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The Political Economy of Global Finance:
A Network Model
Thomas Oatley, W. Kindred Winecoff, Andrew Pennock, and Sarah Bauerle Danzman

Although the subprime crisis regenerated interest in and stimulated debate about how to study the politics of global finance, it has
not sparked the development of new approaches to International Political Economy (IPE), which remains firmly rooted in actor-
centered models. We develop an alternative network-based approach that shifts the analytical focus to the relations between actors.
We first depict the contemporary global financial system as a network, with a particular focus on its hierarchical structure. We then
explore key characteristics of this global financial network, including how the hierarchic network structure shapes the dynamics of
financial contagion and the source and persistence of power.Throughout, we strive to relate existing research to our network approach
in order to highlight exactly where this approach accommodates, where it extends, and where it challenges existing knowledge
generated by actor-centered models. We conclude by suggesting that a network approach enables us to construct a systemic IPE that
is theoretically and empirically pluralist.

T he Great Crisis of 2008 was the largest economic
and financial shock to strike the global economy
since 1929. In the United States alone, approxi-

mately 450 commercial banks with $2 trillion of deposits
have either failed or needed rescue operations since 2008.
One of the two largest US commercial banks, Wachovia,
failed and was acquired by Wells Fargo. Three of the five
largest American investment banks disappeared as inde-
pendent institutions (Bear Stearns, Lehman Brothers, Mer-
rill Lynch), while two others (Goldman Sachs, Morgan
Stanley) converted their legal status to bank holding cor-
porations to gain access to Federal Reserve funding. In its
wake, the American economy suffered its largest postwar
contraction—3.5 percent of GDP in constant dollar terms
in 2009—and poorest labor market performance since
the late 1970s.

The Great Crisis promises to have lasting political and
policy consequences. The crisis has sharpened the class
dimensions of partisan conflict. The combination of
poor macroeconomic performance and the large alloca-
tion of public money to rescue and rebuild the financial
system fueled the Occupy Wall Street movement and
pushed the politics of inequality to the fore. The unprec-
edented federal budget deficit generated by collapsing
revenues and sharply rising expenditures provided trac-
tion for the Tea Party movement and its focus on smaller
government and balanced budgets. This struggle between
Tea Party adherents intent on reigning in “fiscal excess”
and Democrats determined to use the power of the
federal government to revive economic activity produced
deadlock in efforts to raise the debt ceiling during the
summer of 2011 that unsettled bond markets and
led one ratings agency to downgrade US government
debt.
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We argue that the core consequences and causes of this
crisis emerged from the dynamic processes of a complex
adaptive international financial system. The consequences
of the crisis are unambiguously systemic. More than twenty
European countries suffered banking crises triggered in part
by the American crisis.The world economy as a whole con-
tracted for the first time since the end of World War II and
world trade fell sharply in 2009. As the crisis spread out-
ward from the US to the rest of the world, governments
struggled with financial sector weakness, sagging econo-
mies and mounting debt. Debt reduction efforts sparked
public protests, particularly in the eurozone’s southern
periphery. Incumbent governments throughout the devel-
oped world—among them the US, UK, Iceland, Ireland,
Japan, France, Greece, Spain, and Italy—were removed. Bel-
gium went without a government for 541 days, a modern
record. Extremist parties gained popularity in many coun-
tries. Iceland became the first West European country to
graduate from an IMF program in 30 years. In a significant
departure from previous law and practice, EU members
pledged hundreds of billions of euros—in addition to sup-
port from the European Central Bank—to indebted mem-
bers. Indeed, many observers have argued that the crisis
underscores the dangers of globally-integrated capital mar-
kets wherein a crisis anywhere can spread quickly through
the system with globally devastating consequences.

Many observers also expect the crisis to bring about
deeper changes in global economic organization. The cri-
sis generated substantial discussion about an accelerated
transition of power away from the US—whose neo-liberal
model was supposedly discredited by the crisis—to the
BRICs—Brazil, Russia, India, and China—who offer alter-
natives to the American model of global capitalism. Multi-
lateral efforts to manage the crisis shifted from the insular
G-7 to the more inclusive G-20. Simultaneously, govern-
ments altered the distribution of voting shares in the Inter-
national Monetary Fund (IMF) to grant the BRICs a
somewhat greater voice. Whether the crisis has these con-
sequences, of course, depends upon its impact on existing
structures of international financial power. Much post-
crisis commentary has asserted that the crisis will alter this
structure by accelerating the pace of American decline.

Many of the causes of this Great Crisis also were sys-
temic: they resided in the structure of financial relation-
ships among actors rather than in the characteristics of
these actors themselves. The accumulation of mortgage
debt that fueled the American real estate bubble was a
consequence of the financial relationships established
between actors in high-saving societies of East Asia and
the Middle East and actors in the US. The crisis spread
globally through the structure of financial relationships
created by these cross-border investments. The countries
most vulnerable to contagion were those most strongly
connected to the American real estate market or to the
American financial firms that had invested in that market.

The crisis had second-generation effects as it spread to
countries in which national financial systems were not
themselves directly exposed to mortgage-backed securi-
ties, but were tightly connected to countries whose finan-
cial institutions were. In emphasizing such systemic
characteristics we do not contend that actor attributes (such
as financial regulation and risk management practices) were
unimportant. Instead, we suggest that such characteristics
gained importance, in part, because of how actors were
connected to each other.

Understanding how the structure and dynamics of the
international financial system produced and distributed
the Great Crisis as well as the impact of the crisis on the
structure of financial power arguably is the comparative
advantage of international political economy (IPE). Yet
over the last twenty-five years IPE research has retreated
from modeling the systemic characteristics of inter-
national financial and economic interdependence. IPE
scholarship has developed along three paths in the last
three decades. Along one, IPE focuses on determinants of
domestic economic policy choice.1 How do actors and
institutions interact to produce policy outcomes? Why are
some states more open to the global economy than others?
Why do some governments float their currencies while
others fix? The international system enters these analyses
as a factor that impinges directly and indirectly on gov-
ernment policy choice. Global capital markets may con-
strain fiscal policy. Global shocks may trigger government
policy responses. This line of research attributes the Great
Crisis and the pattern of contagion to country-level char-
acteristics such as domestic financial regulation. In the
wake of the crisis, it asks scholars to pay more attention to
domestic banking regulation.2

Scholarship along the second path focuses on global
governance:,“the collective effort to identify, understand,
and address worldwide problems that are beyond the capac-
ity of individual States.”3 In the context of the inter-
national financial system, global governance research focuses
on the extent to which international financial interdepen-
dence generates regulatory challenges that states cannot
address individually. It explores how actors respond to
these challenges by making and implementing global rules.
Traditionally, researchers have explained outcomes as a
function of bargaining between states. During the last few
years, research has focused on an apparent shift of regula-
tory authority from states to private actors.4 In both cases,
however, the relevant characteristics of the actors engaged
in bargaining are derived from actor-level attributes. Inter-
ests are derived from domestic politics and firm-level
processes. Bargaining power is defined in terms of country-
level characteristics, especially GDP.

