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Abstract
The financial crisis of 2007-2009 revealed that the corporate complexity of most of the
Global Systemically Important Banks (G-SIBs) presented a formidable obstacle to any
plausible orderly resolution of these institutions. This paper documents the extent of this
complexity making use of an historical time series, developed by the authors, that shows the
evolution of the number of majority-owned subsidiaries of G-SIBs over time. After a very
significant increase in complexity before the crisis and until 2011, this trend may be
reversing, possibly in response to regulatory and market pressures on banks since then.
Nonetheless the reduction in complexity has been uneven across institutions and may not
persist. The econometric analysis of this new set of panel data produces two key results with
relevant policy implications: first, the relationship found in previous studies between the
number of subsidiaries and bank size loses significance when time effects are introduced;
second, large mergers and acquisitions are a key driver of complexity and their effect remains
significant even when time effects are considered.
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1. Introduction

While excessive risk-taking and leverage may have caused the 2008 global financial
crisis (Calomiris et al., 2011), the complexity of the structure of financial institutions and
opaque interconnections among them impeded effective oversight by the authorities ex ante
and greatly complicated crisis management and the resolution of institutions ex post. The
failure of Lehman Brothers provided clear evidence of the difficulties inherent in complex,
opaque legal structures that span multiple national borders and bear little relationship to the
way business is managed.1 The challenges of coordinating, much less harmonizing, scores of
legal proceedings across multiple jurisdictions proved to be daunting. 2 Once the financial
group entered multiple resolution processes for the various separate legal entities,
information became so fragmented that it was virtually impossible to preserve any going
concern value the group may have had.
More generally, in the event of the insolvency of a global, systemically important bank
(G-SIB), hundreds or even thousands of legal entities would need to be resolved. Since most
of these firms are managed in an integrated fashion along lines of business with only minimal
regard for legal entities, national borders, or functional regulatory domains, simply mapping
an institution's business activities into the legal entities that must be resolved presents a
formidable challenge. Moreover, these legal entities would be subject to numerous different
national regulatory and bankruptcy procedures, many of which conflict (Herring 2003).
Despite the relevance of the complexity of bank corporate structures for supervision and
resolution policy, it has received relatively little attention in the literature, most of it after the
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As Huertas (2009) has observed, “The Lehman bankruptcy demonstrates that financial institutions may be
global in life, but ...national in death. They become a series of local legal entities when they become subject to
administration and/or liquidation”.
2
See FDIC (2011), Herring (2014) and Kapur (2015) for further detail on Lehman bankruptcy and the broader
challenges of resolving a complex financial institution that spans multiple national borders.
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2008 financial crisis.3 Our research aims to extend the literature on the corporate complexity
of large complex financial institutions by showing how the number of subsidiaries of G-SIBs
has evolved over time. We have developed a time series showing the growing complexity of
these banking groups, which enables us to make econometric estimates to analyze some of
the many factors that are thought to contribute to complexity.
This study focuses on the number of legal entities controlled by the top-level
corporation in each of the twenty-nine banks designated as Global Systemically Important
Banks (G-SIBs) in November 2013 (FSB 2013). We (1) present a time-series overview of the
size and complexity of the G-SIBs based on new data that we have compiled; (2) discuss the
possible factors – including regulatory and tax incentives and merger activity -- that
encourage G-SIBs to become increasingly complex; and (3) provide empirical estimates of
the impact of some of these factors on bank corporate complexity based on cross-sectional
and times series data.
In contrast to the earlier empirical literature, which relates complexity primarily to asset
size based on cross-sectional data,4 we find that a bank’s history of mergers and acquisitions
has a greater and more significant impact on complexity. Indeed, once account is taken of
regulatory and tax incentives and other factors that tend to evolve over time, asset size
appears to have no significant additional impact on the complexity of G-SIBs. From an
analytical perspective, this should not be surprising. If a bank were to grow organically,
without making acquisitions or offering new products or expanding internationally, its assets
could grow as rapidly as market conditions permitted without creating any new legal entities.
Of course, this hypothetical is unrealistic, but it does highlight an important inadequacy of a
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See for example Herring and Santomero (1990), Herring and Carmassi (2010, 2015), Carmassi and Herring
(2015), Avraham et al. (2012), Cetorelli and Goldberg (2014), Lumsdaine et al. (2015).
4
We believe that our panel dataset is the first that has been assembled to include both US and non-US G-SIBs.
Cetorelli and Stern (2015) have recently assembled a complete panel dataset of the corporate structure of all
existing US BHCs since 1990. However, the full dataset is not publicly available currently.
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focus on the relationship between size and complexity for policy analysis. If complexity is
not necessarily related to size, then policies aimed at reducing the size of banks should not
necessarily be expected to reduce their complexity.
The paper is organized as follows. The next section presents an overview of the
evolving size and complexity of the G-SIBs, which draws on our new data showing how the
G-SIBs have grown from 2002 to 2013. The following (third) section reviews the empirical
literature on the corporate structure of G-SIBs and considers incentives that may have
encouraged G-SIBs to adopt the complicated legal structures described in the preceding
section. The fourth section describes our attempt to reflect these incentives in the
specification of a regression equation describing the evolution of complexity of the 29 GSIBs over time. We then discuss the implications of results for understanding the complexity
of G-SIBs. We conclude with a discussion of issues for future research with emphasis on the
need for more precise, consistent and comprehensive data to enhance our understanding of
the factors that drive the corporate complexity of G-SIBs. The issue of complexity remains a
key policy concern that was highlighted by the Fed and FDIC in their rejection in August
2014 of the living wills submitted by 11 banks (FDIC and FRB, 2014). An appendix explains
the construction of our database tracking the number of separate legal entities controlled by
each G-SIB, and provides an overview of available data sources on bank corporate structures.

2. Complexity of bank corporate structures: an overview5
While complexity of international banks has multiple dimensions including
interconnectedness with other institutions and links with crucial financial infrastructures, our
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This section and the following section draw from Herring and Carmassi (2015) and Carmassi and Herring
(2015).
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analysis of complexity focuses on the number of separately incorporated entities in the
banking group. Although this is only one dimension of corporate complexity it provides a
basic starting point for any more comprehensive analysis. From the perspective of resolution
policy, the authorities must deal with the number (and complexity) of the legal entities that
would need to be taken through some sort of bankruptcy or resolution process in the event of
insolvency.
Our measure undoubtedly overstates corporate complexity to some extent because it
includes transactional or shell subsidiaries that would be subject to automatic unwind
provisions and thus would pose no systemic threat in the event of the collapse of the group.6
But this overstatement is offset to some extent because the measure does not include the
number of significant foreign branches. In the event a group appears on the verge of
insolvency, some of these branches might be ring-fenced and treated as if they were
subsidiaries.7
Surprisingly, the Basel Committee on Banking Supervision (BCBS, 2013, 2014) and,
subsequently, the Federal Reserve Board (2015) have adopted measures of the systemic
importance of banks that omit the number of subsidiaries. 8 Their approach is based on
indices for the size of banks, interconnectedness, the lack of readily available substitutes for a
bank’s services, cross-jurisdictional activity and complexity. The BCBS weights each of
these individual indicators by 20% to determine a weighted average score intended to reflect
the systemic importance of the bank (the Fed has added a measure of dependence on
6

Unfortunately, it is not possible to identify such subsidiaries systematically and comprehensively from
publicly available data. This defect could be easily remedied if officials were willing to do so.
7
Unfortunately and surprisingly, it is not possible to identify such foreign branches systematically and
comprehensively from publicly available data. Again, this problem could be easily fixed if the authorities had
the will to do so.
8
The Fed does address the omission of organizational complexity in the commentary to the August 2015 rule
implementing risk-based capital surcharges for Global Systemically Important Bank Holding Companies (FRB
2015, p. 49096). It defends the absence of this factor by saying that organizational complexity is indirectly
reflected in the quantity of Level 3 assets and cross-jurisdictional activity. While these indirect measures shed
light on some aspects of complexity, they do not supplant the information provided by the number of legal
entities, which can be directly measured.
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wholesale funding and has increased the capital surcharge associated with each bank’s
score).9 While these other indicators are certainly of relevance, it is by no means clear that
they are more relevant for policy purposes than the number of legal entities that would need
to be dealt with in insolvency.
We have examined the correlations between the “official” indicators of systemic
importance (as reported by Glasserman and Loudis, 2015) and our measure of complexity,
the number of majority-owned legal entities, for 2013. The Basel Committee has designated
three different sub-indicators as proxy measures for complexity: (1) the amount of over-thecounter derivatives; (2) the quantity of adjusted trading and available for sale securities; (3)
the amount of Level 3 assets. Our measure of complexity has a positive 0.5 correlation
(significant at the 1% level) with the index that combines these three sub-indicators. The
correlations are also positive and significant between the number of subsidiaries and each of
the three sub-indicators (see Appendix B). Our measure is thus consistent with the Basel
Committee indicators, but since the correlations are not perfect and our measure is of
practical importance in resolving a G-SIB, we believe that it would add useful information to
the Basel Committee’s measures of complexity.
Our measure of complexity is assembled from data spanning a twelve-year period from
2002 to 2013. These data, which are summarized in Table 1, show the evolution of the
number of majority-owned subsidiaries of the G-SIBs based on consistent criteria and
thresholds for identification of majority-owned subsidiaries.10

