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Abstract  

 

This thesis investigates the effects that the presence of Shadow Banking activities, in 

terms of the level of assets belonging to Other Financial Intermediaries (OFIs), can have 

on one country’s macroeconomic indicators, utilizing a panel data of 26 countries.  

In particular, this thesis proposes a two-way fixed effect model, supported by Vector 

Autoregressive models and co-integration tests to study the influence that OFIs’ assets 

have on economic efficiency, measured by economic growth (GDP), inflation (CPI), 

liquidity (broad money), unemployment and the level of real interest rate. Shadow 

Banking activities do have a significant impact on economic activity, and this relationship 

results to be overall positive, but turns negative during the post-crisis period, mainly due 

to tightening of regulatory mechanisms. Moreover, OFIs show a positive effect on 

monetary indicators by providing significant credit expansion together with commercial 

banks and this effect is likely to be larger in the pre-crisis period and in developing 

countries. When turning to the case of inflation, Shadow Banking intermediation has no 

direct effect, unless, due to weak financial regulations, financial intermediaries have an 

impact on credit creation, as in the case of developing countries. The causal effect 

between OFIs and unemployment is weakly significant for most of the countries 

considered, as well as for the relationship with real interest rate. However, for the latter, 

in case of a significant impact, the direction of the causality is negative.   
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1. Introduction    

1.1. Background   

More than 10 years after the global financial crisis, which undermined the reputation of 

international financial markets, the debate on whether the banking sector is enough 

regulated is still ongoing. What is certain is that conventional banks are more regulated, 

with more capital and less leverage compared to the years of the crisis. On the other hand, 

financial regulators are more able to monitor banking activities and to have a clearer 

overview of their operations.  

If this is true for the traditional banking sector, it is not entirely the same for the so-called 

“Shadow Banking” activities. They are performed by institutions like, among others, 

hedge funds, money market funds and real estate funds which all belong to the business 

of financial intermediation by transferring money from one party to another. While this 

may sound like the regular routine of a traditional bank, many of these activities within 

the system of shadow banks are not actively regulated and not subject to the same scrutiny 

of those of traditional banks.  

Moreover, shadow banks are used to engage in activities like maturity and credit 

transformation which have resulted in issues to be dealt with during the financial crisis, 

but also in more recent times like during the UK “Brexit” process. On one hand, highly 

leveraged liquidity and credit transformation were some of the main drivers identified for 

the financial crisis; on the other, during Brexit, due to the high market uncertainty and 

fear of asset prices drop, open-ended intermediaries like real estate funds were forced to 

temporary restrict repayments.  

Drawing attention over Shadow Banking activities is important mainly because of their 

size. In the United States, the Shadow Banking system is almost the same size as the 

traditional banking sector, while in the European Union it accounts for almost 35% of the 

size of financial intermediation. This number has been estimated to have been expanded 

by around 40% in the Eurozone in the years between 2012 and 2016 (Portes, 2019). 

Moreover, according to a report from the Financial Stability Board in November 2014, 

the volume of Shadow Banking activities in the United States has reached 75tn USD.  
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Since the disruptive effects of Shadow Banking have been revealed in 2007, the role of 

increased regulation has been crucial in preserving that of Shadow Banking activities.  

The Dodd-Frank Wall Street Reform and Consumer Protection Act was signed in July 

2010 by President Barack Obama with the aim of regulating Shadow Banking and has 

been defined as one of the strictest financial reforming acts. Before the approval of the 

latter, in fact, other financial reforms such as the Financial Modernization Act in 1990 

and Commodity Futures Modernization Act in 2000, only led to the further development 

of financial institutions outside the regulated system (Tang & Wang, 2016).  

In an increasingly globalized world, there is the need to believe that the financial 

instability of one nation might easily affect the one of another and, in turn, trigger a series 

of responses that will lead to a downward spiral affecting the whole global economy. This 

is one of the reasons why the need to shed light on Shadow Banking and to regulate it, in 

order to benefit from its potential, is of extreme importance in modern economics. 

This is why the G20 Seoul Summit in November 2010 had, as one of its focus points on 

the agenda, “strengthening regulation and supervision of Shadow Banking”, asking the 

Financial Stability Board to intervene on the matter by working together with other 

international financial and regulatory agencies to reinforce the oversight of the Shadow 

Banking system (The Seoul Summit Document, 2010).  