Finally, along the third path, British-school scholarship
emphasizes how interaction between actors within the
global political economy shapes the historical develop-
ment of the global system.5 The approach assumes that
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politics is more than what politicians do, and thus pays
substantial attention to market actors and processes.6 This
work focuses in particular on how deregulation and finan-
cial innovation has produced more volatile markets seen
to be crisis-prone. This school is thus quite sensitive to the
behavior of financial institutions that produced the Great
Crisis.7 Yet this approach is also actor-centered; it focuses
on how specific financial instruments (such as deriva-
tives), financial institutions (hedge funds), and regulatory
arrangements (private versus public) affect aspects of finan-
cial system performance.8

All three perspectives offer extremely useful insights into
the politics of global finance. But they also exhibit a com-
mon trait: each rests on an implicit conception of the inter-
national financial system. All three perspectives recognize
that actors and institutions are embedded in a system con-
stituted by cross-border financial relationships. Market
volatility and domestic banking regulation have global
consequences because national financial systems are con-
nected to each other. Global banking rules are political
responses to financial globalization. Yet, none of the three
perspectives renders this system explicit.9 None offer a clear
theoretical statement or empirical representation of the cen-
tral characteristics of the global financial system. None offer
explicit statements about how the structure of financial inter-
dependence shapes the performance of the international
financial system. Instead, all three perspectives seem to
assume that the financial linkages between countries are con-
ceptually straightforward and reasonably well understood.
As a result, they treat the system as a very important but
generally unmodeled background condition.10

We problematize this conception of the international
financial system. We draw on network science to render
explicit the relational structure of international finance
and articulate three core theoretical arguments.11 First,
the relational structure of international financial inter-
dependence can vary substantially, from flat networks in
which all countries are connected in much the same way,
to hierarchical networks that exhibit a sharp center-
periphery distinction. Second, network structure shapes
financial contagion. In a flat network, a crisis anywhere in
the system can spread everywhere. Hence, in these net-
works the risk of global contagion rises in line with the
density of connectedness. By contrast, hierarchical net-
works are resilient to peripheral crises, but very fragile in
the face of crises in the center. In these systems, the risk of
contagion falls as the system integrates around the center.
Third, hierarchical systems emerge from positive feedback
dynamics that make them self-reinforcing, sometimes even
in the face of a major disturbance at the center.

Our network approach suggests novel answers to cen-
tral questions about the contemporary global financial sys-
tem. We find that the system is a strongly hierarchical
network centered firmly on US capital markets. As a result,
the massive crisis of 2008 does not imply that the global

system is generally vulnerable to crises anywhere. Instead,
the hierarchical structure is likely to be far more resilient
to financial crises in European and emerging market coun-
tries than is typically recognized. In addition, positive feed-
back in financial markets and the absence of a fit alternative
to American centrality will interact to keep the US at the
center of the global financial system for the foreseeable
future. Thus, the network perspective suggests that the
global financial system is far more stable in the face of
most disturbances and US hegemony is far more persis-
tent than standard IPE actor-centered models suggest.

A Network Model of the International
Financial System
The international financial system is a system: a set of
actors connected by economic and political relationships.
The relevant actors include private and public entities in
the international arena as well as in domestic systems. A
partial list of these actors includes private financial insti-
tutions of every variety, central banks, domestic regula-
tory agencies, heads of state, international organizations
such as the Basel Committee on Banking Supervision, the
Group of 20, the International Monetary Fund, as well as
international non-governmental organizations such as the
International Organization of Securities Commissions
(IOSCO). The ties between these actors extend across
national borders and levels of analysis. Indeed, a defining
characteristic of financial interdependence is the inability
to separate the system into independent national units or
distinct levels of analysis. Horizontal ties connect states as
they negotiate and implement regulatory structures. Other
horizontal ties connect financial institutions in distinct
national jurisdictions and connect private actors engaged
in governance. Vertical relationships tie domestic policy-
makers to domestic private financial actors, and link large
money-center banks to small community banks. The sys-
tem also contains “diagonal” relationships, ties between
public entities located in one jurisdiction and private enti-
ties located in another. Foreign banks, for instance, were
among the largest borrowers from the emergency lending
programs that the US Federal Reserve established in 2008
to manage the crisis.12 The international financial system
is a set of economic and political relationships among
private and public actors operating in domestic and inter-
national fora.

We focus our attention on the set of financial relation-
ships between actors. That is, we focus on the system of
international financial interdependence. Our theoretical
orientation to this system is informed by the logic of com-
plex adaptive systems.13 A complex adaptive system (CAS)
is one in which multiple agents interact without guidance
provided by a central controller and produce a structured
and persistent collective outcome. It is a system in which
agents adapt their behavior in response to external stim-
uli, and in which these adaptations reproduce or alter the
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structure that their collective behavior produces. A flock
of birds, for instance, is an ordered arrangement that main-
tains coherence as it moves through the sky. The flock’s
structure changes as individual birds adapt to their neigh-
bors who in turn adapt to their neighbors. Individual behav-
ior aggregates into a persistent though not permanent
structure. Moreover, individual behavior is shaped by one’s
location within the aggregate structure, and individual
behavior in turn contributes to the structure.

The global financial system exhibits the characteristics
of a complex adaptive system. Financial transactions are
undertaken by many private and public entities without
the benefit of a global capital allocator. These individual
transactions are often highly responsive to the transac-
tions of other agents.14 This collective behavior produces
a structure, a global network of creditor-debtor relation-
ships. This structure is persistent but not static. Consider,
for instance, the surge of lending to Latin America during
the 1970s, the surge of investor enthusiasm for East Asian
countries during the 1990s, and the surge of lending to
the United States during the 2000s. Each investment surge
produced a particular network structure that linked global
creditors and local borrowers. And the relationships cre-
ated during each surge were in turn embedded in a more
persistent network of global financial relationships.

System Structure as Network Topology
We can model this global financial system as a network
constituted by cross-border creditor-debtor relationships.
These relationships can be direct or indirect. In a direct
relationship, the Chinese government might purchase and
hold US government bonds. In an indirect relationship, a
link between creditor and debtor is intermediated by a
commercial bank or other third party. Some of these rela-
tionships will be more liquid than others. Large and deep
secondary markets enable the Chinese government to sell
its US Treasury bonds quickly and at low cost. Bank debt
obligations are less liquid because it is more difficult to
develop secondary markets for what are often idiosyn-
cratic obligations. The securitization of mortgages reflected
a desire to increase liquidity via transformation of individ-
ual mortgages into standardized assets that could be traded
at low cost in secondary markets. Yet no matter how com-
plex the instruments might be, the underlying relational
structure is simple: finance involves two parties entering
an enduring contract. Finance is fundamentally relational.

The international financial system is thus a network of
creditor-debtor relationships. A network is a set of actors
(nodes in network terminology) and relationships (ties
connecting nodes). In the financial system, the actors
include financial institutions, non-financial corporations,
individuals, and sovereign entities. Ties are the financial
contracts that actors establish between themselves. These
relationships are directed ties; one actor can be related
to another as a debtor and simultaneously as a creditor.

Hence, many actors will have two sets of relationships—
relationships with parties to whom they have loaned funds,
and relationships with parties from whom they have bor-
rowed funds. All of the relationships between all of the
actors together constitute the global financial network.

The global financial network exhibits structure, a per-
sistent set of cross-border creditor-debtor relationships.
Such persistent relationships are particularly evident when
we aggregate the credit that residents of one country pro-
vide to residents of another (i.e., asset stocks). Creditors
do not fundamentally change the weight of each country
in their lending portfolio every day, or even every year.
Instead, asset allocation across foreign markets is broadly
stable; small changes occur at the margin, but rarely do
creditors liquidate a substantial portion of assets based in
one country and move them to another. The global finan-
cial system thus organizes itself into a stable relational
structure of dyadic creditor-debtor relationships.

The relational structures into which the system orga-
nizes can assume different topologies. Network topology is
the network-wide pattern of relationships among the actors.
Twonetworks composedof the samenumberofnodes joined
by the same number of ties can exhibit different topologies.
We focus on two topologies that parallel conceptions of sys-
tem structure present in international relations scholar-
ship: hierarchical (or hegemonic) networks and flat (or
multipolar) networks. In a hierarchical network, one coun-
try serves as an international financial center to which most
other national financial systems are connected. Most other
countries are connected directly to only a few other coun-
tries, and most of their connections to other countries run
through the center country (Figure 1). During the late nine-
teenth century, for instance, the United Kingdom hosted
assets from across the globe, while most peripheral coun-
tries had direct financial relationships with a limited num-
ber of other peripheral countries.

