 75.

875 The Earth Summit is the informal name of the United Nations Conference on Environment and
Development (UNCED) held in Rio de Janeiro, June 3-14, 1992 [hereinafter UNCED]. Accessed on 22
July 2016 at: https://sustainabledevelopment.un.org/milestones/unced

76 UNGA (1994) United Nations Convention to Combat Desertification in Those Countries
Experiencing Serious Drought and/or Desertification, United Nations General Assembly, New York,
A/AC.241/27, 12 September 1994. Accessed on 7 July 2016 at:
http://www.unccd.int/Lists/SiteDocumentL ibrary/conventionText/conv-eng.pdf

877 United Nations (1992a) supra note 16.

878 United Nations (1992b) supra note 835, Article 3.

79 UNGA (1992) supra note 837.
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Convention of Long-Range Transboundary Air Pollution (hereinafter CLRTAP) of
1979%° which was the first legally binding international treaty dealing with air
pollution on a broader regional basis. It was signed in 1979 and entered into force in
1983. Canada ratified it in 1981, and the United States accepted it with qualifications in
the same year. It has since been extended by eight specific protocols, and 51 countries
have ratified the Convention as of 24 May 2012.%*" The history of CLRTAP can be
traced back to the early 1960s, when scientists demonstrated the interrelationship
between sulfur emissions in continental Europe and the acidification of the

Scandinavian lakes in northern Europe.

At the 1972 Stockholm Conference, the conference participants took up the challenge of
fostering regional cooperation to combat acid rain. This regional effort was facilitated
and strengthened by the findings of several scientific studies after the Stockholm
Conference, between 1972 and 1977, which confirmed the long-range transport of air

pollutants over several thousand kilometers before deposition and damage.***

The success of the CLRTAP was in no small part due to the pioneering efforts of the
Scandinavian States, based on their experience with the acidification of their lakes, to
sensitize the international community to the hazards of acid rain.**> The Convention
started with the coordination of efforts on research, monitoring and the development of
emission reduction strategies on regional air pollution. It is noteworthy that both the
States in which the air pollution originated (perpetrator) and the States that were mainly
receivers (victims) of the transboundary air pollution co-operated in research and
monitoring for environmental protection of the region.” In fact, CLRTAP contributed
substantially to the development of modern international environmental law, first by
providing a broad framework to signal general intent to control and reduce the damage

to the environment by air pollutants, and second by establishing a process for

880 UNECE (1979) supra note 849.

! UNECE (2012) Status of ratification of the 1979 Geneva Convention on Long-range
Transboundary Air Pollution as of 24 May 2012. Accessed on 29 Apr 2016 at:
http://www.unece.org/env/Irtap/status/Irtap _st.html

882 UNECE (2016) The 1979 Geneva Convention on Long-range Transboundary Air Pollution, United
Nations Economic Commission on Europe, 2016. Accessed on 12 July 2016 at:

http://www.unece.org/env/Irtap/Irtap_h1.html
%3 Valentin Sokolovsky (2004) Fruits of the Cold War. In: Clearing the Air: 25 years of the
Convention on Long-range Transboundary Air Pollution [Johan Sliggers and Willem Kakebeeke (eds.)],

United Nations Economic Commission on Europe, New York and Geneva, 2004, pp. 7-15.

884 Reuters (1983) Around the World; Acid Rain Study On Scandinavian Lakes, The New York Times,
6 September 1983. Accessed on 6 May 2016 at: http://www.nytimes.com/1983/09/06/world/around-the-
world-acid-rain-study-on-scandinavian-lakes.html
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negotiating concrete measures to control air pollutants through specific agreements
called Protocols. It is a good example of what can be achieved with the right process in

place for intergovernmental co-operation.®
3.2.5.3. Vienna Convention for the Protection of the Ozone Layer

Another landmark multilateral environmental agreement, again not related to the
burning of fossil fuels and carbon dioxide emissions, is the Vienna Convention for the
Protection of the Ozone Layer, which had achieved universal ratification.**® However,
there is an overlap in the substance of the Vienna Convention and its supplementary
Montreal Protocol with the substance of international climate change law, as many of

the ozone layer depleting substances, under their purview, are also powerful GHG.