Moreover, the Basel III regulation, to be implemented in January 20221, makes sure that 

the exposure of banks to Shadow Banking activities is captured. Higher risk weights for 

unregulated financial intermediaries, risk-sensitive capital requirements for banks 

investing in equity funds and standards for controlling large capital exposures are all 

features that raise capital requirements for banks whose activities are linked to Shadow 

Banking intermediaries.  

As depicted by the Financial Stability Board in its 2017 report, and as shown in Graph 1, 

the interconnectedness between traditional banks Other Financial Intermediaries (OFIs), 

which include all financial institutions not classified as banks, while it has been declining 

since the financial crisis, it is still at higher levels than the pre-crisis period, partially 

                                                 
1 Implementation deadline for the disclosure requirements completing Basel III has been postponed to 1 

January 2022 (Pillar 3 disclosure requirements - updated framework , 2018) 
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because of the reliance of banks on investment funds, money-market funds (MMFs) and 

broker-dealers in funding their activities (2017).     

Graph 1. Interconnectedness between banks and OFIs 

 

The still-present relevance of the Shadow Banking system in modern literature and in 

contemporary economy and financial markets has inspired the following research 

question. 

 

1.2. Research question  
 

This Master thesis will integrate a broad panel dataset, covering over ten years and twenty 

countries, to estimate the effects of Shadow Banking on some economic efficiency 

indicators, alongside country-specific factors. The empirical analysis utilizes data of 

Shadow Banking levels from the Global Shadow Banking Monitoring Report 2014 issued 

by the FSB. For macroeconomic variables, we will use mainly the database from the 

International Monetary Fund, World Bank Database and Federal Reserve.  

Our paper focuses on the Shadow Banking sector at the global level to add to the growing 

research on the topic in recent years. However, the analysis will also attempt to shed some 

light on the positive effects of the development of Shadow Banking activities on real 

economy, thus expanding the existent literature, which recently tended to focus on the 

risks associated with non-financial banks. The analysis further contributes to expand the 

existing knowledge by utilizing a larger sample of data than previous empirical studies, 
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while covering a high number of countries with different economies and financial system 

development levels. Moreover, the analysis will include both panel data models and time 

series models, in support to the former, to improve the understanding of Shadow Banking 

development in key economies. 

Specifically, the thesis will answer to the following research question:  

• What is the effect of Shadow Banking, proxied by Other Financial Institutions 

(OFIs) assets, on economic efficiency measured by key macroeconomic factors? 

 

In order to cover the main research question, the analysis will be structured around the 

following sub-questions:  

a. What is the effect of Shadow Banking on economic growth, measured by GDP? 

b. What is the effect of Shadow Banking on price levels, measured by inflation? 

c. What is the effect of Shadow Banking on liquidity, measured by broad money? 

d. What is the effect of Shadow Banking on unemployment? 

e. What is the effect of Shadow Banking on real Interest Rate? 

These questions will be answered by first looking at the whole sample, and by 

subsequently comparing the effects prior and after the financial crisis (2007-2008), and 

between developing and developed countries.  

By looking at these additional perspectives on the development of Shadow Banking, we 

aim answering to these following sub-questions: 

i. How have the effects of Shadow Banking on economic efficiency changed 

from before- to after- the crisis? 

ii. Are the effects of Shadow Banking development on economic efficiency 

different when considering developing countries versus developed countries? 

This approach will contribute to shed some light on the characteristics of the development 

of Shadow Banking. By splitting the time frame into two sub-samples based on the 

financial crisis, we aim at understanding the effect of the policies that took place in 
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response to the financial crisis. At the same time, we consider the differences in financial 

systems and economies development levels across countries. 

The results of the analysis will therefore also help future research build a discussion 

around the role of regulations in controlling the development of non-bank financial 

institutions. For instance, in the case of the activities that are specific to the Shadow 

Banking system, the objective of the regulation should be to try to prevent systemic crisis 

and procyclicality of the financial crisis without increasing costs in normal time. 

Therefore, it is of great importance to understand how and if to change/improve 

regulations (Adrian & Ashcraft, 2012).  