9

See Allahrakha et al. (2015) and Glasserman and Loudis (2015) for estimations of the systemic importance
scores of G-SIBs based on these methodologies. All banks with a leverage ratio exposure measure exceeding
EUR 200 billion, any banks that were designated as a G-SIB in the previous year and any other banks included
on the basis of supervisory judgment are required to make the indicators of systemic importance public (see
BCBS 2013, p. 11).
10
The number of subsidiaries should be easily verifiable. Unfortunately, we lack a definitive official source that
reports the number of subsidiaries for all G-SIBs on a consistent basis. See Appendix A for a detailed discussion
of alternative sources of data and the rationale for our reliance on Bankscope data.
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Table 1: Majority-owned subsidiaries of Global Systemically Important Banks, 2002-2013
(ranked by December 2013 number of subsidiaries)

Source: Bankscope. Majority-owned subsidiaries for which the G-SIB is the ultimate owner with a minimum
control path of 50.01% in each piece of the control chain. Missing values are not available either because the
current G-SIB was not existing in a specific year, or because Bankscope does not report the data.
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Our average measure of complexity has approximately doubled over this twelve-year
period, albeit with significant differences across G-SIBs.

11

The average number of

subsidiaries rose from 500 in 2002 to about 1,000 in 2013. This average, however, masks
substantial differences among the most and least complicated G-SIBs that appear to be stable
over time. After 2005, the difference has always exceeded 2,000 subsidiaries. Moreover,
these differences persist even if the Asian G-SIBs, which have much simpler corporate
structures, are excluded.
Figure 1 depicts the average of majority-owned subsidiaries graphed alongside the
average of total assets for the 29 G-SIBs each year from 2002 to 2013. Clearly, both size and
complexity grew substantially until 2011, but these trends have reversed to some extent since
then in response to both regulatory pressures and market forces.12
Figure 1: Evolution of the average of majority-owned subsidiaries and the average of total
assets for the sample of 29 G-SIBs, 2002-2013

Source: analysis of Bankscope data.

11

Although we have cross-checked the data with every available source, in the end we have relied on
Bankscope for the accuracy of the numbers reported. In some cases, abrupt changes from one point in time to
another can be easily explained, for example in case of large M&A deals; in other cases the interpretation may
be more difficult.
12
See Appendix C for more recent data (June 2015) on the number of majority-owned subsidiaries of G-SIBs,
confirming such trend reversal.
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Table 2 contrasts the classification of subsidiaries by industry just before, and four
years after the crisis (December 2007 versus May 2013). This table is based on data for the
13 G-SIBs that had also been identified by the Bank of England and the International
Monetary Fund as Large and Complex Financial Institutions (LCFIs) before the crisis and
managed to survive the crisis.13

13

Note that the G-SIB designation did not exist in December 2007. All 2007 LCFIs are also in the November
2013 FSB list of G-SIBs, with three exceptions: Lehman Brothers, that collapsed in September 2008; ABN
AMRO, which was first acquired in 2007 by a consortium of three banks, Royal Bank of Scotland, Santander
and Fortis – and after the collapse and bailout of Fortis the Dutch activities were taken over by the Dutch
government; Merrill Lynch, which was rescued and acquired by Bank of America in September 2008. The
attention for LCFIs in the years before the crisis indicates that to some extent the issue of complexity was
starting to enter regulators’ agenda, even though not in such a systematic and comprehensive way as after the
crisis, when the focus turned to systemically important financial institutions.
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Table 2: Breakdown by industry of subsidiaries of G-SIBs, 2013 (2007 in parenthesis)

Note: May 2013 and December 2007.
Source: Bankscope. Majority-owned subsidiaries.
1
‘Other financial subsidiaries’ include, among others, hedge funds, private equity and venture capital
subsidiaries.
2

‘Non-financial subsidiaries’ include all companies that are neither banks nor insurance companies nor
financial companies. They can be involved in manufacturing activities but also in trading activities (wholesalers,
retailers, brokers, etc.). We have allocated foundations and research institutes to this category as well.

These data show that only a small proportion of legal entities are banks (4% in 2013)
and insurance companies (1% in 2013), while trusts and financing vehicles (22%), other
financial companies (25%) and non-financial companies 14 (47%) represent a much higher

14

Non-financial subsidiaries include a huge variety of businesses, ranging from manufacturing activities to
energy trading and hotels.
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percentage of the total number of subsidiaries; and these percentages appear to be quite stable
between 2007 and 2013, as reported in Table 2.
Trusts and financing vehicles represent a substantial number of subsidiaries for each of
the 13 G-SIBs. Undoubtedly, some of these trusts are Special Purpose Vehicles (SPVs), but
many securitization vehicles are unlikely to be included in our count of majority-owned
subsidiaries because sponsors generally seek to avoid the appearance of voting control. 15
Finally, we note that assets are typically concentrated in very few subsidiaries, generally the
depository entities and the broker-dealer entities. Most subsidiaries have negligible assets
and income, as shown in Table 3. If such subsidiaries provide critical services to the rest of
the group or serve essential functions, they may require special attention in the resolution
process.16

15

For example, in its 2013 resolution plan Deutsche Bank (2013, p. 20) reported to have 1,541 Special Purpose
Entities, substantially more than the number of such entities reported in Table 2.
16
Institutions subject to the living wills requirement in the US must now identify these subsidiaries in the public
sections of their resolution plans.
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Table 3: Selected data on the corporate structures of four G-SIBs (June 2014)

Source: computations on Bankscope data.

The cost of establishing and maintaining a separate legal entity varies with its
purpose, regulatory status and chartering jurisdiction. At one extreme, the cost of establishing
and maintaining a subsidiary in a booking center may be trivial because such jurisdictions
typically impose minimal chartering, regulatory or reporting requirements. Generally such
subsidiaries do not require external directors, independent audits or any of the other costs of
corporate governance and so the burden of maintaining such subsidiaries is also de minimis.
Other kinds of subsidiaries are much more costly to establish and maintain,
particularly if they conduct a regulated activity in the local jurisdiction. These may require
heavy expenditures to obtain a license and the jurisdiction is likely to impose heavier
continuing costs of corporate governance and regulatory compliance costs. Nonetheless, it
seems unlikely that the cost of establishing separate legal entities has been a decisive factor in
shaping the corporate structure of G-SIBs. Instead their complex corporate structures are
likely to have been largely demand determined.
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Of course, the demand for legal entities is a derived demand. Legal entities have no
intrinsic value except for the activities they facilitate. The creation of separate legal entities
is a response to a complex array of regulatory, tax and reporting incentives as well as profit
opportunities and mitigation of agency costs. In the next section we examine some of the key
factors that influence the derived demand for separate legal entities.

