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Abstract. In analyzing the ratifications of Multilateral Environmental Agreements (MEAs) and United
Nations-based trade agreements, this study pursues two goals: first, to provide evidence of the
limitations of the role played by the United Nations in promoting sustainable development as a bridge
between both regimes, although member states are roughly the same; second, on a methodological
side, to contribute to the exploration of the use of hypergraphs to model a dynamic in International
Relations, as illustrated by analyzing empirical data easily accessible and available on the web. We use
3550 ratification dates of MEAs (1979-2015) and 834 ratifications of trade agreements (1963-2014)
available on the website of the United Nations Treaty Collection. The hypergraph-based analysis of
the temporal successions of ratifications highlights informal communities of countries whose contours
emerge through this uncoordinated process of ratification. The European countries and more
specifically members of the European Union, and their Atlantic allies stand out as having the
leadership of the construction of a global environmental order. However, no formally established
community of countries emerges from the chronology of ratification of the United Nations trade
agreements. In this particular UN context, none of the contemporary trade powers is even central to
this dynamic. Indeed, most trade negotiations take place outside the United Nations arena, particularly
in the framework of the World Trade Organization, or in regional, bilateral, or even minilateral
partnerships.

Keywords. Environment, trade, agreements, ratification, hypergraph, modeling, United Nations.

11.1 INTRODUCTION

Under the aegis of the United Nations (UN), most multilateral!’ treaties are negotiated by about 200

sovereign States for years, and then are eventually signed and ratified by some or most of these States.

117 Regional treaties concern restricted communities of States.
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Although negotiation processes are at the center of the research agenda in International Relations,
these processes leading to ratifications, on the contrary, are still very little studied. However, the
ratification processes vary according to the country considered, in particular according to the
interactions among public and private, domestic and multinational actors, this alongside many other
determinants (Lantis, 2009). In addition to this, ratification does not mean the full implementation of
the international obligations contracted through the agreements, which ultimately depends on the true
willingness of the State to meet these commitments, and to devote the means necessary to their
achievement.

Although trade negotiations take place mostly outside the UN, they are directly connected to the UN
legal and diplomatic framework. Multilateral, bilateral or minilateral arenas such as the European
Union (EU), the World Trade Organization (WTQO) (Falkner, 2015), the Triad NAFTA, the G7, the
BRICs, the Trans-Pacific Partnership (TTP) or the Trans-Pacific Trade and Investment Partnership
(TTIP) have proliferated™'. Similarly, minilateral or regional arrangements also exist in the various
environmental regimes (on climate change, protection and conservation of biological diversity, ocean
resource management and governance, etc.) as illustrated by the examples of the regional agreements,
specific conventions, such as the Arctic Council and the Antarctic System, to name only a few of
them. Trade and the environment were usually treated in the UN negotiations as separate international
regimes™'® during the reconstruction of the Western liberal order or even after the collapse of the
bipolar order in the 1990s. But the links between them are increasingly recognized in both regimes as
a requisite to get closer to the conditions for sustainable development, according to the strengthening
of the international obligations established by the multilateral agreements. The WTO agreement of
1995 is the most emblematic example'® of this trend. Thus, processes of juxtaposition, privatization
and fragmentation of these two regimes (and complex of regimes)'* represent a challenge for the UN
over the coming years (Karns et al., 2015). Both regimes are linked because the trade and environment
agendas have never been so intertwined (UNEP, 2017a,b).

To better understand this dual evolution, this article analyzes the agendas of multilateral negotiations
and the place / role of States on the basis of the ratifications of treaties that follow these negotiations.
The interest of an analysis using mathematical modeling and the theory of international relations
related to trade and environment is twofold. First, it is to test whether the UN manages to function as a
reasonably homogeneous system, that is to say, to play the role of "constructor of the social world" to
use the words of Barnett and Finnemore (2004). If the ratification of multilateral treaties shows a
convergence of States parties to the two regimes, the contribution of the United Nations can be
considered as significant. Then, the analysis of the results obtained will establish valid correlations
concerning this trade-environment relation. If both of these assumptions are true, sustainable
development - relying on the three pillars of economic viability, environmental preservation and social

118 The European Union is the most successful political arrangement and the only one that covers the commercial
and environmental agendas. The Triad composed by Washington, Brussels and Tokyo was only an informal
arrangement to reinforce the emergence of Japan in the 1980s. NAFTA is the result of Washington's leadership
on Toronto and Mexico. The TTP and the TTIP are both mega accords that suffered heavily with Donald
Trump's trade policy since 2016. The G7 is the group of the most industrialized countries united to drive the
global economy outside the UN framework. BRICS is the informal group of emerging countries - Brazil,
Federation of Russia, India, China, South Africa- under Chinese leadership. The two latter are more economic
than trade-oriented, but they do foster intra-group trade.

9 According to Krasner (1983), p.141, it is "sets of implicit or explicit principles, norms, rules, and decision-
making procedures around which actor expectations converge, in a variety of areas of international relations."

120 The WTO is not part of the United Nations, but relations between the two organizations have been governed
since 1995 by the "Arrangements for Effective Cooperation with Other Intergovernmental Organizations".