1.3. Topic delimitation   

The literature and economic research on Shadow Banking are extensive and considering 

how the interpretation of the term “Shadow Banking” has not been clearly defined, there 

exists many different angles and perspectives that can be chosen for a thorough study on 

this topic. While countries like China and the United States have been analyzed by many 

researchers due to the strong presence of the Shadow Banking system in their economies, 

others have preferred focusing on the Eurozone to estimate the effects of this phenomenon 

on overall economy.  

In this study, in order to have a general perspective on the overall effects of Shadow 

Banking activities on different economies, we have decided to select a quite large set of 

countries (around 25), including the United States, China and the Eurozone and to include 

the largest set of year variables that we could have available. In this regard, we have 

decided to utilize a dataset provided by the Financial Stability Board which includes 15 

years of data, from 2002 to 2016, for 29 world countries.  

The Financial Stability Board has a broad definition of Shadow Banking which refers to 

“Other Financial Intermediaries”, including all those intermediaries that are considered 

as non-bank related. We have decided to use OFIs as our main independent variable and 

to select the definition given by the FSB to delimitate our Shadow Banking 

characterization.  
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Furthermore, vast is the research on how the Shadow Banking system has affected the 

outcomes of the financial crisis (Pozsar, Adrian, Ashcraft, & Boesky, 2013), (Nersisyan 

& Wray, 2010) (Bengtsson, 2013) and also broad is the set of studies relating to the need 

for regulating this phenomenon (Plantin, 2015), (Santos, 2001), (Gorton, Metrick, 

Shleifer, & Tarullo, 2010).  

However, narrow is the set of literature referring to the effects of the Shadow Banking 

system on real economy indicators, in particular GDP, inflation and liquidity, among 

others. Hence, we have decided to fill this gap by analyzing the effects of non-bank 

intermediaries, following the definition of the FSB, on macroeconomic variables, 

including those mentioned above, for a broad set of countries and for a relatively large 

time frame.  

First, we have decided to narrow our research on specific sub-groups defined both at time 

and country level. Thus, we have decided to look at the same effect as for the whole 

sample but for a time specific subgroup, pre- and post- crisis, and for a country subgroup, 

developed versus developing countries.  

Second, our study further aims at narrowing the research gap to specific countries, such 

as China, the United States, Brazil and Japan. In this regard, with a time series analysis, 

we look at differences and similarities in the effects of these countries both on a short- 

and long-term level.  

1.4. Thesis structure  

This study on the effects of Shadow Banking on macroeconomic factors will be structured 

by starting from a thorough review of the existing literature on Shadow Banking, from 

the attempts to define its boundaries to its developments over time. Then, we will review 

different studies that tried to understand the effects of this phenomenon on real economy.  

After having summarized existing studies, we will proceed with our own analysis. First, 

we define the methodology that we choose to adopt, including data and sample selection. 

Then, we present the results of our econometric analysis, discuss the findings and prove 

their validity with a robustness test. Finally, we conclude our study by describing 

limitations and future research that can be done to expand the literature.  
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2. Literature Review 

2.1.  Shadow Banking 

2.1.1. Definition 

The term “Shadow Banking” was first used in 2007 by the economist and executive 

director of the Pacific Investment Management Company (PIMCO) Paul Mcculley 

during the annual symposium of the Kansans City Federal Reserve Bank.  

According to Pozsar (2017), member of the Shadow Banking Colloquium of the Institute 

for New Economic Thinking (INET), the concept of Shadow Banking is not completely 

understood by the public and it may be interpreted in different ways by different entities. 

In particular, while, for banking institutions, shadow banks might be represented by hedge 

funds, according to the latter, shadow banks might be denoted by money funds. The 

reason behind this uncertainty in the summary of what Shadow Banking actually means 

stands from the lack of a clear definition by its author.  

In his speech, Mcculley called “Shadow Banking” the  

“alphabet soup of levered up non-bank investment conduits, vehicles and structures. 