3. Why Do G-SIBs Adopt Such Complex Legal Structures?
3.1. The literature on bank corporate structure and complexity
Herring and Carmassi (2010) documented hundreds of majority-owned subsidiaries of
the 16 Large, Complex Financial Institutions just before the 2008 crisis. Using Bankscope
data on majority-owned subsidiaries (subsidiaries that are controlled with a minimum path of
50.01% along the entire control chain), they showed that, at yearend 2007, LCFIs were
operating with a vast and complex network of legal entities, ranging from 267 (Merrill
Lynch) to 2,435 (Citigroup), with a median value of 923.5 and a mean of 969.5.17 On average
only a small share of subsidiaries for each LCFI was engaged in the banking (5%) or
insurance (2%), while most subsidiaries were trusts and vehicles (22%), other financial
companies (27%) and non- financial/industrial companies (43%) (see Table 2).
While most of the identified possible causes of complexity are not bank-specific,
regulation is specific to the financial services sector and deserves special consideration. As
illustrated by Herring and Santomero (1990), regulatory constraints include the requirement
to operate with a bank parent controlling non-bank operating subsidiaries, or to establish a
bank holding company controlling bank and non-bank subsidiaries (the dominant model in
the United States). More broadly, regulators may impose some form of corporate

17

Note that these data are as of end of December 2007 and are different from the 2007 data reported in Table 1,
which refer to November 2007.
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separateness on bank activities in securities, insurance and real estate business. For banking
firms operating worldwide such requirements may be imposed not just by the home country,
but also by a significant number of host jurisdictions, contributing to further increase
complexity.
Avraham et al. (2012) focused on the corporate structure of US bank holding
companies, showing their increase in size, complexity and geographical scope over the last
two and a half decades. They report that the four most complex firms in terms of number of
legal entities had over 2,000 subsidiaries as of February 2012 (with two of them being above
3,000); in contrast, based on Federal Reserve filings, only one firm was operating with more
than 500 subsidiaries in 1991. After discussing the various factors that have driven the
increase in size, complexity, scope and consolidation of BHCs over time, their statistical
analysis focuses on cross-sectional data as of February 2012.

They find that size is

significantly correlated with complexity, although the relationship is not proportional: a one
percent increase in size is likely to be correlated with a less than one percent increase in the
number of subsidiaries. Other factors, such as industry or geographical diversification or the
share of non-commercial bank assets, are positively correlated with complexity, but the
relationships are not statistically significant.
Cetorelli and Goldberg (2014) refer to three different concepts of complexity: (1)
organizational complexity (the number of affiliates); (2) business complexity (the types and
variety of activities conducted) and (3) geographical complexity (the global diversity of
operations). Unlike Avraham et al. (2012), Cetorelli and Goldberg use the Bankscope
database and data definitions consistent with those adopted by Herring and Carmassi (2010)
and Carmassi and Herring (2015). Their empirical study focuses on banking groups
headquartered in the US and on non-US banking groups with significant operations in the
United States. Consistent with Avraham et al. (2012), they also find a significant, positive
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and less than proportional relationship between the number of subsidiaries and the size of the
banking group. In addition, they find that geographical diversification and the weight of
nonbanking affiliates relative to banking subsidiaries have a positive and significant
correlation with the number of subsidiaries.
Cetorelli and Goldberg (2014) also show that a very large proportion of subsidiaries are
not controlled directly by the parent (at Level 1). Rather they are controlled indirectly
through other subsidiaries with increasing distance from the parent,18 and so they conclude
that most of the organizational complexity arises through indirectly controlled subsidiaries.19
Although Cetorelli and Goldberg (2014) confirm the correlation between size and
organizational complexity, they refrain from drawing conclusions about the drivers of
complexity. The analyses of Avraham et al. (2012) and of Cetorelli and Goldberg (2014) are
mostly based on a cross-sectional of data.
Laeven at al. (2014) also found a positive and significant (at 1%) correlation between
the log of the number of subsidiaries and the log of total assets, based on cross-section data as
of yearend 2011 for a global sample of 370 publicly traded banks from 52 countries with
assets of at least US$ 10 billion. They also found a positive correlation between the log of the
number of subsidiaries and non-interest income, leverage and funding fragility, and a
negative correlation between the log of the number of subsidiaries and Tier 1 ratio,
deposits/assets and loans/assets. These results suggest that banks with more subsidiaries are
more likely to be more involved in market-based activities, to be more leveraged and to be
more reliant on wholesale funding.
Lumsdaine et al. (2015) focused on the organizational structure of 29 large financial
institutions including 19 G-SIBs, 5 non-G-SIB banks and 5 insurance companies. Using a
18

Such subsidiaries are classified as Level 2, 3, 4, etc. depending on the number of legal entities between the
ultimate parent and the subsidiary.
19
Herring and Carmassi (2010) and Carmassi and Herring (2015) include indirectly controlled subsidiaries as
well.
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non-public dataset, they show measures of organizational complexity at two different times –
May 2011 and February 2013. They conclude that geographical and business complexity
seems to have decreased over this interval, but their data show that complexity measured by
the average number of subsidiaries has increased. They report a positive correlation between
size and the number of subsidiaries, but question the strength of this relationship and also
suggest that geographical and business complexity might be negatively correlated with size.
Much remains to be understood about the complexity of the legal structures of G-SIBs
and why it has grown. However, the empirical literature has provided evidence that: (1)
complexity (as measured by the number of subsidiaries) has increased over time; (2) size and
complexity appear to be positively correlated; and (3) non-bank, indeed, non-financial
entities comprise the largest number of subsidiaries in most G-SIBs.
In the following section (3.2) we examine external incentives and restrictions that
encourage banks to conduct activities through separate legal entities. Although we believe
these incentives are of fundamental importance, banks would have strong reasons to
introduce a certain amount of legal separateness in their corporate structures even in the
absence of regulatory requirements and tax and regulatory incentives. We consider these
internal objectives in Section 3.3.

3.2 External Restrictions and Incentives: The Role of Regulations, Taxation and Accounting
Policies
Often a G-SIB is obliged to create a separate entity if it wants to undertake a
particular kind of activity or operate in another jurisdiction. The history of US bank
regulation illustrates this phenomenon. From the adoption of the Edge Act in 1919 through
the Glass-Steagall Act in 1933 to the Gramm-Leach-Bliley Act of 1999 and the Intermediate
Holding Company Rule of 2014 banks have been required to establish separate entities to
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undertake particular activities. The US authorities have long relied on corporate separateness
as a way of permitting banks to extend their activities geographically or undertaking new
activities, while insulating the depository institutions from problems that may arise in an
affiliate. Indeed, the reason that virtually every major US bank resides in a bank holding
company springs from the Bank Holding Company Act of 1956, which provided banks with
means of expanding their geographic domains without violating state laws that limited intrastate branching or the ban on interstate branching that existed until the Riegle-Neal Interstate
Banking and Branching Efficiency Act of 1994. The Bank Holding Company Act also
provided a way for banks to conduct activities "related to banking" but prohibited under the
bank charter. In addition, the authorities have imposed corporate separateness on G-SIBs for
the convenience of specialized regulators. Broker-dealer operations are housed in separate
subsidiaries at least in part to facilitate supervision by the SEC and insurance activities must
be chartered in individual states to facilitate oversight by state insurance commissioners.
In addition some countries will not permit foreign banks to enter without establishing
a local subsidiary.20 These countries want to ensure that the operations of the foreign bank
will be subject to local regulation and oversight.21
These are but a few examples of corporate separateness required (or at least
incentivized) by the regulatory authorities. This web of regulatory restrictions and incentives

20

Countries do differ with regard to this requirement even though they may share the objective of safeguarding
local financial stability. Some countries believe this is best accomplished by requiring that foreign G-SIBs
operate through branches of the parent bank. They believe that if local activities are backed by the full capital
and liquidity resources of the parent and overseen by the parent bank’s supervisor, they are less likely to cause
instability in the local market. Other countries believe that local financial stability can be best preserved by
requiring that these activities be conducted in a locally chartered corporation, with local capital and liquidity
that can be regulated and supervised by the host country authorities. In practice the line between a branch and a
subsidiary is often quite blurred. The BCBS (2010, p. 29) noted that “in some jurisdictions branches…may
have to meet many of the requirements normally imposed on locally-incorporated subsidiaries, while in other
jurisdictions subsidiaries may function much more like branches integrated into the parent institutions’ business
and management.”
21
New Zealand is perhaps the most enthusiastic advocate of this approach, requiring not only that foreignowned institutions must establish a local subsidiary, but also that the subsidiary be insulated from the parent by
a number of operational firewalls.
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in both home and host countries is so complex and pervasive that it is difficult to estimate the
extent to which it has had an influence on the complexity of the legal structure of G-SIBs.
The importance of regulation may help explain why, on average, the number of majorityowned subsidiaries of the 28 G-SIBs identified by the Financial Stability Board as of
November 2012 was 2.6 times the number of majority-owned subsidiaries of the biggest 28
non-financial firms by market capitalization (as of yearend 2012).22
Tax policy is not generally considered to be part of the regulatory framework, but its
impact on corporate structure is profound and ubiquitous. The deductibility of interest
payments, but not dividends has led to a preference for debt finance relative to equity, as with
most corporations, and has created an incentive to use affiliates to raise debt.