2IThe debate on international regimes took shape around the 1970s. Using functional, strategic, and
organizational arguments, Keohane and Victor (2010) described a regime complex as "a loosely coupled set of
specific regimes".
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justice - can be seen as a structuring concept of international relations, just like the affirmation by
Shelton and Kiss (2007) concerning International Environmental Law. If the results are too contrasted,
it would be wise to consider the UN as an epiphenomenon (Mearsheimer, 2001; Barnett and
Finnemore, 2007; Viola and Franchini, 2018) playing only a marginal role. As a consequence, it may
be argued that the sustainable development principle fails to structure both the international public law
and the international relations.

In Section 11.2 we rapidly expose the logic that governs the elaboration and possible ratification of
international treaties in trade and environment respectively. Then (Section 11.3) we present the data
we use and the proposed analysis based on hypergraphs, defining this mathematical object and
detailing the tools used in this study. In Section 11.4 we expose and compare the results of our
analyzes carried out on the domains of environment and trade respectively. Section 11.5 discusses the
contribution and limitations of the approach we have developed in the context of IR analysis, these
limitations being mainly related to the specificity of the ratification dynamics according to the
international regime approach.

11.2 RATIFICATION OF TRADE AND ENVIRONMENTAL TREATIES

11.2.1 The UN convergence on trade and environment

One objective of the UN is to ensure more cohesion to a global trade and environmental governance
by setting the basic rights and duties for all the States members. Within the United Nations, seen as a
normative and material structure*?®, a myriad of public and private actors meet (11SD / UNEP, 2005;
Karns et al., 2015). From an institutional viewpoint, both areas - trade and environment - also shared a
difficult start in the multilateral governance architecture. The International Trade Organization (ITO)
could not be created following the refusal of the US Congress to ratify the charter in the late 1940s.
More than three decades later, the United Nations Environment Program (UNEP) was established as
the first step in building a real organization. Immediately after the 1992 Rio Summit, the World Trade
Organization was created under the leadership of Washington, thus, confirming the predominance of
the logic concerned with the regulation of trade over the one ensuring a sustainable management of the
environment and natural resources. In response, in the year 2000, the UN orchestrated the global
agenda through the Millennium Development Goals (MDGs) followed in 2015 by the Sustainable
Development Goals (the SDGs or Global Goals)**®, so as to build a more harmonious and favorable
context to sustainable development up to 2030. Recently the UNEP was renamed UN Environment but

without structural changes.

11.2.2 Three factors of the interlocking of the two regimes

Despite the limitations posed by the separation of the trade and environmental regimes over the past
seven decades, there are several simultaneous interlinking factors, especially embedded in political,
economic and legal approaches. A first factor is the economic approach that has been adopted to
improve the collective management of natural resources. The concern regarding neo-Malthusian
approaches of raw materials shortages in function of the population explosion in some Third World
countries, leading to significant market imbalances (Meadows et al., 1972), is at the origin of the 1972
United Nations Conference on the Human Environment (UNCHE). Over time, market instruments
such as quotas, labels and certifications have been used more extensively in environmental regimes.

22According to the neoliberal and institutional research in International Relations, neo-realists, like Susan
Strange (1998), prefer to describe the power structure as material.

ZIncluding Goal 9 which deals with sustainable and inclusive industrialization.

124 https://www.unenvironment.org/ Accessed 9 Feb 2018
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The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES'®) is
an example of the use of market instruments to protect endangered species. Another example is the
global climate regime, having created the flexibility mechanisms with the 1997 Kyoto Protocol and
encouraged carbon markets, allowing entrepreneurs to participate directly in solutions for the
mitigation of greenhouse gas impacts. In the forest quasi-regime (de Carvalho, 2012), REDD and
REDD+ mechanisms have been designed to counter deforestation. Thus, under the 2015 Paris
Agreement similar mechanisms have been proposed. At the Rio summit in 2012, the green economy
was promoted as the new bridge between the commercial and environmental regimes*?°.

A second factor is based on the development of scientific knowledge. Among the key concepts linking
both regimes, “sustainable development™ was established in the Brundtland Report (1987) as a major
concept triggering conciliatory efforts to promote international cooperation and effective
multilateralism, linking trade, social justice and the environment. In the same vein, the concept of
"global commons” established by the scientific community (Ostrom et al., 2002), provides a
framework for a more sustainable management of shared resources. It also agreed on the concept of an
"Anthropocene” (Crutzen and Stoermer, 2003; Biermann et al., 2012), reinforcing human
responsibility to treat the environment as a set of goods and to consider the importance of ecosystem
services (Nakicenovic et al., 2016).

A third factor in the overlap of the two regimes has been the recognition of legal principles, starting
with the sustainable development. Trade and environment share the logic of State differentiation used
in the framework of the GATT and the WTO with regard to the least developed countries: the States
are sovereign but they possess asymmetrical capacities and different historical development
trajectories, hence the principle of common but differentiated responsibilities consolidated in
environmental law, especially in the climate regime. The Cartagena Protocol** on Biosafety to the
Convention on Biological Diversity corroborated the precautionary principle, against the principle of
non-discrimination of the WTO. As a result, countries had the right to refuse the purchase of living
genetic modified organisms, in order to avoid risks that are still poorly known to consumers' health
and the risks of biological contamination. The WTO Dispute Settlement Body further developed the
precautionary principle and contributed to its inclusion in commercial litigation. The polluter-pays
principles and the right to development, advocated by the countries of the South, are also present in the
UN talks on trade and environment.