Unlike regulated real banks, who fund themselves with insured deposits, backstopped by 

access to the Fed’s discount window, unregulated shadow banks fund themselves with 

uninsured commercial paper, which may or may not be backstopped  by liquidity lines 

from real banks.”  (McCulley, 2007) 

These words have to be placed in the context of the antecedents of the 2007-08 global 

financial crisis originated in the progressive deterioration of the American financial 

system. Thus, it is important to mention that the Shadow Banking depiction of Mcculley 

has a pure U.S. focus and is mainly directed towards the practice of banks of using short 

term deposits to fund the purchase of long-term assets, normally defined as maturity 

transformation as well as credit and liquidity transformation. The difference between the 

short term borrowing of traditional versus shadow banks is that, since the latter are not 

regulated in the conventional way, they are not able to rely to insured depositors or to the 

emergency assistance of the Federal Reserve (Kodres, 2013). 

In one of his iconic papers on Shadow Banking (authored together with, among others, 

Tobias Adrian, financial counsellor and director of the IMF’s Monetary and Capital 
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Markets department), Pozsar tries to specify shadow banks as financial intermediaries 

that undertake maturity, liquidity and credit transformation activities without access to 

public sources of liquidity (such as the Fed for the U.S. banking system) and without 

credit barriers. The web of intermediation created by these exercises has taken the name 

of “Shadow Banking System” (SBS). 

The SBS was funded by collateralized assets and liabilities as a result of the process of 

securitization, defined as the practice of pooling together certain types of assets to be then 

repackaged in interest-bearing securities (Jobst, 2008) and exchanged in capital markets.  

This form of credit intermediation is often enhanced by liquidity or credit guarantees such 

as put options provided by the private sector (insurance companies or banks) in the form 

of wraps, guarantees or credit default swaps (CDS). Some of the means of securitization 

to intermediate credit within the SBS include asset-backed securities (ABS), asset-backed 

commercial paper (CP), collateralized debt obligations (CDOs) and repurchase 

agreements (repos) which were then redistributed in the capital market through Special 

Purpose Vehicles (SPVs). 

While it is theoretically recognized that the SBS makes use of private money to fund its 

activities, it can also receive implicit or indirect credit quality enhancements from the 

public sector. Pozsar, Adrian, Ashcraft, & Boesky (2013) define shadow credit 

intermediation as including all implicitly, indirect or unenhanced activities. Examples of 

indirectly enhanced credit by the public sector include off-balance-sheet liabilities of 

banks or off-balance-sheet activities of depository institutions while activities with direct 

and implicit official enhancement may include those of government sponsored enterprises 

(GSEs). Finally, money market mutual funds (MMMFs) or bank affiliated hedge funds 

belong to the group of activities with indirect and implicit official enhancement.  

2.1.2. Origins and developments 

Pozsar (2008) discusses how the SBS changed the nature of traditional banking, which 

shifted from a “originate-to-hold” model to a “originate-to-distribute” one and how credit 

intermediation and risk absorption occurs more into capital markets and more away from 

banks’ balance sheets. This is mainly because banks do not hold the loans they originate 
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from private customers, but instead they sell it to broker-dealers who then use dedicated 

securities to distribute them to investors with different risk appetites. 

Adrian & Shin (2009) expand on this by stating that the origins of the SBS in the United 

States are rooted in the amalgamation of capital markets with the banking sector and the 

role played by the securitization of assets.  

Securitization played a big role in the increased importance of capital markets compared 

to banking intermediaries in the U.S., mainly because of the enlarged availability of credit 

supply for institutions engaging in this activity. However, while the original purpose of 

the securitization procedure was to move credit risk towards financial intermediaries that 

were more able to absorb losses, the same technique rapidly increased the fragility of the 

financial system by strenghtening the link between capital markets and banks through the 

purchase of each other’s securities (Adrian & Shin, 2009).  

The system of Shadow Banking intermediation was considered to be a safe one prior to 

the global financial crisis of 2007-08. This trust was rooted in the inner securities that the 

SBS provided such as contingent credit lines and tail-risk insurances like comprehensive 

guarantees. While liquidity shields such as deposit insurances and discount windows were 

features of traditional banks, credit lines and tail-risk insurances were considered a good 

substitute from shadow banks, shaping a backstop role for the SBS. As a result of these 

warranties, originating mainly from capital markets and in particular commercial banks 

and insurance companies, the SBS managed to implement credit, liquidity and maturity 

transformation through the issuance of short-term liabilities which were both liquid and 

highly rated (Pozsar, Adrian, Ashcraft, & Boesky, 2013).  

