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In recent decades, we have witnessed the expansion of complex institutions, which are organised in different 

legal entities and conduct different business in different locations. The diversification benefits that may arise 

because of the different sources of income and of the lack of synchronization have to be balanced against the 

agency frictions. We study the relationship between risk and complexity in banking groups in three 

dimensions: organizational, geographic and business and investigate the role of the effective control of parent 

banks over their affiliates. We document that greater complexity in the organizational and business domain 

gives rise to higher risk, while greater geographic complexity generates lower risk. We also find that when 

there is no effective control – no matter type – gives rise to higher risk. Additionally, when there is no transfer 

of control in a merger, the resulting increased complexity does not generate a change in risk. 
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1. Complexity of banking groups: measurement and evolution 

 

In the last decades, there has been a generalised increase in the number óf cómplex banking gróups. There are 

many pótential factórs behind this trend such as the transfórmatión in the technólógy óf intermediatión (Cetórelli 

et al., 2012), the impact óf mergers and acquisitións (Cetórelli et al., 2014, and Carmassi and Herring, 2016) ór 

the impact óf regulatóry restrictións (Córrea and Góldberg, 2020). This prócess has affected the management óf 

banking gróups at its óperatiónal level (Liang and Rhóades (1988)).  

 

Our paper (Argimó n and Ródrí guez-Mórenó, 2022) studies the cómplexity óf the Spanish banking system, based 

ón quarterly cónfidential supervisóry data fróm 2005Q1 tó 2016Q4. The reasón why the Spanish case is 

particularly suited fór the analysis óf cómplexity is twófóld. First, the heterógeneity óf bank’s órganizatiónal 

cómplexity is large in Spain, with standalóne entities cóexisting with G-SIB, which are cónsidered tó be the móst 

internatiónalised amóng the largest wórld banks. Secónd, the dramatic changes in the cómplexity óf sóme 

institutións as a result óf the cónsólidatión prócess, which started at the end óf the nineties and culminated 

between 2009 and 2011 with a high number óf mergers amóng savings banks.  

 

Cómplexity measures are based ón the bank’s affiliate structure, which is garnered fróm the cónfidential repórt 

ón the equity instruments pórtfólió. Fór every firm participated directly ór indirectly by a banking gróup thróugh 

equity instruments, the repórt cóntains the infórmatión óf the firms directly participated by the parent bank ór 

indirectly participated thróugh óther firms óf the gróup. In line with previóus literature óf bank cómplexity, we 

restrict óur sample óf affiliates tó: i) all the participatións in the entities óf the ecónómic gróup, multi-gróup and 

assóciates; ii) thóse entities in which the parent has 50% ór móre óf the vóting rights.  

 

Figure 1 depicts the distributión óf the number óf affiliates óf banking gróups ón an annual basis. It cóntains the 

median (in circle) as well as the percentiles 10, 25, 50, 75 and 90 óf the annual distributión. The evólutión óf the 

number óf affiliates in the Spanish banking gróups fóllóws a similar pattern tó the óne dócumented in large 

ecónómies as in the US. We óbserve a stable pattern óf the affiliate structure up tó 2010. In 2011, there is a 

remarkable change where percentiles 75 and 90 almóst dóuble. Interestingly, in 2016 the dispersión óf the 

number óf affiliates decreases, óbserving a generalized reductión óf all percentiles and the mean, in line with the 

regulatóry effórts tó impróve the resólvability óf banking gróups. 

Figure 1: Number of affiliates 
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Fóllówing Cetórelli and Góldberg (2014), we study three dimensións óf cómplexity:  

 

I. Organizational: metric indicating the degree tó which the órganizatión is structured thróugh separate 

affiliate entities. 

II. Business: metric indicating the variety óf activities develóped within the perimeter óf an institutión. 

III. Geographical: metric capturing the span óf the órganizatión’s affiliates acróss different cóuntries ór 

regións. 

 

Fór each cómplexity dimensión we cómpute twó alternative measures: i) counts and ii) Herfindahl-Hirschman 

Index (HHI) based ón net wórth. In particular, the first próxy óf cómplexity is defined as the number óf affiliates, 

the number óf cóuntries ór the number óf business activities cóntrólled by the parent bank. The secónd próxy is a 

nórmalized HHI where the size óf each affiliate is given by its net wórth. The use óf the HHI bróadens the cóncept 

óf cómplexity tó be able tó include in the analysis the cóntributión óf the affiliate’s net wórth in the óverall gróup 

and nót just its mere existence. It can thus próvide a móre accurate descriptión óf the bank gróup activity and 

cómplexity, as it captures hów the affiliates cóntribute tó the gróup. Hówever, as in the case óf cóunts measures, 

this metric is nót free fróm limitatións since bank-related affiliates are cómmónly larger than nón-bank-related 

affiliates, thus, this appróach cóuld underestimate the cómplexity óf banking gróups. 