11.2.3 However two orthogonal directions

The environmental logic was previously concerned with issues that were treated as exclusive problems
of sovereign States, such as pollution or the appropriation and consumption of raw resources. It then
turned to more cross-border collective action issues (such as the fight against acid rain and oil spills),
and then to global issues (such as the loss of biodiversity, climate change and its impacts, marine
resource management, or nuclear contamination). Thus, the construction of international regimes since
the last century attests to the internationalization of environmental issues, whose central concept was
the ecological interdependence (OECD, 1982). States are asked to accept negative international
obligations such as not to cause harm beyond their national jurisdiction, and positive obligations such
as to prevent, cooperate, inform, repair the damages caused. Environmental agreements are therefore
negotiated for the sake of preservation (fragile or threatened ecosystems), conservation (the most
rational use of resources possible) or collective management, on behalf of present and future

125C|TES: https://cites.org/eng/disc/text.php Accessed 9 Feb 2018

128 hitps://sustainabledevelopment.un.org/index.php?menu=1225 Accessed 9 Feb 2018

127 Cartagena Protocol, adopted on 29 January 2000 and entered into force on 11 September 2003:
http://bch.cbd.int/protocol/ Accessed 9 Feb 2018
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generations. Since 1972 (UNCHE, Stockholm), the UN has been organizing summits to promote the
sustainable development agenda, the main ones being held in 1992 (Rio de Janeiro Earth Summit),
2002 (World Summit on Sustainable Development, Johannesburg) and 2012 (United Nations
Conference on Sustainable Development - or Rio+20).
The commercial logic is quite distinct (see Table 11.1). First, it is based on the lex mercatoria,
European medieval customary law, with its own codes of conduct. Then, its main purpose is not to
protect the Planet or its natural resources, but to build a material and normative structure for free trade
and, to a lesser extent, the integration of markets at the global level. Its stage of internationalization
began five centuries earlier, with the great European navigators. Private and public actors interact
intensely in complex and asymmetrical interdependencies. Agreements in the UN framework are less
numerous and effective than those established outside it. A strong assumption is that the trading
powers prefer to negotiate with each other, like the United States and China, because the South forms
a majority in the UN organizations (Devin and Smouts, 2012) and the WTO. As a consequence, the
Doha Round*?® has been stalled for too long following several deep disagreements, aggravated by the
2008 crisis on the Euro-Atlantic axis. This partly explains why these States will not appear very much
in the graphs below.

Tab. 11.1 Compared main ingredients of norms creation
Environment Trade
Main actors UN, EU USA, EU, China

Main International UNGA, UNEP, UNDP, IPCC | GATT, UNIDO, UNCTAD, WTO
Organizations

Highlights 1972, 1992, 2002, 2012 70s, 1994
International Law Rather declaratory (soft law) Rather mandatory (hard law)
Paradigms Sustainable development, Free-trade, non-discrimination,
global commons, regional integration, green
differentiated responsibilities, economy, blue economy

MDGs and Global Goals

Taking into account countries individually since 1972, the two largest economies in the world,
industrial and technological powers, polluters and emitters of greenhouse gases are the United States
of America and China. Today they are also the biggest investors in technologies related to the "green
economy", in particular to ensure their energy security. The USA is also the largest promoter of free
trade since the establishment of the United Nations, but in environmental regimes it does not ratify
most important agreements, despite its decisive participation. In addition, President Donald Trump
denounced the Paris Agreement on Climate Change'® in June 2017. On the contrary, China
participates in the environmental debates and ratifies the major agreements, which does not constitute
a guarantee that the Asian giant will implement them. It also participates in trade talks, bringing the
G77 / China, the BRICs and the G20 as central players, with increasing weight since its official WTO
entry and the implementation of Ji Xiping's active diplomacy with the 2017 Rejuvenation Plan.

The European Union, for its part, is the only stable community in the environment regime, playing a
central role in its region and within the United Nations (see below). It is irrefutably a central player in
environmental and commercial law and can therefore be considered as a normative power in these two
areas (Laidi, 2006), even after the conclusion of the BREXIT*®. However, the EU is entangled in and
weakened by current crises and contemporary Euro-skeptic rhetoric.

128 Last WTO round of negotiations began in 2001, the Doha Development Program aimed to reduce trade
barriers and facilitate the expansion of world trade.
Phttps://ec.europa.eu/clima/policies/international/negotiations/paris_fr Accessed 9 Feb 2018

130 The exit of the United Kingdom from the European Union voted in 2016.
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11.3 DATA ANALYSIS WITH HYPERGRAPHS

Does the analysis of the history of the ratification of multilateral environmental and trade agreements
corroborate the landscape of international relations just described? Can some information on
ratifications be used to produce empirical evidence based on accessible and open data, about this
divide between the logic of preserving the environment and the logic of growth through international
trade? In order to answer these questions which concern as much a theme of globalization as a
methodological reflection, we will, first of all, recall and present some results obtained on the
ratification of the MAEs (Sec 11.3.1) and then introduce (Sec.11.3 .2) hypergraphs and the associated
analysis procedure (Sec.11.3.3).