In contrast, in a flat network every country has direct
financial relationships with many other countries. Such
systems lack the sharp delineation between center and
periphery characteristic of a hierarchical system. The set
of countries with which each country has financial rela-
tionships might vary substantially in a loosely-integrated
flat international financial system. One might imagine that
individual European countries would be strongly con-
nected to other European countries but have few ties to
countries in Latin America or Asia. Asian countries might
be in turn strongly connected to other countries in Asia
and have few connections to Latin America and Europe.
But as international financial integration deepens in these
flat systems, the regional organization of financial relation-
ships would cede to a global financial system in which
most countries are connected to most other countries in
the system to a relatively equal extent.

Flat and hierarchical network topologies obviously par-
allel common understandings of multipolar and hegemonic
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systems. We can further develop this parallel by redefining
common international relations conceptions of power in a
network context. Network theory suggests that power as
influence is a function of network centrality: central actors
have greater influence than others.15 In hierarchical struc-
tures, one country stands at the center of the system, and
other states are on the periphery. Hence influence is unevenly
distributed between a central hegemon and everyone else.
In flat structures, no country is substantially more central
than another. Hence influence is more evenly balanced
between countries.Thus hierarchical and flat network topol-
ogies generate the same distributions of influence that exist-
ing IR structure-based models emphasize.

Although the structural configurations derived from net-
work topologies map onto familiar IR conceptions of struc-
ture, the two differ sharply. Network models derive state
capabilities and influence from the network structure. In
contrast, traditional IR models derive system structure from
state power defined in terms of national capabilities.16

Although the relational and capabilities conceptions are
not entirely independent of one another (larger entities
may be more likely to be more central, and vice versa),
conceptualizing structure in relational terms allows us to
theorize about the dynamics of system and structural
change. To what extent and through what causal mecha-
nisms does network topology change in response to changes
in the distribution of national capabilities? We return to
these issues below.

Network Structure and Contagion
Network structure might be important for understanding
the international financial system because whether bank-
ing crises that originate in one country generate banking
crises in other countries might depend upon the system’s
topology. Banking crises spread from one country to

another through the structure of international financial
relationships. Widespread bank insolvencies in one coun-
try prevent resident banks from repaying their foreign cred-
itors. These defaults weaken the balance sheets of the foreign
creditors, who are in turn indebted to other banks. Bank
weakness in the second country makes it difficult for banks
to service their debt, which can weaken balance sheets in a
third country. Contagion is thus a systemic process through
which bank weakness that originates in one country spreads
to n countries through existing creditor-debtor relation-
ships. Contagion thus depends upon how, as well as how
strongly, countries are connected.

Consider first the international transmission of a bank-
ing crisis in a flat system. The global impact of a banking
crisis in the modal country in a flat network is a function
of the number of foreign systems to which it is connected
and the strength of these connections. As financial inter-
dependence increases, that is, as the modal country becomes
more strongly connected to more countries, the probabil-
ity that a banking crisis in any country will be transmitted
to many other countries rises. Moreover, each second-
generation crisis sparked by the initial crisis may spark its
own contagious consequences. In a densely connected flat
system, therefore, the probability that a local banking cri-
sis sparks a global crisis rises in line with the depth of
financial interdependence (or, in network terms, in line
with the system’s average in-degree).17

Crises spread quite differently in hierarchical systems.
Hierarchical networks are highly resilient to disturbances
in the periphery but are quite vulnerable to disturbances in
the center.18 Consider the impact that two thunderstorms
of equal strength—one in Atlanta, Georgia, and one in
Wilmington, North Carolina—have on national air traf-
fic. Because Atlanta is a central node in the national air traf-
fic network, a thunderstorm in Atlanta that disrupts local

Figure 1
Network topologies
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operations affects air traffic nationwide. Because Wilming-
ton is a peripheral node in this network, the same magni-
tude storm with identical local consequences has a negligible
effect on national air traffic.The impact of an identical local
disturbance (a thunderstorm) on network performance
(national air traffic) depends upon whether it occurs in the
center (Atlanta) or in the periphery (Wilmington). This
property of hierarchical networks is typically referred to as
“robust-but-fragile”: the system is robust to peripheral dis-
turbances but fragile in the face of disturbances in the center.

In a hierarchical international financial system, there-
fore, whether a banking crisis spreads to other countries
depends upon where the crisis originates. Because periph-
eral countries are connected to only a few other countries,
and the few ties they do have are weak, a banking crisis in
a peripheral country affects the balance sheets of banks in
a very limited number of other countries. Moreover,
although peripheral countries attract assets from the cen-
ter, these holdings for any individual peripheral country
are a small fraction of the center’s total bank capital. Con-
sequently, an isolated banking crisis in the periphery is
highly unlikely to impose losses on the center sufficient to
precipitate a systemic banking crisis in the center. Hierar-
chical systems are thus likely to be highly resilient to periph-
eral banking crises.

In contrast, a banking crisis in a global financial center
spreads throughout the system. Because global financial
centers are strongly connected to many countries, crises
here reduce the value of the assets for many peripheral
countries. Because the center attracts such a large share of
peripheral assets, the center crisis imposes losses on the
periphery that dramatically weaken bank balance sheets
throughout the periphery. The concentration of assets in
the center that characterizes a hierarchical system thus
renders the global financial system quite vulnerable to cri-
ses in the center. Hierarchical systems thus have dual global
consequences. They stabilize the system against most of
the shocks that occur. On occasion, they generate banking
crises in the center that destabilize the system.

The global impact of a local crisis depends upon tie
strength and tie structure. In a flat network, the likelihood
of contagion rises in line with average tie strength. In a
hierarchical network, the strength of the ties between the
center and periphery is important, but similar financial
events have different consequences depending upon where
they occur. A banking crisis in the periphery will have
predominantly local consequences. A banking crisis in the
center is likely to be globally disruptive.

Growth of the Global Financial Network
Moving beyond comparative statics requires us to articu-
late how the global financial system self-organizes and,
once organized, how it changes. The evolution of network
topology has only recently received attention from net-
work scholars. We draw on one approach, called “fitness

with preferential attachment” (FPA), that allows us to
emphasize how the interaction between unit characteris-
tics and systemic dynamics shapes the growth and trans-
formation of system structure.19 The FPA model holds
that network growth is a function of node “fitness” and
the degree distribution of the network. Node fitness is an
intrinsic characteristic of the node that shapes its attrac-
tiveness. For example, two web pages might be published
simultaneously, but one becomes much more popular
because it offers intrinsically better content. The network’s
ex ante degree distribution shapes a node’s ability to attract
ties regardless of its fitness. The logic of preferential attach-
ment (PA) asserts that the probability that a node attracts
a new tie at time t ! 1 is a positive function of its degree
at time t.20 Hence, differences in node fitness provide an
initial advantage (“the better get rich”), and preferential
attachment reinforces this advantage via positive feedback
(“the rich get richer”). As the network develops over time,
a hierarchical structure forms and is reinforced.

According to FPA, the growth and evolution of the
global financial network results from the interaction
between country-level characteristics and positive feed-
back. Fitness concerns those characteristics of national
financial systems that shape their attractiveness to portfo-
lio investment. The relevant factors likely include institu-
tional, regulatory, reputational, and ideational attributes.
Institutional dimensions might include infrastructure for
entering and clearing transactions, and a central bank sys-
tem able to provide effective lender-of-last-resort func-
tions.21 The regulatory dimensions would include the
administrative rules governing financial sector behavior.22

Reputational considerations would include perceptions of
country risk, including the macroeconomic environment,
and the government’s willingness to protect the financial
sector in times of stress.23 Ideational factors would include
the adoption of prevailing norms, especially (in recent
periods) a general orientation towards market liberal-
ism.24 Thus, national financial systems with strong insti-
tutions, effective regulatory arrangements, investor-friendly
reputations, and that conform to prevailing norms will be
fitter than systems lacking on any of these dimensions.
Fitter systems will attract more portfolio investment.