These

institutional innovations are designed to capture the tax benefits of debt while satisfying
regulatory capital requirements for equity. One example is the proliferation of vehicles for
issuing Trust Preferred Securities (TruPS).23
Because the authorities often use the tax code to encourage particular kinds of
activities, this may also provide incentives for G-SIBs to establish separate entities to obtain
tax benefits. Banks frequently establish separate entities to qualify for tax subsidies targeted
at special activities such as real estate investment, leasing, or energy conservation.
The ability to establish subsidiaries in foreign tax havens may facilitate the use of
excess foreign tax credits and defer taxes on certain kinds of income more or less
indefinitely. In addition, particular locations may be preferred so that a G-SIB can take
22

Number of subsidiaries of G-SIBs as of May 2013 (source: Bankscope); number of subsidiaries of the nonfinancial firms as of August 2013 (source: Osiris). Since financial and non-financial firms face broadly similar
tax rates and tax incentives, the main reason for the difference in the total number of subsidiaries is likely to be
attributable to regulation.
23
Although there were many variations the basic transaction would involve the establishment of a trust by the
BHC, which would retain all of the equity in the trust. The trust would issue preferred stock to investors and
transfer the proceeds to the BHC in return for junior subordinated debt claims on the BHC. The junior
subordinated debt usually had the same terms as the preferred shares and was often guaranteed by the BHC. The
establishment of a separate legal entity, the trust, enabled the BHC to reduce its taxable income, but the
consolidation of the trust for purposes of computing regulatory capital increased the amount of the BHC’s
regulatory capital.
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advantage of special tax-sparing treaties with specific countries in which it conducts business.
Moreover, the establishment of an intermediate-level holding company in such jurisdictions
may reduce the cost of transferring funds from one foreign entity to another by avoiding
withholding and transfer taxes. And, G-SIBs may also establish subsidiaries in tax havens for
the benefit of foreign customers who would otherwise be subject to withholding taxes (these
customers may also value the secrecy that tax havens also tend to provide).
This web of tax incentives is even more complex than the morass of regulatory
constraints and so it is virtually impossible to measure the extent of their impact on the
complexity of G-SIBs.

It certainly extends well beyond the count of the number of

subsidiaries in tax havens. Nonetheless, this count provides a minimal indication of the
impact of tax incentives.

In May 2013 nine of the G-SIBs each had more than 100

subsidiaries located in offshore booking centers and six of them had 20% or more of their
subsidiaries in off-shore tax havens 24
Despite years of effort to harmonize accounting principles and practices across
countries, substantial differences remain. A G-SIB may sometimes be able to exploit those
differences by establishing a subsidiary in a strategic location or by creating a separate entity
to escape accounting consolidation requirements or disclosure laws. Regulators rely on
accounting measures to set capital and liquidity requirements and so often the underlying
motive for the creation of a more elaborate legal structure is not only to achieve a more
favorable accounting treatment for a particular activity or portfolio of assets, but also to
lighten the burden of complying with the costs of regulation.

24

For additional data regarding the distribution of subsidiaries in tax havens and a broader discussion of the role
of taxation see Carmassi and Herring (2015).
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The growth in special purpose vehicles (SPVs) before the crisis illustrates the
distortions that can occur and the implications for corporate complexity. 25 In addition to
TruPS (mentioned above), another example of the use of a separate entity to reduce taxes is
provided by Hume (2011). He reported that one G-SIB had established a separate legal entity
in the Cayman Islands to off-load billions of troubled mortgage-backed securities. This new
entity qualified as a separate company because the equity, equal to 3.5% of the assets (which
qualified the new entity for off-balance sheet treatment under accounting regulations), was
placed with external investors. Nonetheless, the G-SIB guaranteed the external shareholders
against loss and provided a loan to finance the remaining 96.5% of the assets. The creation of
this separate legal entity (which, by design, would not be counted as a controlled subsidiary
of the parent) allowed the parent to avoid establishing a loan loss reserve against the portfolio
of assets – which would have been required if they had remained on the balance sheet – and
an increase in regulatory capital requirements. Moreover, it enabled the parent to crystalize a
substantial tax loss, which could be used to offset profits in the rest of the group. This
example illustrates the difficulty in understanding a G-SIB’s span of control solely from data
about ownership shares.

3.3 Why Do G-SIBs Adopt Such Complex Legal Structures? Internal Objectives
Even if regulatory restrictions and incentives, tax distortions and accounting
loopholes were eliminated, G-SIBs are likely to prefer to establish a number of subsidiaries
rather than conduct all of their business through a single legal entity. The corporate finance
literature creates a presumption that many of these subsidiaries are established to reduce
frictions in markets (both external and internal). Herring and Carmassi (2015) identify a
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In the wake of the crisis both accountants and regulators revised their rules to close this loophole, but similar
opportunities and incentives remain.
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number of such frictions. They include: reducing asymmetric information costs between
shareholders and creditors; reducing asymmetric information costs and agency problems
between external shareholders and managers; mitigating customer concerns regarding
potential conflicts of interest; reducing the costs of financial distress by protecting the group
from a risky subsidiary and/or protecting a subsidiary from risks in the rest of the group; and
the legacy of mergers and acquisitions.
The impact of mergers and acquisitions deserves special consideration because many
G-SIBs have grown through a series of substantial mergers and acquisitions (Herring and
Carmassi 2010, Carmassi and Herring 2015). The restructuring of corporate legal structures
is likely to involve substantial transactions costs and requires considerable attention from toplevel management, and so the corporate structure of the acquired institution is often left
largely intact. Thus mergers and acquisitions are likely to have a significant impact on the
complexity of the corporate structure of G-SIBs. Relative to a firm of equal size that has
grown organically, an acquisitive G-SIB is likely to have many more subsidiaries, if only
because of the transactions costs in closing or consolidating the acquired subsidiaries. Many
G-SIBs have engaged in a substantial number of mergers, some of them exceptionally large.
For example, since 1990, Bank of America, Deutsche Bank, JPMorgan Chase, and UBS have
implemented mergers in which the target institution was larger than 10 percent of the
acquiring firm's total assets (source: Thomson Securities Data Company).
JPMorgan Chase provides a good example of how mergers may increase corporate
complexity. The current organization is the result of a series of mergers of very large banks
that began in 1991 with the merger of Chemical Bank Corporation and Manufacturers
Hanover Corporation. This merger resulted in a near doubling of the size of the surviving
institution, Chemical Bank, and, in 1996, was followed by the merger of Chemical Bank with
The Chase Manhattan Corporation. The resulting institution merged with JPMorgan & Co.,
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forming JPMorgan Chase & Co. (JPMC) in 2000. This series of mergers culminated in July
2004 with the merger of JPMC and Bank One Corporation (BOC) before the crisis and
during the crisis included mergers with Bear Stearns and acquisition of the assets of
Washington Mutual. According to Federal Reserve/National Information Center (FED/NIC)
data, at yearend 2003 JPMC had 1,569 subsidiaries; after acquiring BOC, it had 3,406
subsidiaries at yearend 2004, an increase of 117%. At yearend 2007 JPMC had 3,683
subsidiaries. After the acquisitions of Bear Stearns and of the assets of Washington Mutual in
2008, the figure rose to 5,384, a 46% increase. Subsequently, JPMC has undergone a process
of simplification of its structure. By June 2013, it had succeeded in reducing its number of
subsidiaries to 4,059, a 25% reduction. 26 A similar pattern can be observed for Bank of
America, with a doubling of the number of subsidiaries after the 2008 acquisitions, followed
by a significant reduction (of about 25% from yearend 2009 to June 2013).
In addition to the avoidance of transactions costs in consolidating the subsidiaries of the
acquired firm, the surviving G-SIB may choose to retain a considerable amount of corporate
separateness in the target firm for two reasons. First, the acquirer may perceive value in the
brand and hope to retain the reputational capital of the target firm. Second, the willingness to
retain the existing corporate structure may facilitate acceptance of the merger. As Dermine
(2006) notes, by committing to keep a local structure and staff in place, local shareholders
and the board of directors of the target may be reassured about the future of the target firm.