11.3.1 Previous results

In a previous work (Boulet et al., 2016), we analyzed 3550 ratifications related to 48 multilateral
environmental agreements (MEAS) listed in chapter XXVII « Environment » of the United Nations
Treaty Collection*®!. The analysis covering a period of 35 years (1979-2014) involves more than 195
countries (or entities like the EU with a mandate to sign and ratify these agreements). A first simple
graph built on the basis of a rule®® of succession of ratifications has made it possible to identify
communities of MEAs emerging from this ratification dynamics and to interpret these communities of
treaties according to the fundamental interests of the signatory countries (Boulet et al., 2016). A
second rule’®, somehow dual to the first, leads to build another graph where the vertices are the
countries. Using various algorithms, we identify informal communities of countries** emerging from
this ratification history (see Table 11.2) and represent them on a geographical map (Figure 11.1).

Tab. 11.2 Main country communities underlying the MEAs ratifications graph (see Fig.11.1)

Community
(colour on Fig.11.1) Members
Austria, Belarus, Belgium, Bulgaria, Canada, Croatia, Cyprus, Czech Rep.,
Cl Denmark, Estonia, EU, Finland, France, Germany, Greece, Hungary, Ireland,
38 members Italy, Japan, Jordan, Latvia, Liechtenstein, Lithuania, Luxembourg,
(red) Netherlands, Norway, Poland, Portugal, Romania, Russian Fed., Slovakia,
Slovenia, Spain, Sweden, Switzerland, Ukraine, UK, USA
Angola, Bahrain, Bangladesh, Bolivia, Burundi, Chad, Colombia, Comoros,
C2 Congo, Gambia, Ghana, Guinea, Haiti, Iran (Islamic Rep.), Israel, Kazakhstan,
32 members Kyrgyzstan, Madagascar, Mauritania, Micronesia (Fed.), Mozambique,
(blue) Myanmar, Namibia, Pakistan, Palau, St. Vincent & Grenadines, Suriname,
Swaziland, Turkmenistan, Vanuatu, Yemen, Zimbabwe
C3 Antigua & Barbuda, Brazil, Chile, China, Ecuador, El Salvador, Ethiopia, Fiji,
22 members Guatemala, India, Kenya, Lesotho, Malaysia, Mali, Mauritius, Mexico,
(green) Morocco, Paraguay, Tanzania (Un. Rep.), Tunisia, Venezuela (Rep.), Zambia
C4 Algeria, Barbados, Cambodia, Cameroon, Cuba, Congo (Dem. Rep.),
16 members Dominican Rep., Equatorial Guinea, Eritrea, Honduras, Kuwait, Lao (Dem.

Blhttps://treaties.un.org/pages/Treaties.aspx?id=27 &subid=A&lang=en Accessed 9 Feb 2018

32 There is a directed link from agreement Al to agreement A2 if A2 is the first agreement ratified after
agreement Al by a same country.

33 There is a directed link from country C2 to country C1 if C2 is the first country after C1 to have ratified the
same MEA.

134 We describe as "stable" the informal communities presented here in the sense that the list of countries that
each one of them contains is found whatever the algorithm used.
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Rep.), Niger, Papua New Guinea, St. Kitts & Nevis, Sudan

Arab Emirates (Un.), Bahamas, Bhutan, Dominica, Kiribati, Marshall Islands,

Oman, Saudi Arabia, Senegal, Seychelles, Singapore, Sri Lanka, St. Lucia,

Syria (Arab Rep.), Uganda, Uzbekistan

(yellow)

C5
16 members

(grey)
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The most salient result is the presence of the community gathering mainly Euro-Atlantic countries.
Through the inclusion of all its States members the European Union is the only formal institution
included in such an informal community™® emerging from 35 years of ratification of MEAs. The
calculation of the centralities of the vertices of the graph underlines even more the predominant place
of European countries, in particular countries from Northern Europe and Norway (see Table 11.3).

Tab. 11.3 Most central countries in the graph of environmental ratifications

Closeness centrality Betweenness centrality
(rank) (rank)
1. Norway 1. Hungary
2. France 2. Norway
3. Hungary 3. Lithuania
4. Luxembourg 4. Belgium
5. Spain 5. Austria
6. Netherlands 6. Spain
7. Finland 7. Estonia
8. Lithuania 8. Romania
9. Bulgaria 9. Netherlands
10. Denmark 10. Finland

From now our goal is twofold: a) to enrich and improve this graph-based approach by introducing
hypergraphs as a way to overcome problems related to the representation and modeling of
simultaneous ratifications that are occurring recurrently in the database (see Sec. 11.4.1); b) to explore
what the hypergraph-based approach could bring to two highly differentiated areas of international
policy and how it would be useful to conduct critical comparative analyzes (this is done on a small
scale since we consider only the UN trade treaties).

11.3.2 Directed graphs and hypergraphs: definitions

Let us start by recalling definitions of graphs and hypergraphs. A graph is a set V={vi,v,,...,v,} of
vertices and a set E of edges, an edge being a subset of V with two elements. This simple (one often
speaks of a simple graph) and binary (there exists or not a relation between two vertices) structure can
be enriched by the addition of weight on the edges (weighted graph) or by the addition of an
orientation on the edges (directed graph). So, a directed graph is defined by a set V={vy,v,,...,v,} of
vertices and a set E of directed edges, a directed edge being defined by a source vertex and a target
vertex. Figure 11.2 illustrates these definitions.