Similar to the CLRTAP, it started with the adoption by the international community of a
framework agreement in which nation-States agreed to cooperate in relevant research
and scientific assessments of the ozone problem, to exchange information, and to adopt
“appropriate measures” to prevent activities that harm the stratospheric ozone layer. It is
the first environmental agreement to cite the precautionary principle®®’ in preventing

activities that have or are likely to have adverse effects on ecosystems.**®

3.2.5.3.1. Depletion of Stratospheric Ozone Layer

The stratosphere lies above the troposphere in the atmosphere surrounding the Earth and,
depending on the latitude, starts from 10 — 18km and continues to about 50km above
sea level. In general, the ozone concentration is greatest in a layer between 20-30km
although this layer falls to 10-20km at the Poles (lower stratosphere). While ozone in
the troposphere is considered a pollutant, the ozone layer in the stratosphere, by
absorbing the high-energy ultraviolet radiation from the Sun, acts as a shield to protect

the biosphere from the harmful solar ultraviolet radiation.®®

%5 UNECE (2004) 1979-2004: Twenty five years of International Cooperation on the Convention on

Long-range Transboundary Air Pollution, Secretariat for the Convention on Long-range Transboundary
Air Pollution, United Nations Economic Commission on Europe, Geneva, 2004, p. 1. Accessed on 12
July 2016 at: http://www.unece.org/fileadmin/DAM/env/Irtap/ExecutiveBody/2004_lIrtap_eng.pdf

8% UNEP (1985) supra note 850.

$871d., Preamble.

8 1d., Articles 2.1 & 2.2(b).

889 A detailed explanation of stratospheric ozone is available at:
http://www.ozonelayer.noaa.gov/science/basics.htm
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In 1974, Professors Molina and Rowland*”’ published their findings in Nature that the
chlorofluorocarbon (CFC) gases, which were widely used then as refrigerants, dry
cleaning agents, blowing agents in production of foamed plastics, electrical insulators,
and fire extinguishing agents, were depleting the ozone in the stratosphere, creating an
“ozone hole”, especially over the Antarctica. These CFC gases are released in the
troposphere. However, because they have very long residence times (in the decades to

. 1
centuries),”’

these CFC gases can gradually diffuse up into the lower stratosphere layer
where the ozone concentration is at its greatest. When the CFC gases reach the
stratosphere, high-energy ultraviolet radiation from the sun can cleave the molecular
bonds of these CFC gases, releasing highly reactive chlorine atoms that break down the

ozone molecules, thereby depleting the ozone in the stratosphere.

In 1977, UNEP adopted a World Plan of Action on the Ozone Layer, which called for
intensive international research and monitoring of the stratospheric ozone shield, and in
1981, the UNEP Governing Council authorized the drafting of a global framework
convention for stratospheric ozone protection.*> The Vienna Convention, which was
adopted on 22 March 1985 and entry into force on 22 September 1988, expressed only
general aspirations, but it did provide for an annual Conference of the Parties (COP) and
the subsequent creation of Protocols, which focused on specifying limits on the

chemicals that can deplete the stratospheric ozone layer.*”?

3.2.5.3.2. Montreal Protocol

In a similar approach to that of CLRTAP, the COP of the Vienna Convention also
negotiated a possible Protocol that would provide specific targets for certain chemicals.

However, no consensus was reached during the Convention itself.

A year later, in 1984, Joseph Farman, Brian Gardiner and Jonathan Shanklin had
discovered a dramatic seasonal depletion in the stratospheric ozone shield, resulting in
an “ozone hole” over Antarctica, which usually lasts from September to November

during the Southern Hemisphere spring. The results of this discovery were published in

%9 Mario J. Molina & F. S. Rowland (1974) Stratospheric sink for chlorofluoromethanes: chlorine

atom catalyzed destruction of ozone, Nature, Volume 249, Issue 5460, 28 June 1974, pp. 810-812.

%1 Richard P. Tuckett (2016) The Role of Atmospheric Gases. In: Climate Change: Observed Impacts
on Planet Earth, 2™ Edition [Trevor M. Letcher (ed.)], Elsevier, Amsterdam, The Netherlands, p. 387.

%92 Edith Brown Weiss (2009) The Vienna Convention for the Protection of the Ozone Layer and the
Montreal Protocol on Substances that Deplete the Ozone Layer, United Nations Audiovisual Library of
International Law. Accessed on 30 April 2016 at: http://legal.un.org/avl/ha/vcpol/vepol.html

893 UNEP (1985) supra note 850.
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Nature on 16 May 1985.%* Soon after, scientists discovered that, besides the two
essential ingredients of the presence of CFCs in the stratosphere over the Antarctica and
the high-energy ultraviolet radiation from the Sun during Antarctica springtime, the
third essential ingredi