Inequities in degree generated by differences in coun-
try fitness are reinforced by preferential attachment. Pos-
itive feedback appears to be a central mechanism in
financial markets and may reflect the impact of network
externalities.25 In financial markets, positive feedback is
related to market characteristics. The attractiveness of a
national financial system is in part a function of its liquid-
ity, which is a function of participation, i.e., node degree.
Secondary markets for financial instruments are attrac-
tive when one can liquidate one position and acquire
another. In order to move quickly from one position to
another, one needs to find agents that will offer the desired
trades at a reasonable price. The likelihood of finding
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willing trading partners rises in line with the number of
participants in the market. The more agents that are
active in any national financial system, therefore, the more
appealing the market becomes to other agents. A national
financial system will thus attract new business because it
already attracts a lot of business. Hence, “fitter” financial
systems attract more assets initially, and the resulting mar-
ket liquidity attracts additional assets.

FPA thus suggests that the global financial system is
likely to evolve toward hierarchy. Once a hierarchical struc-
ture emerges, structural change might be characterized by
“slip-stick” dynamics. In such systems, change is a nonlin-
ear response to tension generated by countervailing forces
at work within the system.26 Two tectonic plates, for
instance, are held in place by friction even as processes in
the earth’s core work to push them past each other. Pres-
sure pushing each plate forward eventually overwhelms
the friction that holds the plates stable and the plates lurch
past each other triggering an earthquake. The process
repeats. In such systems, therefore, a linear input gener-
ates a non-linear output.

In the context of the global financial system, tension
arises from state efforts to transform themselves into fit
alternatives to an existing financial center and the positive
feedback that sustains the existing hierarchical structure.
States intent on attracting financial business to their shores
will invest in the institutional and reputational factors
necessary to transform their financial system into a fit
alternative to the existing financial center. As other national
financial systems emerge as fit alternatives to the center,
the fitness advantage that the existing center once enjoyed
eventually disappears. Yet network externalities continue
to pull portfolio investment to the center country, thereby
maintaining the hierarchical structure. The system evolves
gradually toward a condition in which an existing hierar-
chical structure no longer corresponds to the underlying
distribution of fitness. Once this gap widens beyond some
threshold, the system shifts abruptly to align network topol-
ogy with the new fitness distribution.27 Whether this abrupt
shift produces a flat network or new hierarchical network
centered on a different country depends upon the distri-
bution of fitness.

We might expect to observe two distinct kinds of major
crisis in hierarchical financial systems. First, we might
observe systemic (or system-changing) crises generated by
the tension built up as fit alternatives emerge within an
existing hierarchical system. Here, the crisis is a manifes-
tation of the system’s shift from its existing topology to a
new one. Such a crisis would likely involve substantial
widespread sell-offs of center country assets as investors
reallocate their portfolios to match the new fitness distri-
bution. In these events, the abrupt global reallocation of
foreign investment away from the old center toward the
new fit alternatives causes the crisis. Second, we might
observe global crises caused by the mismanagement of the

assets that foreign investors have placed in the center coun-
try. Such global crises would have large contagious conse-
quences as falling asset values in the center weaken balance
sheets throughout the world. These global crises may spark
structural change if the underlying distribution of fitness
is misaligned with hierarchy, but these global crises are
neither symptomatic of pressure for, nor the primary cause
of, structural change.

Overall, therefore, this reconceptualization of the inter-
national financial system highlights why it might be impor-
tant to be explicit about system structure and dynamics.
Recasting international financial interdependence as a self-
organizing network indicates that the system may exhibit
non-trivial topologies, that network structure may have
non-obvious implications for system performance, and that
system change may be characterized by complex non-
linear dynamics. Of course, at this stage these are theoret-
ical insights rather than empirical facts. We thus turn our
attention now to evaluating whether this network approach
provides a plausible characterization of the contemporary
international financial system.

Empirics of the International
Financial System
We offer some initial evidence on three central observable
implications of the network model. First, the contempo-
rary international financial system should be hierarchical.
Second, contagion within this hierarchical structure should
have robust-but-fragile properties—peripheral crises should
have primarily local consequences, while crises that strike
the center should have global consequences. Third, global
crises are insufficient to alter the system structure; there
must be also a large gap between the underlying distribu-
tion of fitness and the existing hierarchical structure. Our
objective is to begin a conversation about the empirical
usefulness of a network orientation to the international
financial system rather than to draw definitive conclusions.

The Network Structure of the International
Financial System
The international financial system is hierarchical. This hier-
archical structure is evident in networks constructed from
two data sources.28 We constructed one network from
Bank for International Settlements (BIS) consolidated
banking statistics.29 Because BIS data include only inter-
bank deposits for twenty-four countries, we constructed a
second network using data on total cross-border portfolio
assets, holdings of equity securities, and long- and short-
term debt securities, made available by the International
Monetary Fund’s Coordinated Portfolio Investment Sur-
vey (CPIS). These data cover all foreign portfolio assets
for 68 countries in 2009. Networks constructed from both
indicated the hierarchical structure of the contemporary
global financial system.
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We look first at the network constructed from BIS data.30

Figure 2 depicts this network in the first quarter of 2000,
2005, 2008, and 2010.31 Countries are arranged alpha-
betically counter-clockwise. Ties are weighted and directed.
If country i holds bank assets in country j, a black line
connects the two nodes. In this way, the out-degree of i is
the in-degree of j. If j holds bank assets in i, a gray line
marks that tie, and the out-degree of j is the in-degree of
i.32 Tie thickness represents the size of the bank holdings
that one country has in another. Node size is the sum of
the country’s total in-degree, or the sum of the banks

assets held by all foreigners in that national financial sys-
tem. A white node indicates that total in-degree is greater
than total out-degree for that country, meaning that they
are net recipients of bank assets. A gray node indicates
that the opposite holds.

The four panels reveal the strengthening of the inter-
dependence in international banking relationships over
time, as represented by the thickening of ties and increased
node size. The figures also highlight the extent to which
the increase in cross-national bank holdings has been highly
skewed toward the US and UK. Thus, as the system became

Figure 2
International banking network

Source: Bank for International Settlements Consolidated banking statistics Table 9B.
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progressively more connected over the course of the decade,
the US (and to a lesser extent the UK) became increas-
ingly more central to the system. These network visualiza-
tions thus nicely illustrate the development of the global
financial fragilities out of which the Great Crisis emerged
in 2008. Between 2000 and 2008, global banking assets
became increasingly concentrated in the United States. As
a result, when the crisis struck the US, most of the major
participants in the global financial system were directly
exposed.

The hierarchical structure of the contemporary bank-
ing network is clearly evident in plots of the network’s
degree distribution. Figure 3a plots weighted in-degree—
the number of ties and the average weight of each—for
each country against each country’s rank in the system.
Even in this small sample of large economies, large inequal-
ities in the distribution of bank-centered finance are clearly
evident: the US—and to a lesser extent, the UK —is
strongly connected to more countries than any other coun-
try in the sample, and the degree distribution decays expo-
nentially. Figure 3b plots the same data in log-log scale
and shows a similarly hierarchical distribution: the global
banking network is skewed and has fat tails.33 The net-
work clearly is hierarchical.

The network constructed from the IMF CPIS data
exhibits the same structure (Figure 4). As a contrast to the
weighted ties analysis presented above, we transformed
this data in two ways. First, we constructed portfolio shares
for each country so that each tie is the percent of country

i ’s total overseas portfolio assets that it has placed in coun-
try j. Second, we created a directed link from country i to
country j for any portfolio share greater than 7.5 per-
cent.34 For example, Argentina places more than 80 per-
cent of its overseas portfolio assets in the United States.
Argentina is thus linked to the United States. Argentina
places less than 1 percent of its overseas portfolio assets in
Australia. Argentina is thus not linked to Australia.