Fig. 11.2 Top: a graph whose set of vertices is
{1, 2, 3, 4, 5, 6} and whose set of edges is c ° ° °

{12}, {2,3}.{2,4},{3,5},{4,5}.{5,6}}. Bottom:
A directed graph on the same set of vertices (4

13 Indeed, none of the other formal communities (economic, political, strategic, security, ...) - ASEAN, BRICs,
African Union, MERCOSUR, ... - appear in any of the countries communities induced by the history of
ratifications.

184



having 6 directed edges represented by arrows
going from the source to the target

)= @

A hypergraph is defined by a set V={vy,v,,...,v,} of vertices and a set E of hyperedges, a hyperedge
being a subset of V with several (two or more) elements. A directed hypergraph is a set
V={vy,V,,...,vn} Of vertices and a set E of directed hyperedges, a directed hyperedge being defined by
a set of source vertices and set of target vertices; these source set and target set being disjoint. Figure
11.3 illustrates these definitions.

(30
Fig. 11.3 Top: a hypergraph whose set of
vertices is {1, 2, 3, 4, 5, 6} and whose set of o ° o o
hyperedges is {{1,2}.{2,3,4},{3,4,5}, {5,6}}.

Bottom: a directed hypergraph on the same set °

of wvertices and having 4 hyperedges

represented par arrow hyperedges going from o

sources toward targets.

(=) (=6
(8)

11.3.3 Analysis of a directed hypergraph

Our analysis of a directed hypergraph is based on its incidence matrix. The incidence matrix B of a
directed hypergraph on n vertices and m directed hyperedges is the n X m matrix whose rows are
labeled by vertices from 1 to n and whose columns are labeled by the directed hyperedges from 1 to m.
The (i, j) entry of B is 1 if vertex i is a target of hyperedge j, -1 if vertex i is a source of hyperedge j
and 0 otherwise (Gallo et al., 1993). Note that the sign is conventional and our analysis is not
influenced by these conventions. The matrix B can be seen as an individual / variables matrix where
individuals are the vertices and variables are the directed hyperedges taking values 0, 1 or -1. The
mean of a variable is 0 if and only if the directed hyperedge has as many sources as targets. In
multidimensional descriptive statistics, it is often customary to center-reduce variables in order to
erase the effects of scales between variables expressed in different units or with different orders of
magnitude. Here it is not useful because it is interesting to highlight hyperedges with multiple sources
and goals.

A principal component analysis based on the diagonalization of the matrix BT B allows defining new
orthogonal factors which are linear combinations of original variables given by the k eigenvectors
associated to the k largest eigenvalues of BT B. So, we can embed the rows of B in a Euclidean space
of dimension k. The vertices of the directed hypergraph are then points of 3* whose coordinates are
given by Bu, u being an eigenvector of BTB. Once the vertices of the directed hypergraph are
embedded in 3* we apply usual methods of unsupervised clustering such as k-means ascending
hierarchical clustering in order to detect some communities of vertices of our directed hypergraph®.
Another point of view is spectral embedding: the vertices of the directed hypergraph are embedded in

138 The choice in the convention of the sign in the definition of B has no effect in this approach, indeed if Bthe
matrix built with the converse convention we have B = —Band ‘BB = 'BB.
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3*and the coordinates are given by the eigenvectors of BBT. When the hypergraph is a graph, BBT is
the Laplacian matrix and we recognize the usual spectral clustering (von Luxburg, 2007).

Thanks to this embedding in 3%, the central vertices can be defined as the vertices closest to the center
of gravity (barycenter) of the scatter-plot of 3. The definition of this notion of centrality differs from
the usual notions of centrality of betweenness of closeness. In order to avoid any confusion, we will
call it embedding centrality.

11.4 HYPERGRAPH-BASED COMPARISON OF ENVIRONMENT AND TRADE
RATIFICATIONS

11.4.1 Modeling by hypergraphs

A weak point of modeling by simple graphs is that it artificially increases the degree of the vertices
representing the countries that have proceeded to simultaneous ratifications, thus being able to bias
some indicators, in particular the indicators of centrality. To overcome this problem, we proceed to a
modeling based on directed hypergraphs where there is a directed hyperedge from a source set A of
vertices (countries) and a target set B of vertices if and only if all the countries in A have ratified
simultaneously a treaty just before countries in B ratify simultaneously that treaty. Sets A and B may
contain a single country. Thus, simultaneous ratifications do not increase the degree of the vertices in
A or B as can be seen on Figure 11.4 which is an example of hypergraph construction for a single
treaty.

BELIZE
DOMINIQUE
GRENADE

STKITS

CANADA

TRINITE ILES
IBARBADES'—»{ TOBAGO | CAIMANS }—>| BAHAMAS |

16 Janv. 20 Janv. 22 Janv. 23 Janv. 26 Janv. 27 Janv. 28 Janv.
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Fig. 11.4 Top: example of modeling by a directed graph of a few successive ratifications of the
agreement establishing the Caribbean Development Bank. Bottom: modeling by an oriented
hypergraph of the same data

The hypergraph resulting from a set of treaties is then the union of hypergraphs built for each treaty:
the vertices (resp. hyperedges) are the union of the set of vertices (resp. hyperedges) of hypergraphs
for each treaty. Let us note that this union is not the disjoint union of hypergraphs because the set of
vertices are not disjoint.
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11.4.2 Results in the field of the environment

We produced the hypergraph induced by the same data used in the work presented previously, say the
3550 ratifications of 48 MEAs. The method exposed in Section 11.3.3 provides a clustering of the
vertices (thanks to an embedding followed by an ascendant hierarchical clustering). A large
community clearly that emerges (cf. Table 11.4) containing countries from continental Europe, among
which 27 are countries of the EU (only Malta is not classified in this group and UK is a member of the
EU and belongs to this group over the considered time period).