The role played by capital markets in the development of the SBS and the relative rapid 

increase in the demand for short-term private funds, compared to government public 

funds has been further analysed by Pozsar (2012) in his paper on the macro view of 

Shadow Banking. He argued that, in the US and in the years preceeding the financial 

crisis, institutional cash investors, when looking for safe, short-term and liquid 

instruments, could choose between government guaranteed instruments (from sovereign 

financial vehicles, like treasury bills and insured deposits), privately and secured 

guaranteed instruments (like repos agreements or asset-backed commercial papers from 

the Shadow Banking system) and unsecured, inguaranteed instruments (like uninsured 
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deposits and commercial paper from traditional banks). Pozsar demonstrates that, in 2007, 

the Shadow Banking system developed as a result of a gap between government 

guaranteed instruments and unsecured instruments. In particular, while the supply of the 

former was inelastic and insufficient compared to the demand for the same, the latter 

instruments experienced an inelastic and limited demand since institutional cash investors 

were reluttant in using uninsured instruments. The instruments provided by shadow banks 

were appealing and rapidly became the better choice, being liquid, short-term and often 

guaranteed by AAA rated banks (Pozsar Z. , 2012). 

Gorton, Lewellen, and Metrick (2012), on the other hand, argue that, while the U.S. 

financial system has changed in the last sixty years with an increase in the importance of 

the role of the SBS, the share of safe assets to GDP has remained constant. While this 

holds true, the share of safe assets has shrunk for shadow banks, with the producers of 

safe assets being governments and not commercial banks. Nevertheless, in their 

perspective, the collaboration of capital markets, governments and banking sector has 

resulted in a stable safe-assets ratio.   

2.1.3. Risks of private money creation  

While the share of safe assets over GDP has been stable, many studies have looked into 

the increased risks behind the enlarged demand of private money, compared to 

government backed securities and in the role that the SBS has played in the risk profile 

of these instruments.  

Capital markets represent the basis of the U.S. economy and American capital markets 

symbolize the most liquid in the world (Bentsen, 2018). In such a market-based economy, 

the choice of means of funding is closely linked to the variations in the leverage of 

financial institutions. When a particular financial intermediary grows in its balance sheet 

assets, this usually entails an increase in trust in the availability of its credit, while a 

decrease in the same usually anticipates the outbreak of a financial crisis (Adrian & Shin, 

2009).  

In his working paper, Geanakoplos (2010) builds on the same idea and states that, 

especially in times of economic crisis, leverage is as important as interest rates in 

influencing economic variables. According to his theory, supply and demand determine 
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both equilibrium leverage and interest rate and both interest rate as well as the variation 

of leverage have an important impact on the price of assets and in the determination of 

economic bubbles. In turn, he argues that an increase in the perception of safety of a 

particular institution or instrument leads to an increased leverage that, according to his 

leverage cycle theory, can result to be unsustainable and play a big role in asset pricing 

and economic bubble bursts. 

While excessive financial leverage can lead to adverse outcomes for the economic system, 

economists such as Gorton & Metrick (2009) and Stein (2010) still distinguish the 

positive effects of the safe assets features of the Shadow Banking system. In their studies, 

however, recognizing the role played by socially excessive leverage, they also suggest 

the need to implement policies that would control leverage while preserving the creation 

of liquidity for the financial system. In particular, whilst Gorton and Metrick (2009) focus 

on the role played by “securitized banking” (the combination of securitization and repo 

finance) in the financial crisis, Stein (2010) discusses financial stability regulation 

directed towards private money creation. In his view, if unregulated, private money 

creation can easily lead to excessive short-term debt and increased vulnerability. On the 

other hand, he also shows how monetary policy tools can be used to regulate private credit 

creation.  

On a similar note, Gennaioli, Shleifer, & Vishny (2010) support the idea of the need of 

additional capital and liquidity leading to more stable markets. However, though they 

acknowledge the positive impact of private safe securities in credit and liquidity creation, 

they also demonstrate that in most cases, these types of securities inherit an amount of 

risk that is often neglected. As a result of diversification, insurance and tranching, these 

securities become attractive to investors being considered as valid substitutes to 

traditional securities. According to the authors however, because of the neglected risk, 

they soon become “false positive”, leading to financial instability and lower welfare, even 

without accounting for excessive leverage.    