The network graph illustrates the center-periphery struc-
ture of international financial relationships. The US and
the UK are major global financial hubs. Germany and
Luxembourg are important European hubs but are less
central to the global financial system. We note also the
absence of regional organization in East Asia similar to the
structure apparent in Europe. The remaining national
financial systems are connected to one or more of the
financial centers and only rarely to other peripheral coun-
tries. Like the banking network, therefore, data on total
portfolio assets highlight the hierarchical center-periphery
structure of contemporary global financial interdependence.

The skewed degree distribution is also evident in a plot
of normalized in-degree (Figure 5). The median and modal
in-degree in the sample is zero; half of the national econ-
omies in the sample are not important hosts of overseas
assets for even a single foreign economy. Some national
economies, however, are important hosts of overseas invest-
ments for many national economies. The most important
center, the US, hosts the overseas portfolio assets of 72 per-
cent of the countries in the sample. The UK hosts overseas

Figure 3
Weighted in-degree distribution, international banking network Q1 2010

Source: Bank for International Settlements Consolidated banking statistics Table 9B.
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assets for 35 percent of these countries. Thus, when we
look at a broader category of cross-border financial assets
and reduce the importance of country size as a determi-
nant of in-degree, we again observe a hierarchical network
structure with a sharp differentiation between global finan-
cial centers and the periphery.

The contemporary global financial system is thus hier-
archical.The United States occupies the center of the finan-
cial system, and the UK serves as a second hub. As the global
financial center, the US is strongly connected to most other
countries in the system. Other countries, even large indus-
trialized countries, are much less strongly connected. Most
countries are strongly connected to the United States and
only weakly connected to other peripheral countries.

Local Crises and Global Financial Stability
Network science suggests that in a hierarchical network,
the global impact of a local banking crisis depends upon

where the crisis originates.35 Peripheral banking crises are
unlikely to trigger global contagion, while banking crises
that originate in the center are likely to do so. Consider
the global consequences of the three largest crises that
have occurred since 1980: the Latin American debt crisis,
the Asian Crisis, and the sub-prime crisis. Each crisis orig-
inated in a different network location. The Latin Ameri-
can crisis occurred in the periphery: countries were strongly
connected to the United States, but weakly to each other.
The Asian crisis struck in the semi-periphery: these coun-
tries were strongly connected to the US and Japan and
attracted investment from other peripheral countries.
Finally, the subprime crisis originated in the center. As we
shall see, the global consequences of each crisis varied as a
function of the relative centrality of the region in which it
originated. Only in the subprime crisis does one see bank-
ing failures in one country causing bank failures in mul-
tiple other countries.

Figure 4
International financial network, portfolio assets. Figure generated with Gephi. (See Bastian,
Mathieu, Sebastien Heymann, and Mathieu Jacomy. 2009. Gephi:An Open Source Software for Explor-
ing and Manipulating Networks. International AAAI Conference on Weblogs and Social Media.)
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Consider first the Latin American debt crisis. The
Latin American debt crisis struck in mid-1982 when
sixteen Latin American governments who collectively owed
almost $40 billion to the eight largest American banks
defaulted.36 Technically, this crisis falls outside the scope
of the network model we developed above. This crisis
did not originate as a banking crisis in Latin American
countries that spread to the US. Instead, Latin American
governments borrowed heavily from American banks and
subsequently encountered negative shocks. As a conse-
quence they could no longer service their commercial
bank debt. And this set of defaults imposed a sharp blow
on US banks.

Nevertheless, consider the impact of these simulta-
neous Latin American defaults on the US banking system.
An authoritative FDIC study summarizes this impact: “No
large U.S. banks failed [during the 1980s] because of delin-
quent or nonperforming LDC loans.”37 Figure 6 illus-
trates the assets held by the ten largest commercial banks
that received FDIC assistance between 1982 and 1986.
Continental Illinois, with assets of almost $40 billion, was
the only systemically important bank to fail in this period.
Its failure resulted from exposure to Penn Square Bank,
whose failure was due to over-investment in the Texas oil
boom. And what is true about these two failures is true
more generally about US bank failures in the 1980s. Over-
exposure to the domestic oil sector undermined far more
banks than the simultaneous default of sixteen Latin Amer-
ican governments.

The Latin American debt crisis certainly was costly for
the American banking industry. But, the network model
suggests that a crisis thatoriginates in theperiphery isunlikely
to spark a global banking crisis because the center country

absorbs these costs without collapsing itself. In the Latin
American debt crisis, sixteen Latin American sovereigns
defaulted simultaneously on debt that equaled 147 percent
of the capital of the eight largest US banks.38 And in the
face of this massive shock from the periphery, the US bank-
ing system sagged, but it did not shatter.Yes, American banks
with heavy exposure to Latin American sovereign borrow-
ers were weakened. Yes, regulators became deeply con-
cerned about potential insolvency of many of the largest
Americanbanks.Yes, these largeAmericancommercialbanks
had to recapitalize. But the Latin American defaults did not
trigger a systemic crisis in the United States. And in the
absenceof a systemiccrisis in theUS,LatinAmericandefaults
did not trigger a broader global banking crisis.

Now consider the global impact of the 1997 Asian cri-
sis. The Asian crisis remains the largest postwar peripheral
banking crisis, and the countries involved are among the
most connected of all peripheral countries. There is no
question about the local severity of the Asian crisis. The
magnitude of banking weakness in the Asian crisis coun-
tries is evident in the restructuring that followed (refer to
Table 1). Governments closed, merged, and intervened
directly in a major proportion of the banks and non-bank
financial institutions.39 The Indonesian government
merged half of the state-owned commercial banks and
closed another 18 percent of private commercial banks. In
South Korea, 15 percent of the commercial banks were
closed, and an additional 15 percent of the commercial
and merchant banks were merged. Closures, mergers, and
acquisitions in Thailand were of a similar magnitude. In
all, restructuring cost between 15 and 50 percent of GDP.40

Yet in spite of its local severity, there is little evidence
that Asian bank failures generated banking crises outside

Figure 5
Normalized in-degree, portfolio assets

Source: IMF 2010. See text for details.
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the region. The crisis had no discernible impact on the
American banking system. According to the Federal
Deposit Insurance Corporation, four US banks closed
between November 1997 and December 1998. The larg-
est was Best Bank of Boulder, Colorado. Its losses totaled
$218 million, far too small to generate a systemic crisis in
the US.41 Four bank failures in a year is not atypical; six
banks failed in 1996. Indeed, Japan is the only industri-
alized country that experienced a major bank insolvency
within the six months following the crisis.42 Yet only two
institutions failed, and it is unclear whether either failure
reflected Japanese bank exposure to the Asian crisis, ongo-
ing weakness specific to Japanese financial difficulties that
began several years earlier, or to a combination of these
events. Moreover, Japanese difficulties did not spread
beyond that country. Thus one sees little evidence that the
Asian financial crisis caused major bank failures outside
the region.

The regional rather than global impact of the crisis is also
evident in equity market indices. Figure 7 plots the twelve-
month change of the US S&P 500, the UK FTSE, and the
Hong Kong Hang Seng, from January 1996 through the
end of 1999. Notice that the Hang Seng collapses as the
crisis strikes Thailand in the middle of 1997 and substan-
tial losses continue through the middle of 1998. In con-
trast, the S&P 500 and the FTSE both lose a bit of ground
as the Asian crisis breaks, but they both maintain a positive

12-month return and both stabilize relatively quickly.While
a major emerging Asian equity market was strongly and neg-
atively affected by the regional crisis, equity markets in the
US and UK were largely unaffected.This suggests that while
the Asian crisis had a large regional significance, its global
impact was limited.