Tab. 11.4 Countries constituting a community in the hypergraph of environmental ratifications

Albania Austria Belarus Belgium Bulgaria Croatia
Cyprus Czech Rep. Denmark Estonia EU Finland
France Germany Greece Hungary Ireland Italy

Latvia Liechtenstein Lithuania Luxembourg Moldava Netherlands
Norway Poland Portugal Romania Serbia Slovakia
Slovenia Spain Sweeden Switzerland UK Ukraine

This community stands out clearly in the sense that the best partitioning is a bipartition with on the one
hand these 36 countries of continental Europe and, on the other hand, the rest of the world. Other
partitions resulting from division at different levels of resolution (thus varying the number of
communities) do not reveal other communities corresponding to politico-economic groups or formal
communities.

According to the embedding centrality, most central countries are European countries (Figure 11.5).
These results correspond to the strengthening of multilateral institutions through the development of
public international law in general and environmental law in particular promoted by these countries.
From the beginning of the twentieth century, not only these Western countries are the main sources
and architects of an articulation of doctrines, institutions and principles relating to the environment,
but they also served as models to other countries keen to improve the legal and political framework of
their public action.

Norway

Netherlands

Hungary

. Germany |
Y Lithuania Einand

Spain Luxembour
- P gSweden

Bulgaria - France

Switz?rland[)enmark

Fig. 11.5 List of the most central countries (ranked from left to right by decreasing embedding
centrality) in the hypergraph of ratifications of UN environmental agreements (1979-2014)

The precautionary principle, for example, is inspired by German regulations, while the polluter-pays
principle has been consolidated by the OECD. Both have been adopted in multilateral and national
texts on other continents. In addition, the first ministries of the environment were created in developed
countries, while other states followed after the UNCHE. Europeans, having undertaken to develop
their environmental law earlier than the rest of the world in general, and collectively in the context of
the development of EU law, tend to ratify environmental agreements at the same pace. Our results

187




obtained from the hypergraph-based analysis corroborate the thesis that the EU is both a material and
normative structure (Lardi, 2006) in environmental matters.

As far as the rest of the world is concerned, most of the time regional organizations have failed to
generate deep and effective cooperation to address environmental challenges, thus regional
governance is less obvious. The case of the governance of the Amazon is a typical example: the
Amazon Cooperation Treaty”’ signed in 1978 may suggest that regional cooperation on
environmental issues is effective, while its impact on the foreign policies of the Member States has
always been and remains very limited. It is therefore not surprising that they do not form regional
communities appearing in the graphs constructed from ratifications.

11.4.3 Results in the field of trade

We apply the same method of modeling and clustering for UN trade-related treaties. We have 834
ratifications from 1963 to 2014, covering 23 commercial treaties listed in Chapter X of the United
Nations Treaty Collection. There is a large, heterogeneous community (Table 11.5) that contains none
of the world's top 10 economic powers. We have another, smaller, emerging community that contains
three of the world's major economic powers (China, Japan and USA in community C2 in Table 11.5).

Tab. 11.5 Three communities - C1 to C3 — detected in the hypergraph of ratifications of UN trade
agreements

Antigua and Barbuda, Azerbaidjan, Bahrein, Bolivia, Bosnia and Herzegovina, Brunei, Bulgaria,
Costa-Rica, Croatia, United Arab Emirates, Eritrea, Estonia, Greece, Guatemala, Hong-Kong,
C1 | Cayman lIslands, Marshall Islands, Solomon Islands, Turks and Caicos Islands, British Virgin
Islands, Iceland, Kiribati, Latvia, Lithuania, Malta, Micronesia, Monaco, Montserrat, Nauru,
Nicaragua, Niue, Oman, Palau, Portugal, Czech Republic, San Marino, Serbia, Slovakia, South
Sudan, East Timor, Turkmenistan, Tuvalu, Vanuatu

Belgium, China, Denmark, Egypt, Gabon, Guinea, Japan, Liberia, Libya, Malaysia, Republic of
C2 | Korea, Thailand, USA, Zambia

C3 | Comoros, Gambia, Honduras, Irag, Lesotho, Malawi, Niger, Qatar, Samoa, Senegal, Vietnam,
Yemen

Concerning the embedding centralities (shown in Figure 11.6), we have a central position of some
African countries (there are 5 treaties related to Africa), the USA and China being at the 6th and 9th
ranks respectively.

| Libera

Gabon  Uganda Tanbia

BelUyit Staes of America
Glinea Eqyot China

Fig. 11.6 List of most central countries (ranked from left to right by decreasing embedding centrality)
in the hypergraph of ratifications of UN trade agreements