26

It should be noted that the FED/NIC data on total subsidiaries often report much higher figures than the
Bankscope majority-owned subsidiaries figures we have reported in Table 1. One reason may be that the
FED/NIC methodology uses a lower ownership threshold (25%) than we do (50%) to define control. In
addition, the FED/NIC data also include other entities that meet additional “reportability” criteria and entities
that are “of interest” to the Fed. For an analysis of corporate structures of US bank holding companies based on
NIC/FED data see Avraham et al. (2012).
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Also, the host country regulatory authorities sometimes require that the acquiring bank
maintain the target bank as a separate, locally chartered corporation.27
Nonetheless, even when a G-SIB wants to reduce its corporate complexity, it may take
a significant amount of time to do so because of a wide range of frictions such as outstanding
litigation involving particular subsidiaries. Moreover, rationalization of corporate structure
requires resources and management attention at a time when the main goal may be simply
continuing operations and trying to meet profitability objectives.
Given the low costs of creating some kinds of additional legal entities it may sometimes
be easier to create a new legal entity than to identify and make use of an existing one. As a
result, some of the proliferation of subsidiaries may simply be attributable to lackadaisical
housekeeping of corporate structures.28
Finally, given the challenges that a complex corporate structure poses for timely
resolution, it is certainly possible that some banks find it useful to develop complex corporate
structures to ensure that they are considered too complex to fail. The perception of this status
might be expected to give them an advantage in funding costs.29
Our review of mergers and the impediments to consolidating subsidiaries once the
merger has been completed leads us to expect that mergers will have a lasting impact on the
degree of complexity of financial institutions. In addition, given changes in regulations and
tax policies – and the tendency to grandfather particular institutions when taxes or regulations
are changed – the current structures of G-SIBs must be regarded as path dependent. These
structures reflect a broad range of external and internal incentives that may have changed
27

Dermine (2006) observes, however, that the decision to maintain a separate entity is often tactical rather than
strategic. Over time, G-SIBs generally decide to build a global brand identity, which may be inconsistent with
the retention of separate subsidiaries bearing legacy names. Based on his interviews with ING and Nordea,
Dermine (2006) found that even though both firms initially left many legacy subsidiaries intact, they were also
committed to consolidating these subsidiaries to build a global brand over time.
28
To the extent that increased complexity may have been the result of inadequate attention to the growing
complexity of corporate structures, the living will process should be effective in encouraging banking groups to
simplify and rationalize their corporate structures.
29
We are grateful to an anonymous referee for highlighting this point.
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over time (and across countries). They tend to accrue over time and a number of frictions
may impede corporate simplification – especially in the absence of regulatory pressures to do
so.

4. Econometric Analysis
4.1 Methodology
Our count of subsidiaries is based on the Bankscope database and includes majorityowned subsidiaries, defined as those legal entities controlled by the ultimate parent with a
minimum ownership path of 50.01% through each level of the chain of control.30
Our objective is to enhance our understanding of the factors that influence the
corporate complexity of G-SIBs. The most robust result from the preceding literature is that
an institution's complexity (as measured by the number of its subsidiaries) is positively, but
less than proportionately related to its size (as measured by its total assets). Our first step is
to determine whether this relationship, which has usually been estimated from cross-sectional
data, holds for the full sample of G-SIBs over time. Following Avraham et al. (2012) and
Cetorelli and Goldberg (2014) we examine the relationship between the log of the number of
subsidiaries and the log of total assets.31
Although the preceding literature does not examine the impact of mergers and
acquisitions on corporate complexity, the interviews that we conducted for this study and our
analysis of the transactions costs involved in consolidating or closing subsidiaries have led us
to focus on this factor. We have scanned the merger and acquisition (M&A) activity of all GSIBs from 2002 and 2013 and identified all mergers or acquisitions in which the size of the
30

See Appendix A for more details on methodology issues and different sources for the number of subsidiaries.
Unfortunately, we have not been able to make adjustments in our measure of total assets for the differences
between US GAAP and International Financial Accounting Standards. These differences are especially
important with regard to the treatment of derivatives and the classification of assets as available for sale or held
to maturity.
31
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acquired firm was at least $50 billion in the year before the transaction.32 From these data,
we constructed a proxy for significant M&A activity by dividing the number of subsidiaries
of the acquired firm (the year before the M&A transaction) by the number of subsidiaries of
the acquirer in the year before the deal is completed.33 This ratio was recomputed for each
subsequent, significant acquisition. The resulting M&A ratio reflects the cumulative impact
of mergers.34 Based on our observation that consolidation of subsidiaries is costly, we expect
the impact of M&A activity to be cumulative and that an increase in the M&A ratio will have
a positive and significant impact on the log of the number of majority-subsidiaries.
Our analysis in Section 3 identified a number of additional factors that are likely to
affect corporate complexity including regulations, taxes, accounting rules, growth strategies,
choices of business models, attempts to minimize transaction costs and other agency issues
such as protection against the cost of financial distress. Unfortunately, our efforts to develop
suitable proxies for these factors have not been successful. Tax and regulatory incentives are
too pervasive and complex to represent by a proxy variable. These factors are likely to vary
across countries and over time. Moreover, they may even vary across institutions within the
same country because changes in tax laws and regulations are usually implemented in such a
way that incumbent institutions and preexisting activities are grandfathered.

Thus the

particular tax and regulatory constraints and incentives that an institution faces may depend
on their status when regulations or taxes changed. The same may be true of agency costs and
transactions costs.

32

Our analysis of mergers and acquisitions is based on the Zephyr database.
In some cases where data on subsidiaries of acquired firms were not available in Bankscope, we have used
FED/NIC or SEC data.
34
For G-SIBs that completed more than one significant acquisition, we have adjusted the ratio to reflect the
additional large acquisitions. Each new transaction is represented by dividing the cumulative sum of the
subsidiaries of all acquired firms in the year before the transaction by the number of subsidiaries of the acquirer
in the year preceding the very first significant deal.
33
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Differences in corporate strategy may also have an important impact on corporate
complexity. For example, a heavy emphasis on leasing or commercial real estate lending
may lead to a much more extensive use of subsidiaries than specialization in other lines of
business. Unfortunately, the income and balance sheet data available for the G-SIBs are not
sufficiently granular to enable us to develop plausible proxies for these differences. Because
we have not been able to devise credible proxies for the impacts of regulation, taxes and
strategic choices on each institution, we have attempted to capture the effects of these
unobserved bank-specific factors through fixed effects dummy variables.
The time series data that we have compiled enable us to consider time effects in our
analysis. Innovations in financial markets and technology, for example, should be expected
to affect the number of subsidiaries by influencing the costs and expected benefits for G-SIBs
of establishing subsidiaries.

4.2 Results
Table 4 displays the results of our analysis of panel data. We ran random effects GLS
regressions and fixed effects regressions, including bank-specific fixed effects and time
effects. We began by trying to affirm the relationship between size and complexity that has
been reported in the literature. Column 1 shows that total assets appear to have a highly
significant and positive, but less than proportionate relationship to corporate complexity. This
result is consistent with the earlier literature, but omits a number of other variables that may
be relevant.
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Table 4: Factors affecting the complexity of G-SIBs, 2002-2013
Dependent variable: log of number of majority-owned subsidiaries
Independent variables

Log total assets

(1)

(2)

(3)

(4)

0.877***

0.706***

0.711***

0.338

(0.123)

(0.128)

(0.134)

(0.219)

0.405***

0.401***

0.367***

(0.106)

(0.111)

(0.126)

M&A ratio

Fixed effects

No

No

Yes

Yes

Time effects

No

No

No

Yes

Observations

311

311

311

311

Adjusted R2

0.187

0.222

0.470

0.527

29

29

29

29

Number of G-SIBs

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Random effects GLS regression for Columns 1 and 2; fixed effects regression for Columns 3 and 4.

As we have noted, we believe that a history of substantial M&A activity may lead to
an increase in the number of subsidiaries that persists over time. Column (2) of Table 4
displays the results when we include our M&A proxy in the specification. The coefficient of
the M&A proxy is highly significant, but the coefficient of the size variable remains highly
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significant although lower in magnitude. The introduction of the M&A proxy does increase
the explanatory power of the equation.
In Section 3 we noted that a number of different factors from regulation to taxation to
strategic choices may vary from bank to bank and so in the third specification, Column (3),
we introduce fixed effects. The inclusion of fixed effects does not have a significant influence
on the coefficients of the size variable or the M&A proxy, which also remain significant at
1%, but it does improve the adjusted R2. This seems entirely plausible because many of the
omitted factors – regulatory incentives, tax incentives, strategies – are likely to be bankspecific in their impacts.
We are skeptical that the growth in assets has a causal link to the number of
subsidiaries and suspect that the growth in assets may reflect a spurious correlation because
other omitted variables may also tend to increase over time.