Our conclusion about the limited global impact of the
Asian crisis is consistent with findings reported by finan-
cial economists.43 One of the more recent studies, for
example, evaluates the global consequences of the major
peripheral crises of the 1990s (Mexico 1994, Asia 1997,
Russia 1998, and Brazil 1999).44 The study examines
whether these crises altered the probability that banks out-
side the crisis country would fail. The sample included
334 banks in 28 countries, constituting 80 percent of
global bank equity. The research found a small increase in
the probability of failure for foreign banks with direct
exposure to the crisis country. The largest increase (3.2 per-
cent) came in the 1997 Asian crisis. Thus, even the largest
peripheral banking crises have limited impact on bank
solvency outside the country involved.

Finally, consider the subprime crisis. The collapse of
American financial institutions in the fall of 2008 had a
major direct impact on European banking systems. A
glimpse back at Figure 4 recalls the extent to which global
financial risk came to be increasingly concentrated on devel-
opments in the United States over the course of the

Figure 6
Ten largest commercial bank failures, 1982–1985

Source: FDIC.
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Naughts. When the crisis broke in the US, the costs were
widely distributed across the world. Real estate lenders in
Germany, Belgium, Ireland, Italy, and the Netherlands all
required government bailouts as they struggled to cope
with the impact of their exposure to collapsing values of
American real estate. Governments in Ireland and Iceland
nationalized the largest banks and turned to the IMF for
financial assistance—the first time West European coun-
tries have drawn from the IMF since the late 1970s. In all,
twenty-three European countries experienced a signifi-
cant banking crisis following the onset of the American
crisis.45 Moreover, current sovereign debt problems in
Greece, Spain, Portugal, and Italy are lingering conse-
quences of the crisis at the center. The subprime crisis had
clear negative consequences for global equity markets too
(refer to Figure 8). The collapse of the S&P 500 and the
FTSE pulled down the Hang Seng and Nikkei in spite of
the fact that neither China nor Japan experienced a prop-
erty bubble nor were they highly exposed to American
subprime assets.

Thus a crisis in the center generates banking crises in
many countries while even the largest peripheral crises
failed to generate widespread banking crises in other parts
of the system. We realize that some may disagree with our

interpretation of the global impact of the Asian and Latin
American crises. But these two peripheral crises constitute
hard cases for the network model. If ever a peripheral
crisis was likely to cause a global banking crisis, then such
contagion should be evident in the largest peripheral cri-
ses. Moreover, these two episodes constitute a small subset
of all peripheral banking crises. Excluding the Asian crisis
countries, 116 banking crises occurred between 1975 and
2007.46 This includes crises in OECD countries (e.g., Nor-
way 1989, Sweden 1991, Mexico 1994, Turkey 2000, and
Argentina 2001) and crises in central and east European
and sub-Saharan African countries. None of these crises
escalated into a global banking crisis. So the overwhelm-
ing majority of peripheral banking crises have not had
global contagious consequences. Overall, very little evi-
dence exists to support the claim that peripheral banking
crises threaten bank solvency globally.

In short, in a hierarchical financial system the impact of
a banking crisis on global financial stability depends upon
where the crisis originates. A banking crisis that originates
in the center is likely to escalate into a global banking
crisis. A banking crisis that originates in a peripheral node—
even in a strongly-connected peripheral node—is unlikely
to do so. The hierarchical structure of global financial

Table 1
Post-crisis consolidation of banking sectors in Asian crisis countries

Mergers Closures State Interventions

Indonesia Four of the seven state
commercial banks to be
merged into a single
commercial bank (54 percent).

64 commercial banks (18
percent).

12 commercial banks (20
percent).

Korea Nine commercial banks and
two merchant banks to create
four new commercial banks (15
percent).

Five commercial banks, 17
merchant banks, more than
100 other nonbank financial
institutions (15 percent).

Four commercial banks (14
percent).1

Malaysia 15 mergers (6 percent) (finance
companies and commercial
bank).

None. One merchant bank and three
finance companies under
central bank control (3
percent).

Philippines Four commercial bank mergers
(2 percent).

One commercial bank (1
percent).2

None.

Thailand3 Three mergers involving five
commercial banks and 12
finance companies (16
percent).

56 finance companies (11
percent) and one commercial
bank (2 percent).

Six commercial banks and 12
finance companies (12
percent).

Source: IMF.

Note: Figures in parentheses refer to percentage of total banking system assets held by the corresponding group of institutions.
1Banks with over 90 percent government ownership. The government owns varying amounts of shares in seven other commercial
banks.
2Closures of a number of rural banks and small thrifts are not included. Such closures are routine operations in the Philippines.
3In Thailand, most of the intervened institutions were later merged. Thus, columns one and three include the same institutions.
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relationships, therefore, may stabilize the system in the
face of peripheral crises but make the system vulnerable to
crises in the center.

The Great Crisis and the Structure of the
International Financial System
Post-crisis commentary has predicted the dissipation of
American financial hegemony.47 In network terms, the

Great Crisis is expected to precipitate a change in the
topology of the international financial system. Though
few have argued that a new hierarchical topology is likely
to emerge anytime soon, most suggest that the system will
flatten. Some scholars assert that the BRICs will play a
more important role, with China emerging as the first
among equals of this group. Others have argued that Amer-
ican centrality will be replaced by a US–EU condomini-
um.48 In short, the hierarchical system is likely to be
displaced by a flat one.

The network model suggests that the Great Crisis may,
but need not, be a harbinger of systemic change. It is quite
clear that the Great Crisis was a global rather than a sys-
temic crisis; that is, the crisis reflected mismanagement by
the center rather than portfolio adjustments undertaken
of a misalignment between the hierarchical structure and
the underlying distribution of fit alternatives. Indeed, it is
difficult to find anything that enjoys broader consensus
than the conclusion reached by the Financial Crisis Inquiry
Commission: “the captains of finance and the public stew-
ards of our financial system . . . failed to question, under-
stand, and manage evolving risks . . . More than 30 years
of deregulation and reliance on self-regulation by finan-
cial institutions . . . had stripped away key safeguards, which
could have helped avoid catastrophe.”49

The global rather than systemic character of the crisis is
also evident in financial market behavior. A systemic crisis
should be characterized by (and is defined as) massive net
sales of center-country assets. In the fall of 2008, however,
the US experienced net capital inflows. As Eric Helleiner
points out, “foreign funding of the United States—both
public and private—continued during the crisis, even as
the United States lowered interest rates dramatically. Indeed,
the dollar even strengthened as the crisis became more
severe after mid-2008.”50 Hence, market participants
shifted out of one dollar-denominated asset and into
another, a clear indication that even in the middle of the
crisis, financial institutions were concerned with a specific
asset class (mortgage backed securities) rather than with
the United States more broadly. The Great Crisis was a
global crisis; it was not a systemic crisis.

Of course, a global crisis can spark structural change.
But in order for a global crisis to have this consequence,
there must be a gap between the existing hierarchical struc-
ture and the underlying distribution of fitness. At present,
it is difficult to see evidence of such a gap. The EU does
not provide a fit alternative to the US as a world financial
center. The EU remains deeply embroiled in and appar-
ently incapable of resolving multiple sovereign debt crises
that threatens banking systems across the continent. The
inability to address this series of crises has made it difficult
to develop a reputation for financial and macroeconomic
stability. Key governments have refused to support the
institutional developments necessary to transform the EU
into a viable center. The Germans in particular have refused

Figure 7
The Asian crisis and equity markets

Source: Global Financial Data.

Figure 8
The subprime crisis and equity markets

Source: Global Financial Data.
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to move forward with a euro bond, a necessary step toward
generating deep and liquid secondary markets to rival US
markets.51 The Germans have refused to give the ECB full
lender-of-last-resort capacity, and regulatory authority is
fragmented across the Union. Ideationally, Europe seems
to have adopted norms of austerity that lead to economic
and financial contraction rather than growth. As a result,
the EU lacks the reputational, institutional, regulatory,
and ideational structures required to offer fit alternative to
American centrality.