137 See the website of the Amazon Cooperation Treaty Organization http:/otca.info/portal/Accessed 9 Feb 2018
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11.4.4 Environment versus Trade results

The main information concerning the ratification data of environmental agreements and UN trade
agreements discussed here are summarized in Table 11.6. Not surprisingly the number of entities that
have ratified the environmental and trade agreements considered here is almost the same and covers all
sovereign nations that have existed in recent decades®. The average number of ratifications per treaty
(or agreement) is twice as high for the environment than for trade. The most plausible explanation
joins some crucial points of the analysis made previously: the inventory of multilateral environmental
agreements made by the UN is representative of the efforts of the international community to take in
consideration issues related to environmental protection, of course, with the limitations that we know.
On the contrary most of the major commercial agreements are made outside the UN framework.
Moreover, many trade agreements are established on a regional or interregional scale (such as the EU,
NAFTA or TPP mentioned in Sec. 11.2), and not on a global scale as it is the case, for example, for
major environmental conventions (in particular on climate change, biological diversity, ozone layer,
etc.).
Tab. 11.6 Main information concerning the ratification data

Environment Trade
Period studied 1979 - 2014 1963 - 2014
Number of agreements (identified by the UN) 48 23
Number of “countries” (vertices) 197 198
Number of ratifications 3550 834
Number of non-simultaneous ratifications 3334 717
Number of hyperedges 3286 694

The specificity of the ratification process in the parliaments of each country should also be taken into
account to explain observed differences in environmental versus trade ratification. If they are well
structured, the work of analysis and the parliamentary debate run their course, and average ratification
times for each agreement should be similar regardless of the area concerned. In this regard the
functioning of parliamentary bureaucracy is a central variable, without forgetting that political
processes are anything but linear and neutral. An opinion leader or a clever politician, depending on
his political affiliation, may tip the balance to accelerate the ratification or to hinder it***. As it is the
executive power that prepares the mandate to negotiate and signs the agreement abroad, and then it is
the legislative power that ensures the process of ratification so that the head of state can ratify it, it is
necessary to look more closely at the interaction of these powers and their interplay.

Considering the States as unitary and rational actors, in a utilitarian approach, a plausible hypothesis
based on the work of Abbott and Snidal (2000) to explain a differentiated dynamic in environmental
versus trade ratification, is that international obligations related to the environment are vague and often
do not require delegation of authority from signatory States. The calculation of their economic impact
might guide the decision to apply them at the national level but at a later stage. On the contrary
obligations arising from the ratification of trade agreements are stipulated with precision and can be
used by the partners regardless of the will of the application of a signatory country. This means that
signatories have less control over the use of trade agreements. Now if we consider, as did Moravcsik

138 A more detailed analysis will have to take into account the appearance and the disappearance of States and to
establish the comparisons of graphs over the same time period.

39 research track to explore in political science would be to compare whether left-dominated parliaments vote
on environmental treaties more quickly and those dominated by the liberal right, on the contrary, make trade
treaties a priority. This is beyond our analytical objective and would only be useful in some countries, but
probably not for the political regimes of China and Russia. Moreover, the left / right divide is no longer as clear
as in the last century in the West.

189



(1997), that the national interest is the result of a recurrent balance of power between intra-national
actors, environmental issues can be considered as less controversial, risky and expensive than
commercial ones, or just less important among the various conflicts of interest that States have to
manage. Finally, in the event of non-compliance with commercial standards, a country may be
sanctioned by its trading partner or an international / regional tribunal, a situation that is unparalleled
in the environmental field. States can also push for others to ratify agreements more quickly. In the
trade regime, this practice is frequent, the threat of the use of economic or financial coercion
coexisting with the promise of loans and other types of assistance. The United States and China are
two different models of the same practice. The EU is known for its practice of trying to impose rules
on its trading partners'®.

We observe that the percentage of simultaneous ratifications is more than twice as high in the field of
trade (14%) than in the field of the environment (6%). Some factors contribute to this phenomenon,
such as the fact that trade-related treaties are previously negotiated following concrete interests and
reciprocity, whereas in the case of the environment, interests are larger, costs can be immediate and
important, but the benefits are diffuse. Another explanation is that the national construction of interest
(the calculation of gains / concessions) is more objective in trade agreements, and so are the lobbies
from private actors.

The obvious differences in the structure of the hypergraphs associated with the environment and the
trade consist of the difference of the central countries exhibited (the 10 most central countries for the
environmental ratifications are not the most central ones for trade ratifications) and of the
heterogeneity of the communities extracted in the field of the trade, while in the field of the
environment there is clearly a community of European countries that we interpret as an expression of a
diplomatic leadership. The more peripheral countries in global trade ratify for three main reasons,
either the hope of creating a legal framework more protective of their national economy, or because
they believe that they must participate in all the multilateral mechanisms with a view to their
integration into value chains or because they have been under pressure from influent trading partners.
Ratifying a commercial treaty means accepting to play the game, exposing oneself to others and to
international obligations. Ratifying an environmental treaty implies keeping the image of a State
which makes the fair effort to contribute to the global sustainable development.