We attempt to test this

hypothesis by introducing time effects in the fourth specification, Column (4). Although the
coefficient of the M&A proxy remains highly significant and close in magnitude to the
estimates in (2) and (3), the coefficient of the size variable decreases by more than 50% and,
more importantly, loses all statistical significance. Thus asset size appears to have no
significant influence on complexity apart from the passage of time. Unfortunately, we have
been unable to identify which of the many factors that change over time drives this result.
We have examined the data for the risk of multicollinearity by calculating correlation
coefficients. The correlation coefficient between the log of total assets and the M&A ratio is
0.22 (see Appendix B), well below the levels (0.8-0.9) that are likely to signal the presence of
multicollinearity problems. 35 Furthermore, as a robustness check, we have divided our
sample in two sub-periods – 2002-2007 and 2008-2013 – and re-estimated the equations. As
35

We have not conducted formal tests for endogeneity between our measure of complexity and the regressors,
but reverse causation seems highly unlikely. Since most of the assets of G-SIBs are held in the depository
subsidiaries and broker-dealers and most of the subsidiaries are of a different type, there is no logical reason that
the number of subsidiaries should determine asset size.
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shown in Table 5, in both sub-periods the coefficient for the M&A ratio is significant at 1%
and its value is higher than in the full period 2002-2013. The asset size variable, on the other
hand, loses significance in the period 2002-2007 when time effects are taken into account; in
the period 2008-2013 it loses significance even before time or fixed effects are introduced.
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Table 5: Factors affecting the complexity of G-SIBs, 2002-2007 and 2008-2013
Dependent variable: log of number of majority-owned subsidiaries
Independent
variables

(1)
02-07

Log total
assets

(2)
08-13

02-07

(3)
08-13

02-07

(4)
08-13

02-07

08-13

0.715***

0.128

0.561***

0.092

0.545***

0.030

0.345

-0.067

(0.118)

(0.196)

(0.117)

(0.191)

(0.125)

(0.205)

(0.303)

(0.191)

0.439***

0.742***

0.450***

0.829***

0.432***

0.696***

(0.105)

(0.101)

(0.106)

(0.143)

(0.100)

(0.117)

M&A ratio

Fixed effects

No

No

No

No

Yes

Yes

Yes

Yes

Time effects

No

No

No

No

No

No

Yes

Yes

Observations

140

171

140

171

140

171

140

171

Adjusted R2

0.198

0.182

0.118

0.370

0.123

0.409

0.167

27

29

27

29

27

29

Number of GSIBs

27

0.115

29

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Random effects GLS regression for Columns 1 and 2; fixed effects regression for Columns 3 and 4.

30

5. Concluding comments
We have developed a data series that shows the evolution of complexity of the
corporate structure of G-SIBs. These panel data allow us to investigate the relationship
between corporate complexity and asset size, M&A activity, bank-specific fixed effects and
time effects.
Unfortunately, we have not been able to devise satisfactory proxies for several of the
factors identified in Section 3 that may affect organizational complexity. The bank-specific
effects we introduce in the econometric analysis are intended to capture some of these
factors, but we would have preferred to have much more direct measures of factors such as
tax incentives, regulatory incentives and requirements, and differences in business strategies
as well as broader environmental forces such as improvements in information and
telecommunications technology that facilitate control over more complex, far flung
enterprises. A better understanding of the quantitative impact of these factors remains a
challenge for future research. In addition, it is important to provide a rigorous theoretical
framework for understanding the determinants of decisions regarding corporate structure.
But the most urgent issue on the research agenda should be the collection and
disclosure of better data regarding the corporate structure of G-SIBs. Given the substantial
expenditures of resources by the US and other members of the Group of Twenty in efforts to
identify, supervise, regulate and resolve G-SIBs, it is astonishing that doubt remains about
something as fundamental as the number of subsidiaries controlled by each G-SIB. For
example, even though two US regulatory agencies collect and report the number of
subsidiaries controlled by each US based G-SIB, the two reported totals sometimes vary by
startling amounts.36

36

See Appendix A for further discussion of data issues on subsidiaries.
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To facilitate more insightful analysis of the issues associated with corporate
complexity, comprehensive data on the number of subsidiaries should be disaggregated in
meaningful analytical categories. For example, material entities should be identified on the
basis of consolidating statements with specified reporting thresholds relative to consolidated
assets or revenues. These should include not only operating entities, but also any holding
companies that issue debt to non-affiliated entities. Information relevant to creditors and
counterparties should be publicly disclosed. Although material entities would likely be the
focus of most analyses, other entities, not considered material, should be classified in welldefined groups. Each standardized category should include an explanation about why entities
listed in the group would not present an obstacle to an orderly resolution. In addition, foreign
branches located outside the jurisdiction in which the top-level entity is chartered should be
disclosed, because in a non-cooperative resolution the host country might treat such branches
as if they were subsidiaries.37 Improved data would have enabled us to undertake a much
better focused analysis than has been possible with the publicly available data.
Despite the inadequacy of the available data, we believe that our analysis has
produced two implications of policy significance. First, although Avraham et al. (2012),
Cetorelli and Goldberg (2014), Laeven et al (2014) and Lumsdaine et al. (2015) all reported a
positive and less than proportional relationship between the number of subsidiaries and asset
size based on cross-sectional data, our estimates, based on panel data, imply that the
relationship disappears into insignificance once time effects are introduced. The economic
logic for a causal relationship between asset size and corporate complexity has never been
clear. And, as we noted in section 2, most subsidiaries of G-SIBs have negligible assets, with
virtually all assets concentrated in very few subsidiaries (typically depository institutions and
37

Luciano and Wihlborg (2013) emphasize that the practical distinction between a subsidiary and a branch in
cross-border banking is often quite blurred. Some countries oblige foreign branches to meet liquidity and capital
requirements within the host country as if they were separately incorporated subsidiaries.
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broker-dealers). Balance sheets of depository institutions and broker/dealers can grow
substantially without necessarily adding to corporate complexity and, since most G-SIBs
include relatively few such institutions, it seems likely that the size variable may be serving
as a proxy for other omitted variables. Such variables might include improvements in
information and communications technology that facilitate the ability of G-SIBs to expand
globally and control a broad range of activities, the secular decline in capital controls and the
gradual reduction in barriers to cross-border direct investments in the financial services
industry.
If the correlation between asset-size and corporate complexity does not reflect a
causal link, then policies intended to reduce the complexity of G-SIBs by reducing their asset
size are unlikely to succeed. While policy-makers may have other reasons to want to cap or
reduce the asset size of G-SIBs, our analysis implies that such measures should not be
necessarily expected to reduce complexity. The issues of asset size and complexity differ and
may require different policy approaches.
Our second key result is that growth through mergers and acquisitions appears to have
a significant and enduring impact on corporate complexity. The M&A ratio remains highly
significant even when fixed effects and time effects are introduced in the regression and this
relationship is robust across time periods. Thus, if policy-makers wish to curb the growth of
corporate complexity, they may wish to scrutinize post-merger integration plans before
approving a merger or acquisition. This may be one effective way to discourage growth in
the complexity of legal structures of G-SIBs.38
More broadly, the regulatory authorities have recognized the challenges that a
complex legal structure can pose for an orderly resolution. They realize that if they do not
38

A more important and fundamental approach should include a reexamination and reform of the many laws,
rules and regulations that have encouraged and often required the creation of such complex structures.
Unfortunately, we see no evidence that these efforts are being undertaken.
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develop credible resolution tools for G-SIBs, they may once again find themselves in a
situation with no good alternative options and be obliged to improvise bailouts. The FSB has
highlighted this issue and agreed on standards to evaluate the resolvability of G-SIBs.
That regulatory pressure will be necessary to achieve simplification of the corporate
structure of G-SIBs should not be surprising.

G-SIBs have designed their corporate

structures in response to powerful regulatory, tax and accounting incentives as well as
compelling internal objectives.

Because transactions costs of reorganization can be

substantial, the current corporate structures of G-SIBs should be viewed as heavily path
dependent.