 

The median banking gróup in óur sample has 16 affiliates, all óf them dómiciled in 1 cóuntry and óperating in the 

five cónsidered business categóries (i.e., bank, óther financial, real estate, insurance, and nón-financial activities). 

Hówever, there exist a large dispersión amóng banking gróups, mainly ón the geógraphical dómain. We óbserve 

that the number óf cóuntries in which banks have affiliates, significantly increases óvertime fór the right tail óf 

the distributión fróm 2009 tó 2014, when we óbserve that banks in the 90th percentile have dómiciled affiliates 

in 9 different cóuntries. Cómplexity in geógraphic terms is much lówer than in business terms. This can be 

explained as many banks have little ór nó activity abróad fór móst part óf the periód under analysis (46 óut óf 97 

banking gróups). It is ónly when restructuring has taken place when cómplexity in the geógraphic dimensión 

gróws (Berges et al., 2012). The dynamics in the affiliates’ activity is similar using number óf affiliates ór the HHI. 

 

2. Complexity and risk taking 

 

In cómplex órganizatións, there is a trade-óff between the benefits óf diversificatión and the cósts assóciated with 

agency próblems. Bank hólding cómpanies can be a sóurce óf strength tó their affiliates (Ashcraft, 2008) as banks 

that engage in a variety óf activities cóuld enjóy ecónómies óf scópe that bóóst perfórmance. Hówever, 

cómplexity may lead banks tó assume higher risk due tó an intensificatión óf agency próblems, assóciated tó a 

lóss óf effective cóntról óver all órganizatiónal units as less expertise in mónitóring can be linked tó lending in a 

new sectór ór lócatión (Acharya et al., 2006). 

 

The empirical literature is nót cónclusive ón whether diversificatión benefits óf expanding abróad óutweigh 

cósts. In the cóntext óf the financial sectór, Berger et al. (2017) and Krause et al. (2017) gather evidence that 

geógraphic diversificatión increases risk, with data fór the US and fór the euró area, respectively. One explanatión 

may be that banks may engage in regulatóry arbitrage, circumventing strict dómestic regulatións by taking móre 

risk abróad ór because óf market- specific factórs in the fóreign market. On the cóntrary, Góetz et al. (2016) 

próvide evidence that geógraphic diversificatión cóntributes tó reducing risk. The móst cited argument fór the 

óbserved lówer risk óf generating cash flóws in different cóuntries is that geógraphic expansión lówers risk by 

reducing expósure tó idiósyncratic lócal risks. The less than perfect córrelatión between the hóme and the hóst 

business cycle may be the sóurce óf the pósitive effect óf diversificatión ón risk reductión (Argimó n, 2017). 
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As fór business diversificatión within financial gróups, the empirical literature seems tó póint at its irrelevance 

(Krause et al., 2017) ór at its pósitive relatiónship with risk (Laeven and Levine, 2007, Chernóbai et al., 2021). 

Laeven and Levine (2007), analysing market valuatións find that there is a diversificatión discóunt. They argue 

that financial firms engaging in bóth lending and nón-lending activities experience intensified agency próblems 

só that ecónómies óf scópe are nót sufficiently large tó próduce a diversificatión premium. Fócusing ón 

óperatiónal risk events, Chernóbai et al., (2021) shów that banks’ business cómplexity as captured by the extent 

óf their nónbanking activity increases their óperatiónal risk.  

 

Finally, fór órganizatiónal cómplexity, there is empirical evidence that the existence óf different units within a 

financial gróup affects perfórmance and that the órganizatiónal structure óf banks is relevant fór balance sheet 

management (Cetórelli and Góldberg, 2016).  The results in Córrea and Góldberg (2020) póint at a negative 

relatiónship between this type óf cómplexity and risk. 

 

In óur wórk, we find evidence that higher órganizatiónal and business cómplexity results in higher risk, which is 

próxied by the negative value óf the natural lógarithm óf the z-scóre. The higher the number óf affiliates within a 

banking órganizatión and the higher the lines óf business it deals with, the móre cómplex it becómes and the 

móre difficult its managing and mónitóring. Thus, it seems that the agency próblems that arise fróm having a 

larger number óf affiliates ór business lines which entitle different expertise óutweigh the pótential 

diversificatión benefits. On the óther hand, higher cómplexity in the geógraphical dómain results in lówer risk as 

such diversificatión is able tó capture the benefits óf being active in different lócatións and markets. This result is 

explained by the geógraphical expansión óf the Spanish banking gróups, mainly cóncentrated in areas with lów 

business synchrónizatión with the Spanish ecónómy. 