Things are little better in Asia. Japan remains burdened
by financial weaknesses that emerged in the late 1980s.
The government remains reluctant to embrace a truly inter-
national role for the yen, in part because they are reluctant
to give up the ability to manage the exchange rate for
trade-related purposes. The Asian Tigers have responded
to their crises in the 1990s, at least in part, by insulating
themselves from global financial markets rather than try-
ing to embed themselves further in them. Moreover, finan-
cial markets in these countries are neither deep enough
nor sufficiently liquid to occupy a central position. For its
part, China looks as though it is beginning to construct
the necessary financial infrastructure, but at present it lacks
a fully convertible currency and has little presence in global
banking.52 Moreover, China appears to be suffering from
financial weakness of its own. Thus, in the current system
no country or region offers an alternative to the US that is
fit to serve as the global center.

In the absence of fit alternatives, financial markets have
retained the US at the center in spite of financial sector
weaknesses and rising public debt. Network centrality mea-
sures from the post-crisis era clearly indicate that the US
remains at the center of the system. The continued cen-
trality of the US is evident in the banking network in first
quarter of 2010 (refer to Figure 2). Other evidence lies in
the ability of the dollar to hold its position as a reserve
currency since 2010, while the euro has lost ground. Finally,
American centrality is evident in the extent to which the
US government borrowing costs have benefited from the
EU’s struggles. The United States government has bor-
rowed at historically low interest rates even as its total
debt has increased to a share of GDP unprecedented in a
time of peace.53 Indeed, borrowing costs for the United
States fell during the summer of 2011 even as a political
deadlock threatened sovereign default and generated a credit
risk downgrade by one of the major global credit ratings
agencies.

The network approach is thus more conservative in its
expectations about structural change than most post-crisis
scholarship. The Great Crisis resulted from the misman-
agement of assets by financial institutions at the center,
rather than reflecting a large gap between the underlying
distribution of fitness and the existing hierarchical struc-
ture. As a result, even though the crisis was globally desta-
bilizing, it failed to trigger structural change because the

system held no fit alternatives to American centrality, even
given the obvious weaknesses in the American financial
system. Indeed, the crisis contributed directly to the weak-
ening of the one alternative that most pre-crisis observers
considered the most compelling alternative to the US: the
emerging euro area.

Conclusion
The global severity of the Great Crisis reflected the struc-
ture of the global financial system. The crisis found roots
in the ability of the United States to borrow heavily from
the rest of the world to finance a real estate boom of
historic proportions. The American ability to borrow so
heavily was, in turn, a function of its central position
within the global financial network. Once the American
bubble popped, the resulting financial weakness was dis-
tributed globally because so many financial institutions in
so many countries either held securities whose value fell
sharply as US real estate prices collapsed or were tightly
connected to financial institutions that did. The Great
Crisis, therefore, was very much a systemic crisis—
generated by and distributed through the global network
of creditor-debtor relationships.

Although all researchers recognize its importance, pre-
vailing IPE perspectives rarely offer explicit models of the
international financial system. In network terminology,
existing perspectives assume that the international finan-
cial network is flat. In a flat network, the system is only as
strong as its weakest link; a banking crisis anywhere can
spark contagion that threatens the system as a whole. Hence
the key to global financial stability lies in strong and effec-
tive financial regulation in all countries that participate in
the system. And to the extent that states can compete for
financial business using regulation, then effective domes-
tic regulation must be supported by global regulatory
arrangements. The implicit assumption that the financial
system is flat is accompanied by the belief, typically
advanced much more explicitly, that the global distribu-
tion of power is flattening as well. The Great Crisis has
weakened American material and ideational power. Con-
sequently, a system dominated by American hegemony is
giving way to one in which the EU and large emerging-
market countries hold much greater influence.

We have problematized this treatment. Drawing on
recent developments in network science, we have made
explicit the relational structure of international financial
interdependence. A first important consequence of adopt-
ing this approach is the recognition that we should char-
acterize international financial interdependence along two
dimensions: tie strength and tie structure (or degree dis-
tribution). A deeply integrated international financial
system may be a flat network in which all countries
are connected in roughly the same degree, or it may be
a hierarchical network with a clear center and periph-
ery. We offered empirical evidence to suggest that the
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contemporary financial interdependence is better charac-
terized as a hierarchical network than as a flat network.
The international financial system exhibits a strongly hier-
archical structure in which the US stands at the center of
the system and almost all other countries reside in the
periphery.

Being explicit about the network topology of the inter-
national financial system is important because network
structure conditions system performance. In particular,
the impact that a local banking crisis has on global finan-
cial stability may depend upon whether the network is flat
or hierarchical. In a densely connected flat system, a crisis
in any country can spread through the entire system and
thereby generate a global crisis. In a hierarchical system,
crises in peripheral countries are unlikely to spread far,
while crises in the center are likely to destabilize the entire
system. Being explicit about the network topology of the
international financial system also helps us theorize about
system change. As network scientists recognized that many
real-world networks are hierarchical, they began to search
for the mechanisms that “grew” hierarchical structures.
We have drawn on this research to suggest that hierarchy
in the international financial network may emerge from
the interaction between country characteristics (fitness)
and positive feedback in financial markets (preferential
attachment). Exploring the deepening of financial inter-
dependence through this lens may provide initial steps
toward a more fully developed approach to system dynam-
ics. We can begin to explore how local changes in fitness
and system-wide positive feedback interact to create,
reinforce, and alter the system over time. This network
approach suggests that realist-inspired approaches may over-
predict system change (by neglecting positive feedback)
and weigh market size too heavily as the central character-
istic of country fitness.

The network model also has implications for how we
view real-world developments moving forward. Three seem
most relevant. First, the perspective encourages a differ-
entiated view of financial crises. It suggests that the vast
majority of financial crises do not pose system-wide threats.
Local financial instabilities in Greece, Spain, Portugal,
and Ireland, for instance, pose unquestionably large and
unprecedented challenges to EU policymakers. Chinese
policymakers appear to face emerging financial chal-
lenges as their real estate bubble deflates. And it is likely
that other emerging markets will experience debt-
induced banking and financial crises in the near future.
In a hierarchical financial system, however, crises in these
peripheral nodes pose little threat to global financial sta-
bility. This suggests that societies can derive benefits from
global financial interdependence without necessarily
accepting elevated instability.

Second, the network perspective alters how we concep-
tualize the regulatory challenges generated by inter-
national financial interdependence. The discussion about

American financial regulation in the wake of the crisis
routinely differentiates between classes of financial insti-
tutions based on their systemic importance; “systemically
important financial institutions,” it is argued, must face
more stringent regulations than small banks. Our net-
work model suggests that this paradigm has applications
to global financial regulation as well. Some countries are
“too big to fail” while others can fail with few systemic
consequences. Hence, rather than a single one size fits all
global regulatory regime that is common practice now
(the Basel Accords), an approach that crafts more strin-
gent rules for systemically important countries than for
less central peripheral countries might be more easily nego-
tiated and every bit as effective in delivering a stable global
system.

Finally, the US is more firmly ensconced at the center
of the global financial system than commonly appreci-
ated. The absence of fit alternatives at present, given the
EU’s struggles and China’s lack of financial development,
and extant positive feedback effects interact to keep the
US at the center of the global financial system for the
foreseeable future. This implies that the United States will
and arguably should play a dominant role in shaping global
regulations moving forward. After all, given the systemic
importance of central countries, the surest path to system
stability lies in financial stability in the United States. And
while EU and emerging-market countries have a clear and
compelling interest in US regulatory arrangements—
because they suffer costs when these arrangements fail—
the US is much more likely to adopt regulations that
Congress designs than rules generated by international
committee. While this might be lamentable from a global
legitimacy point of view, the situation might actually be
relatively efficient from a financial stability perspective.