Since G-SIBs perceived benefits from the decisions that have led to the

development of complex corporate structures, it would be naïve to expect they would
undertake substantial simplification efforts without prodding from the regulators.39
After the crisis, regulators have introduced a number of policies that may encourage
banks to simplify their corporate structures. First, regulatory capital requirements are now
calibrated to increase in line with the regulatory view of the degree of systemic risk posed by
the G-SIBs. The degree of systemic risk posed by each institution is determined in part by
indicators of the complexity of its organizational structure.40
Second, enhanced supervision, particularly the Comprehensive Capital Analysis and
Review process implemented in the US, has proven especially burdensome for banks with
complex corporate structures. G-SIBs are obliged to show how the capital and liquidity of
each of their major subsidiaries would be affected under three different scenarios specified by
the regulators. Compliance costs rise with the number of a G-SIB’s significant subsidiaries
39

Of course, market pressures may also cause G-SIBs to simplify their corporate structures. Klein and
Saidenberg (2005) found that bank holding companies face market pressures to simplify their structures. Laeven
and Levine (2007) adopt a different approach, but also find a conglomerate discount in large complex financial
institutions. They identify agency problems and diseconomies of scope that outweigh economies of scope as
probable causes. These findings indicate that market pressures may reinforce regulatory pressures for banks to
simplify their corporate structures, but it remains a puzzle why banks chose to form conglomerates just as nonfinancial firms were abandoning the model and emphasizing focus.
40
As noted above, the authorities have relied on direct measures that oddly do not include the number of
subsidiaries.
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and provide some incentive for G-SIBs to reduce their corporate complexity – or, at least,
hesitate to increase it.
Third, regulators in the European Union, the UK and the US have produced plans to
insulate depository institutions within G-SIBs from possible damage from “speculative
trading” and other activities deemed especially risky.

41

Although a reduction in

organizational complexity was not the objective of these proposals, they are likely to lead to a
simplification of corporate structures, at least that has been the outcome in the US. The
Volcker rule prohibits banks from conducting certain kinds of activities within the group and
so the entities that currently conduct these activities will need to be either sold to other lessregulated entities or closed.
Fourth, living wills are the primary tool for structuring the dialogue between G-SIBs
and the regulatory authorities. These documents are required to emphasize the potential
obstacles to an orderly resolution identified by the FSB. Living wills are costly to prepare
and, to some extent, the cost varies directly with the complexity of the underlying
organizational structure.

The main pressure for organizational simplification, however,

comes from the regulatory review process. For example, the FED and the FDIC (2014)
rejected the living wills submitted by the eleven “first wave filers,” the largest and most
complex of the G-SIBs that conduct significant operations in the US. They noted that the GSIBs failed “to make, or even identify, the kinds of changes in firm structure and practices
that would be necessary to enhance the prospects for an orderly resolution.” In addition they
demanded that the next round of submissions of living wills (which occurred in July 2015)
establish “a rational and less complex legal structure that would take into account the best

41

The US proposal was included in the Dodd-Frank Act in the Volcker Rule. The UK proposal may be found in
the report of the Vickers Commission that aims to ring-fence the depository institution by requiring that such
activities be conducted in a separate, but affiliated legal entity. The Liikanen Report, which aims to provide
insulation for the depository institution by requiring that trading activities be moved to a separate subsidiary,
served as the basis for the EU proposal.
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alignment of legal entities and business lines to improve the firm’s resolvability.” If the Fed
and FDIC are not satisfied with the responses to their admonitions, they have the authority to
impose an array of sanctions including, after due process, forced divestitures, and so it seems
likely that some degree of simplification will be achieved and may already be apparent in the
average data summarized in Figure 1. Unfortunately, under the current disclosure regime,
external observers will have difficulty affirming the progress made. Both G-SIBs and bank
regulators would benefit from more transparent reporting of corporate structures. A skeptical
public would have greater confidence that the regulators are making tangible progress with
regard to ending this important aspect of too-big-to fail and that the G-SIBs are making
substantive efforts to comply.
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APPENDIX A
Data on subsidiaries: methodology issues and alternative sources

The aspect of the complexity of G-SIBs that should be easiest to measure is the number
of subsidiaries. Unfortunately, it is not. Inconsistent and opaque definitions and gaps in
disclosures present formidable hurdles. We lack an official data source with comprehensive
and consistent data for all G-SIBs. Data provided by regulators often differ because of
differing objectives. Sometimes the differences can be quite significant and raise troubling
questions about consistency. Figures A.1 and A.2 illustrate this problem using data from two
different US regulatory agencies, the Securities and Exchange Commission and the Federal
Reserve Board, and the private vendor we use for this article.42
Figure A.1: Number of subsidiaries of Citigroup as of yearend 2013

Sources: Bankscope (majority-owned subsidiaries), National Information Center/Federal Reserve, Citigroup 10K SEC filing for 2013 (Exhibit 21.01).

42

As shown by Figure A.1, in some cases two different sources may provide quite similar figures, with a third
source giving very different results. In other cases, there may be significant differences among multiple sources
(see Figure A.2).
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Figure A.2: Number of subsidiaries of JPMorgan Chase & Co. as of yearend 2013

Sources: Bankscope (majority-owned subsidiaries), National Information Center/Federal Reserve, JPMorgan
Chase & Co. 10-K SEC filing for 2013 (Exhibit 21).

Inconsistencies across sources are likely to be produced by differences in regulating
objectives and criteria used to identify subsidiaries (please see below). Nonetheless, despite
the inconsistencies across sources of data and uncertainties that may remain about the precise
number of subsidiaries for each G-SIB, the totals are high – with hundreds or even thousands
of legal entities for each institution. Of course, a simple count of subsidiaries is not a
complete indicator of the complexity of G-SIBs, but the number of subsidiaries does indicate
a key challenge to an orderly resolution.
Our analysis of bank corporate structures largely relies on the Bankscope database that
provides a clear and quite simple criterion to identify majority-owned subsidiaries. 43
Bankscope reports the parent's level of ownership in each legal entity tracing the ownership

43

“Ultimately-owned subsidiaries” is the Bankscope definition; we also call them “majority-owned
subsidiaries”.
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share along the entire chain of control. We identify a subsidiary as controlled by the parent if
the parent owns at least 50.01% of the voting shares through each level of the chain of
control. 44 While other sources are available for institutions headquartered in the United
States, most G-SIBs are headquartered elsewhere and Bankscope is the only source that
provides consistent and detailed coverage of all banking groups worldwide. In addition to
information on the number of subsidiaries, Bankscope includes data on financial statements
of some subsidiaries and a classification of subsidiaries by industry codes.45.
We have chosen to rely on the Bankscope database as the source of data and
information on subsidiaries of G-SIBs. Bankscope allows to obtain for each G-SIB the list of
majority-owned subsidiaries, defined as those legal entities which are controlled by the top
level legal entity of the group with an ownership path of at least 50.01% at each step of the
ownership chain. Therefore, our count includes both directly and indirectly controlled
subsidiaries. Our data cover the period 2002-2013.46 Bankscope offers comprehensive data
for all G-SIBs over time and a consistent methodology for all institutions. Moreover, many
details are provided for each subsidiary, such as the location, assets, revenues, employees and
business sector.
Alternative sources, such as the Federal Reserve/National Information Center data and
SEC filings, do not provide all these details. For example, FED/NIC data on organizational
structures, based on confidential forms submitted by banks (e.g. form FR Y-10), are focused
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This is a very conservative standard. A lower threshold to define control would yield a higher number of
subsidiaries. If other ownership shares are widely dispersed or placed in the hands of passive investors, control
can be exercised even if the group owns a minority stake.
45
Also, in contrast to the FED/NIC and SEC data, Bankscope data can be downloaded in Excel spreadsheets,
which greatly facilitate analysis. Bankscope provides NAICS industry codes for some subsidiaries, but such
detail is far from complete.
46
Since at any point Bankscope makes current data on bank corporate structures available, but not the historical
data, we have also used Bankscope historical discs to get the information and data on majority-owned
subsidiaries for past years, going back to 2002. The latter is the oldest year for which data on subsidiaries
reported by Bankscope appear to have the same coverage as current and most recent data and for which numbers
on subsidiaries can be consistently analyzed and enables us to use the 50.01% filter for majority-owned
subsidiaries for all G-SIBs and for all years from 2002 to 2013.
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on US banks and on US operations of non-US banks. This omits a considerable amount of
useful information on the non-US corporate structures of European and Asian G-SIBs.
Moreover, publicly available FED/NIC data do not report the financials of subsidiaries, and
the categorization of the business/industry is much less specific than the Bankscope
classifications.47 Moreover, the FED/NIC data are only available in pdf files, which are less
amenable to statistical analysis with standard software.
The main criterion for the inclusion of legal entities in the FED/NIC organizational
hierarchy is a definition of control under Regulation, which is essentially a 25% control.48
However, additional entities that meet FR Y-10/10F “reportability criteria” are included, as
well as entities for which the relationship is “of interest to the Federal Reserve”. These latter
two conditions make it very difficult for an external analyst to compare these data with data
available from other sources. 49 But the FED/NIC data also have strong points: first, they
47