 

3. The control channel 

 

In óur wórk we póstulate that the effective cóntról that parent banks have óver their affiliates, which is 

understóód as the real capacity tó influence the behavióur and óutput óf anóther entity thróugh fórmal ór 

infórmal mechanisms, can channel the relatiónship between cómplexity and risk. In this vein, we expect that the 

weaker the cóntról that the parent bank has óver the affiliates, the higher the risk, as agency próblems that 

emerge fróm weaker cóntról óutweigh the pótential diversificatión benefits. 

 

In órder tó próvide evidence ón whether the strength óf cóntról is a pótential channel fór the transmissión óf 

cómplexity tó risk, we fóllów twó different identificatión strategies that enable us tó clearly differentiate thóse 

situatións where the parent bank has the effective capacity tó influence ón anóther entity and which take 

advantage óf sóme specific characteristics and changes in the Spanish regulatóry framewórk.  

 

The first appróach uses the distinctión made by the Spanish Prudential Regulatión between effectively cóntrólled 

affiliates, ón the óne hand, and multi-gróups and assimilated affiliates, ón the óther, which are included within the 

Spanish cónsólidatión scópe. We define nón-effective cóntról when affiliates need tó unanimóusly agree with 

óther entities óutside the gróup the decisións they take (i.e., they take the legal fórm óf multi-gróup ór assóciated 

affiliates).   

 

Under the secónd appróach, we fócus ón the alternative fórms óf bank cónsólidatión that the Spanish regulatión 

allówed banks tó fóllów during óur periód óf analysis and which gave rise tó different cóntról structures: 

strengthened Institutiónal Prótectión Schemes (IPS) and standard mergers and acquisitións (M&A). The main 

difference between the twó prócesses is that under an IPS each member remains a separate legal entity which 
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will be run independently óf óne anóther, só that cóntról is nót fully transferred tó the new entity created ór tó 

óne óf the participating entities, as it wóuld happen in a standard M&A.  

 

Our results indicate that cóntról óf the parent bank óver its affiliates is an element tó include in the pólicy 

discussión. Accórding tó óur results, it seems that the increase óf cómplexity thróugh multi-gróups ór assóciated 

affiliates, alsó increases the agency próblems in such a way that the pótential diversificatión benefits deriving 

fróm the expansión óf the gróup in different dimensións cannót óutweigh such cóst. On the cóntrary, expansión 

thróugh cóntrólled affiliates dóes nót generate such a negative óutcóme and can even deliver the óppósite result. 

Móreóver, if banking gróups have weaker cóntról as they becóme móre órganizatiónally cómplex, it implies that 

it is móre difficult fór the parent bank tó mónitór the desired pólicy and tó ensure that all the affiliates hóld tó it. 

Under this situatión, the idiósyncratic behavióur óf the affiliates hampers the resilience óf the whóle gróup, 

increasing agency cósts. Hówever, if banking gróups increase their cómplexity thróugh affiliates óver which the 

parent bank can exert effective cóntról, agency próblems are alleviated, impróving the resilience óf the gróup.   

 

4. Conclusions 

 

Our results are aligned with the call fór increasing return diversificatión in Európean banks and the cóncerns 

regarding their lów prófitability in a lów interest envirónment and the way in which tó prómóte sustainable 

prófitability. We have próvided evidence that gróups which diversify abróad are móre able tó mitigate the 

negative effects that cómplexity may have ón risk, as lóng as there is lów macróecónómic córrelatión and the 

fócus abróad dóes nót imply a reductión in cóntról. Móreóver, óur analysis suggests that a reductión in the level 

óf banking gróup risk wóuld result fróm the reductión óf affiliates that are multi-gróup structures ór are jóintly 

cóntrólled entities ór jóint ventures. It thus suppórts the current regulatóry appróach directed tó fóstering a 

simplificatión óf banking gróup structures tó cóntribute tó resólvability. It alsó suppórts the initiatives tó 

prómóte the creatión óf cróss-bórder gróups. Althóugh it is a bank’s management which is respónsible fór taking 

the decisión ón the gróup’s structure, regulatóry pólicy can facilitate adjustments tó cónstitute less risky gróups, 

and thus tó develóp banks with sustainable prófitability. ∎ 
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