This network model is only a first step toward an IPE
that focuses on the structure within which actors are embed-
ded as well as on the actors themselves. We believe that
such an approach is important because the international
system is a complex system, characterized by processes
and outcomes that cannot be inferred from knowledge of
attributes of the actors alone. We believe that network
science holds potential for studying this system because it
pushes us beyond conventional categories, but allows us
to redefine rather than abandon conventional categories.
We believe that network science holds potential because it
encourages us to theorize in terms of actor characteristics
and relationships, rather than to focus on one and to neglect
the other.

Notes
1 See Lake 2006, 2009; Oatley 2011.
2 Helleiner and Pagliari 2011; Mosley and Singer

2009.
3 Avant et al. 2010, 1.
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4 See, e.g., Buthe and Mattli 2011.
5 Cohen 2008.
6 Strange 1996.
7 Helleiner 2011, 84.
8 See, e.g., Blyth 2003; Bryan and Rafferty 2006;

Strange 1998; Porter 2005; Tsingou 2010; Underhill
and Zhang 2008.

9 We certainly are not the first to point this out—see
Cohen 2009; Keohane 2009; Helleiner and Pagliari
2011.

10 Some may consider the diffusion literature an excep-
tion. However, this research explores the probability
that adoption of an innovation by one state is condi-
tioned by previous adoptions of the innovation in
another state; see Brooks 2007, 701. Thus the unit
of analysis remains the state and the system is im-
portant but unmodeled.

11 For recent applications of network analysis in inter-
national relations see Bach and Newman 2010;
Carpenter 2011; Kahler 2009; Hafner-Burton,
Kahler, and Montgomery 2009; Hafner-Burton and
Montgomery 2009; Murdie, Brewington, and Davis
2010; Montgomery 2008; Cranmer, Desmarais, and
Menninga forthcoming; Cranmer and Desmarais
2011; Maoz 2006.

12 Ten of the top twenty borrowers were financial
institutions whose parents are based in the United
Kingdom or continental Europe. An eleventh is
Japanese. See General Accounting Office 2011, 132.

13 See, e.g., Miller and Page 2007.
14 Youssefmir, Huberman, and Hogg 1998; de Long

et al. 1990; Shiller 2003; Schweitzer et al. 2009;
Sornette 2003.

15 Hafner-Burton and Montgomery 2010; Hanneman
and Riddle (2005, ch. 10). The emphasis on con-
straints and opportunities echoes Cohen’s (2006, 32)
conception of “power as autonomy”: the ability “to
exercise policy independence—to act freely, insu-
lated from outside pressure in policy formulation
and implementation.” The importance of centrality
also resonates with Strange’s (1986, 1998) concep-
tion of “structural power”: the ability to shape out-
comes by virtue of one’s position within the system.

16 Waltz 1979, 98.
17 This logic seems to underpin current thinking about

contagion. See, e.g., Summers 2000; Rogoff 1999;
Fischer 1999; Stiglitz 2010b, 2010a; Claessens et al.
2010; Mosley and Singer 2009, 421.

18 Albert, Jeong, and Barabási 2000; Newman 2003,
16.

19 Bianconi and Barabási 2001; Nguyen and Tran 2012.
20 Barabási and Albert 1999.
21 See, e.g., Broz 2002.
22 See Singer 2004, 2007; Drezner 2007.
23 Mosley 2000, 2003; Tomz 2007.

24 Abdelal 2007; Helleiner 1994; Germain 1997.
25 On positive feedback in politics generally, see Jervis

1997, Pierson 2004. For financial system applica-
tions, see Tse, Liu, and Lau 2010; Schweitzer et al.
2009; Battiston, Rodrigues, and Zeytinoglu 2007;
Garlaschelli et al. 2005; Caldarelli et al. 2004;
Shiller 2003; Sornette 2003.

26 See Bak 1996; Baumgartner et al. 2009; Jones et al.
2009.

27 Determining precisely where this threshold lies is
similar to determining how much tension two tec-
tonic plates can bear before they slip past each other
and cause an earthquake. We know that a threshold
exists, but become aware of its location only ex post.
Moreover, this threshold is not a constant. One
might suggest that much commentary about the
EU’s financial importance (at least prior to its cur-
rent crisis) and of China as a potential global finan-
cial power rests on the belief that the EU and China
should be more central than they are to the global
financial system (see, e.g., Eichengreen 2011; Chin
and Helleiner 2008; Helleiner and Kirshner 2009).

28 See also Kubelec and Sa 2008; Soramäki et al. 2006;
Boss et al. 2004; and Iazzetta and Manna 2009.

29 We acknowledge potential problems with the use of
BIS data stemming from the differences between the
classification of domestic banks and resident banks.
That is, a subsidiary of an American bank based in Ire-
land will be recorded as an Irish, rather than Ameri-
can, bank. We believe this is not a critical problem for
our findings for two reasons. First, any bias present
in the BIS data would overestimate the importance of
tax havens and underestimate the importance of
actual financial centers and thus render the network
less hierarchical than it is.Thus the BIS data would
offer a conservative characterization of the network hier-
archy. Second, the consolidated BIS statistics that
we analyze improve upon locational statistics by net-
ting out intra-bank/inter-office positions, report-
ing from the head office rather than its subsidiaries,
and measure stocks of assets rather than flows; see
McGuire and Wooldridge 2005, 74ff. Note that as
a robustness check we present networks from a sec-
ond data set that is generated completely indepen-
dently of the BIS data.

30 We used the “tnet” and “igraph” packages in R to
analyze the BIS data; see Opsahl, Agneessens, and
Skvoretz 2010; Csardi and Nepusz 2006. We ana-
lyzed the IMF CPIS data with UCINET.

31 Note that more countries reported to the BIS in
2010 than in 2000.

32 Outflows from countries with alphabetic priority are
therefore indicated in black. In figure 4, for example,
the black line between Japan and the United States
indicates Japanese bank deposits in the US because Japan
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‘J’ precedes ‘U’ in the alphabet. Conversely, the black
line between Germany and Japan indicates Ger-
man deposits in Japan. Because the US is last, all black
lines connected to the US indicate deposits in the
US. Similarly, because Australia is first alphabetically,
all gray lines indicate deposits in Australia.

33 We have too few nodes (24) to test whether degree is
power-law distributed—and thus whether the net-
work is scale-free. Yet whether the network is scale free
may be less important than that it be skewed and
have fat tails; see Clauset, Shalizi, and Newman 2009.

34 We replicated the analysis reported here for a 5
percent threshold. The conclusions do not change
markedly.

35 Recall that the network model defines contagion as a
decrease in country j bank assets caused by country i
bank failure. The fact that several countries experi-
ence simultaneous crises is not prima facie evidence
that weakness in country j is caused by weakness in
country i. Bank weakness in both countries may
result from a shock generated by country k.

36 Federal Deposit Insurance Corporation 1997, 191.
37 Ibid., 208.
38 Ibid., 191.
39 Lindgren et al. 1999.
40 Ibid., 40.
41 Bank failures from the FDIC “Failures and Assistance

Transactions.” (http://www2.fdic.gov/hsob/selectrpt.
asp?entrytyp"30), accessed January 17, 2011.

42 Laeven and Valencia 2008.
43 See, e.g., Baele and Inghelbrecht 2010; Bartram,

Brown, and Hund 2007; Karolyi 2003; Kho, Lee,
and Stulz 2000.

44 Bartram, Brown, and Hund 2007.
45 Laeven and Valencia 2008.
46 Ibid.
47 Layne 2012; Helleiner and Pagliari 2011; National

Intelligence Council 2008; Burrows and Harris
2009; Drezner 2009; Chin and Helleiner 2008;
Drezner 2007.

48 Drezner 2007, 35–9; Kirshner 2008; Helleiner and
Kirshner 2009.

49 National Commission on the Causes of the Finan-
cial and Economic Crisis in the United States 2011
(p. xviii).

50 Helleiner 2011, 81.
51 Currently, US markets in quasi risk-free assets are

twice as large as the equivalent EU markets.
52 Eichengreen 2011.
53 O’Brien 2012.
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