11.5 DiISCUSSION

In the research agenda of international relations there was a time when the fields of trade and the
environment were treated as being hermetically separated. The former belonged to high politics, while
the latter was not a priority (low politics) in multilateral agendas (Battistella, 2009). Since the 1970s,
the rise of transnational corporations has led to the paradigm of a complex interdependence (Keohane
and Nye, 1977), as asymmetric as it is inevitable. It was necessary to analyze the phenomenon of
globalization and the intensification of trade flows, especially between the members of the "Triad"
(Ohmae, 1985) formed by Western Europe, the United States and Japan, in the context of the
emergence of the latter as an industrial power during the Cold war.

In reaction to the Triad, the countries of the South, named "Third World" in the bipolar order, created
the G77 / China to promote their right to development in organizations such as the General Assembly
of the UN (UNGA), UNCTAD or UNIDO™. In addition, several UNGA resolutions have been voted

0 The carbon tax for commercial aviation is an interesting case of failure of this type of strategy (EU-ETS).

! United Nations Conference on Trade and Environment and the United Nations Industrial Development
Organization. UNIDO, for example, is now using the platform "Inclusive and Sustainable Industrial
Development". See https://isid.unido.org/index.html. Accessed 9 Feb 2018.
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by a majority of Third World countries to ensure their right to development. Among the most
emblematic resolutions - by their content and not by their force - were those of 1974 establishing the
"new international economic order" (resolutions 3201 [S-VI] and 3202 [S-V1]).

It is precisely in this context of strong economic cleavage between the North and South and
ideological cleavage between the East and West that the UN has set up the Conference on the Human
Environment (UNCHE), in Stockholm in 1972. In this framework, the issue was to analyze the
growing role of those James Rosenau (1990) has called ‘sovereignty-free actors’ and their interaction
with States, in a real "turbulence in international politics" articulated between macro, micro and
macro-micro levels. Barely a decade later, global politics has changed completely according to a
power shift from the West to Asia (Hoge, 2004; Hearn, 2016). The complex interdependence has
deepened when the Triad and the Third World gave way to emerging countries, especially China and
India. In the field of trade and finance, these countries will form the BRICs. In the climate agenda,
they will form the BASIC'*. These two groups are more or less formal alliances that were supposed
ephemeral at the time of their creation. Regarding environmental talks, despite the persistence of the
North / South cleavage due to obligations to finance development and technology transfers, there are
no formal groups of countries comparable to those of trade. There is no regional governance, with the
exception of the EU which plays a key role as a norm shaper in trade and in environmental
negotiations*.

In this global context, our hypergraph-based analysis of the ratification of trade and environmental
agreements supports the idea that their logic is different (1ISD and UNEP, 2014), although the key
players are roughly the same. Compared to more traditional analysis of the dynamics of ratification,
this approach combining modeling and International Relations theory presents three main
contributions. First, it contributes to the interdisciplinary dialogue, particularly between international
law and political sociology, allowing results to be compared over a long period of time. It also allow
testing the supposed practices and strategies regarding the ratification of international treaties (see e. g.
Chang, 2016). Finally, it allows to compare the environmental logic and the trade logic (here in the
UN framework) to spot the key States involved. Thanks to the analysis of the political context, we
have show that the multilateral summits promoted by the UN have a considerable impact on the
signing of treaties, but not necessarily on their ratification or implementation.

11.6 CONCLUSION

The comparison of the dynamics of ratifications of two regimes - environment and trade - within the
United Nations framework shows that they follow parallel evolution, in spite of the strengthening of
their intertwining since the 1990s, notably from an institutional point of view. The UN has a central
role in the environmental agenda, which explains the recurrence of multilateral summits since 1972
and the number of agreements signed and ratified by almost all members of the organization. For the
trade agenda, on the contrary, the role of the United Nations is becoming less and less important, and
the multilateral summits had a very limited impact, so that the economic and trading powers have
strategically adopted other negotiating arenas. This explains the main outline of the results obtained
from the ratification analysis using hypergraphs, with the absence of some of the major economic and
commercial powers at the global level, while the countries that participate little in global trade are
generally present.

Hypergraph analysis of the ratification dynamics of environmental versus trade agreements highlights
the contrast between the two regimes, in particular the identification of the emerging EU community

?Brazil, South Africa, India, China.
143 See, for example, the One Planet Summit held in Paris on December 12, 2017.
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only in the first case. Is it still a "normative power" in the trade framework under the leadership of the
United Nations? The mainstream of the economic policy analysis says that the EU has lost its strength
since the 2008 crisis and the Chinese rise, but the assessment of the EU's role is still subject to
profound divergences. In this sense, our results show that despite the fact that the UN serves as a
bridge between the two regimes, it is much more effective in promoting environmental agreements
than regulating global trade. Therefore the UN is at the same time central to the environment and
marginal to trade agendas'*. However in the future it would be appropriate to extend the analysis
undertaken in this work by considering the treaties and agreements ratified in the WTO in relation to
the G7 meetings, then G8 and G20 in order to have a second, broader analysis in the sense that it
would comply more with the current global (and nevertheless fragmented) governance of commercial
and environmental issues (but then without respecting the homogeneity of the sources of the data taken
into account) (see also Morin et al., 2018)

Finally, the concept of sustainable development cannot be considered as a structuring principle of
international relations, given that the trade regime prevails over that of the environment in practice, as
demonstrated in particular by the ongoing negotiations of mega-agreements, the TTP and TTIP, and
within ASEAN.
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