For example, the FED/NIC database refers to “domestic entity other”, “international nonbank subs of
domestic entities”, and “foreign entity other”.
48
The lower threshold relative to the Bankscope methodology we have used (50.01%) might at least partially
explain why NIC/FED numbers are often higher. This is the definition of control provided by Regulation Y
(Bank Holding Companies and Change in Bank Control), 12 CFR 225.2(e):
“(1) Control of a bank or other company means (except for the purposes of subpart E of this part):
(i) Ownership, control, or power to vote 25 percent or more of the outstanding shares of any class of voting
securities of the bank or other company, directly or indirectly or acting through one or more other persons;
(ii) Control in any manner over the election of a majority of the directors, trustees, or general partners (or
individuals exercising similar functions) of the bank or other company;
(iii) The power to exercise, directly or indirectly, a controlling influence over the management or policies of the
bank or other company, as determined by the Board after notice and opportunity for hearing in accordance with
§ 225.31 of subpart D of this part; or
(iv) Conditioning in any manner the transfer of 25 percent or more of the outstanding shares of any class of
voting securities of a bank or other company upon the transfer of 25 percent or more of the outstanding shares of
any class of voting securities of another bank or other company.
(2) A bank or other company is deemed to control voting securities or assets owned, controlled, or held, directly
or indirectly:
(i) By any subsidiary of the bank or other company;
(ii) In a fiduciary capacity (including by pension and profit-sharing trusts) for the benefit of the shareholders,
members, or employees (or individuals serving in similar capacities) of the bank or other company or any of its
subsidiaries; or
(iii) In a fiduciary capacity for the benefit of the bank or other company or any of its subsidiaries.”
49
These broader criteria for inclusion of legal entities in the NIC/FED organizational hierarchy are likely to
produce a significant impact. Specifically, we have noticed that the NIC/FED list of subsidiaries is particularly
long for two of the largest firms, Goldman Sachs and Morgan Stanley, respectively with 14,814 and 8,998
entities as of 31 December 2013. The entities that meet the FR Y-10 reportability criteria are outside of the
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provide information on the level of ownership and hierarchy of control for each subsidiary
(which, however, is available also in Bankscope); second, it appears to be the only database
that provides corporate structure trees at a given time (Bankscope only reports current data in
the version available to subscribers, and the historical discs refer to an unspecified day time
during each month).
The exhibits of SEC filings reporting the list of subsidiaries (in 10-K for US firms, in
20-F for non-US firms) only indicate the name and jurisdiction of subsidiaries, as of yearend.
The minimum percentage of control for each may be indicated in an explanatory note
preceding the list. 50 Unfortunately, the SEC lists provide no information on the financial
profile of the subsidiary or its principal line of business. Moreover, unlike Bankscope and
FED/NIC data, the SEC filings do not provide an indication on the ownership/hierarchical
structure (i.e. the chain of control from the top of the group to each of the subsidiaries). Most
troubling, the SEC permits reporting firms to omit “non-significant” subsidiaries.51 This illdefined category might include a large number of subsidiaries that could pose an obstacle to

scope of Regulation Y definition of control and do not need to fall under such definition: Large Merchant
Banking Investments are included in this category, and this might explain the very high number of entities for
Goldman Sachs and Morgan Stanley.
50
For most, the ownership share is above 50%, indeed, often above 90%.
51
Regulation S-K envisages the possibility that groups of subsidiaries are omitted on ground that they are not
significant if considered in the aggregate (Regulation S-K, Standard instructions for filing forms, 17 CFR
229.601(b)(21) (ii)). Regulation S-X (Form and content of and requirements for financial statements, 17 CFR
210.1-02(w)), defines significant subsidiary as “a subsidiary, including its subsidiaries, which meets any of the
following conditions:
(1) The registrant's and its other subsidiaries' investments in and advances to the subsidiary exceed 10 percent of
the total assets of the registrant and its subsidiaries consolidated as of the end of the most recently completed
fiscal year (for a proposed combination between entities under common control, this condition is also met when
the number of common shares exchanged or to be exchanged by the registrant exceeds 10 percent of its total
common shares outstanding at the date the combination is initiated); or
(2) The registrant's and its other subsidiaries' proportionate share of the total assets (after intercompany
eliminations) of the subsidiary exceeds 10 percent of the total assets of the registrants and its subsidiaries
consolidated as of the end of the most recently completed fiscal year; or
(3) The registrant's and its other subsidiaries' equity in the income from continuing operations before income
taxes, extraordinary items and cumulative effect of a change in accounting principle of the subsidiary exclusive
of amounts attributable to any non-controlling interests exceeds 10 percent of such income of the registrant and
its subsidiaries consolidated for the most recently completed fiscal year.”
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an orderly resolution, but are reported in other sources. Finally, the SEC does not provide
lists of subsidiaries in a format that may be easily analyzed with standard statistical software.
Annual reports of banks and other official documents published by banks on their
websites often include a list of subsidiaries. However, the criteria used to build these lists
may vary significantly across institutions and across countries, which will inevitably give rise
to inconsistencies. Moreover, relevant information related to each of the subsidiaries such as
the financial profile, sector of activity, and ownership level, are seldom included. Even the
public sections of living wills submitted to the US regulators by US and non-US banking
groups do not include a full list of subsidiaries, but focus only on material entities.
Other sources (e.g. the SNL database, or the new website www.opencorporates.com) do
report bank corporate structures information, albeit with different degree of detail, but they
generally provide less comprehensive information, and they do not seem as helpful as other
sources for our statistical analysis.
For all of these reasons, we have chosen to rely on Bankscope as the primary source of
information on the corporate structures of G-SIBs. Nonetheless, we used other sources as
well to evaluate the consistency of information across sources. Some internal experts in
various G-SIBs emphasize that Bankscope data may often be flawed; however, in the absence
of stronger, more consistent disclosure regulations these are the best data publicly available
for our purposes.
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APPENDIX B
Table B.1: Matrix of Pearson correlations between the number of majority-owned
subsidiaries and the BCBS indicators of complexity for G-SIBs (2013)

* indicates significance at least at the 10% level. Subs is the number of majority-owned subsidiaries based on
our dataset. Complex is the BCBS aggregate indicator of complexity; OTC is the amount of over-the-counter
derivatives; TradAFS is the quantity of adjusted trading and available for sale securities; Level3 the amount of
Level 3 assets. Source: own computations for the number of subsidiaries, Glasserman and Loudis (2015) for the
BCBS indicators of complexity.

Table B.2: Pearson correlations matrix for G-SIBs variables used in the econometric
estimates

* indicates 1% significance. Lnsubs is the logarithm of the number of majority-owned subsidiaries; lnassets is
the logarithm of total assets; MAratio is our measure of the cumulative impact of large M&A deals. Source:
own computations on Bankscope, NIC/FED, SEC and Zephyr data.
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APPENDIX C
Table C.1: Majority-owned subsidiaries of Global Systemically Important Banks*, June 2015
G-SIBs
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Wells Fargo
BNP Paribas
Unicredit
Bank of America
Deutsche Bank
Royal Bank of Scotland
BPCE SA
HSBC
Barclays
JPMorgan Chase
Crédit Agricole SA
Morgan Stanley
Santander
Citigroup
Société Générale
ING Groep
Goldman Sachs
UBS
BBVA
Bank of New York Mellon
Credit Suisse
Standard Chartered
Nordea
State Street Corporation
Mitsubishi UFJ
Mizuho
Sumitomo Mitsui
Bank of China
ICBC
Average
Median
Range

June 2015
2,264
1,962
1,942
1,888
1,815
1,708
1,662
1,642
1,608
1,603
1,515
1,294
1,003
992
942
749
611
481
451
443
364
358
215
213
184
176
165
114
90
981
942
2,174

*29 G-SIBs identified by the Financial Stability Board in November 2013. Majority-owned subsidiaries for
which the G-SIB is the ultimate owner with a minimum control path of 50.01% in each piece of the control
chain. Source: Bankscope.
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