The literature on the role of private money in credit and liquidity creation originating 

from the Shadow Banking system further expands towards the many market failures 

inherent to the securitization process. Securitization and the role of the SBS is deemed by 

many scholars as one of the main forces driving the financial crisis: as stated by Kodres 
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(2013) Shadow Banking can be considered as the representations of one of the failures of 

the financial system and one that brought to the global financial crisis.  

In his paper on financial stability, Shin (2009) underlines the importance of the role of 

credit supply in the securitisation process. While he argues that, before the financial crisis,  

securitisation was regarded as a way to disperd credit risk, and hence enhance financial 

stability, he also states that the credit supply had an endogenous aspect in this scenario. 

In particular, after the crisis, many blamed securitisation for passing on bad loand to 

investors. However, in his view, these bad lons were not standing in the hands of 

unsuspecting investors, but rather in the entire financial system under the balance sheets 

of financial institutions, which accepted these unsecured instruments to enhance credit 

supply. 

Stein (2010) explores financial stability, with a focus on securitization. In particular, after 

analyzing the role of asset-backed securities in credit creation and how investors such as 

hedge and pension funds have utilized these securities, he focuses on the risk sharing role 

of these instruments and how banks engaging in these activities have circumvented 

regulatory capital requirements.  

Claessens, Pozsar, Ratnovski, & Singh (2012), build on a similar concept and add that 

Shadow Banking can be seen as a form of “regulatory arbitrage”, defined by Nouy (2017) 

as the attempt of banks of take advantage of regulatory loopholes and differences in 

countries’ legislations. In their analysis, Acharyab, Schnabl, & Suarez (2011) prove that 

the regulatory arbitrage of shadow banks can generate a considerable concentration of 

systemic risk within the financial sector, which, instead of being transferred away from 

the regulated banking sector, is strongly correlated with the activities of the SBS. 

2.1.4. The role of the SBS in the global financial crisis 

As discussed by many scholars, private money creation can often lead to adverse 

outcomes, especially when the confidence in the underlying warranties starts to weaken. 

Since the issuance of the first mortgage-backed-securities in the 1970s, the “originate-to-

distribute” model has grown towards more complex structures and the securitization 

process has become riskier and more opaque. As further explained by Pozser (2008), this 

evolution was rooted in weak monetary policies and low interest rates which created a 
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surplus of credit for borrowers and a shortage of interest revenues for investors. This 

phenomenon was quite evident in particular for mortgage-backed securities, whose 

warranties were linked to the housing market.  

Ashcraft & Schuermann (2008) argue that seven informational frictions, or agency-

problems, can arise in the subprime mortgage securitization process, ranging from the 

complexity of the products offered to the lack of due diligence of asset managers. 

Whenever these issues are not properly addressed, then excessive lowering of standards 

and increasingly aggressive complexity of securities can easily lead to a subprime crisis 

of the financial system.  

Pozsar, Adrian, Ashcraft, & Boesky (2013) discuss the downfall of the Shadow Banking 

system and how it can be attributed to the fact that many of the parties involved, including 

credit rating agencies, regulators, investors and risk managers, did not fully considered 

the correlation between the aggregate risk and asset prices for these instruments, which 

becomes much more strong in extreme environments compared to normal times. Coval, 

Jurek, & Stafford (2009) further expand on this concept by underlying the misconception 

about the safety of these assets. In particular, the expansion of the securitization procedure 

and its extraordinary success was rooted in the conception that the prioritization capital 

structure used in creating tranches of claims was creating safe assets from risky collateral. 

The financial crisis later revealed how this conception was wrong and how these 

instruments were actually far more risky than anticipated.  

The outcome of the overestimation of the value of private credit enhancement was an 

excess of credit supply and the resulting underpricing of public sector liquidity and credit 

money increased risk-taking attitudes. Once the risk of these securities started to become 

umbearable and once the subprime financial crisis bursted, the SBS started to rapidly 

decline. After the failure of Lehman Brothers in 2008, many of the activities undertaken 

by shadow banks collapsed and the remaining actions were only saved by the creation of 

official liquidity guarantees that substituted the private sector, such as emergency 

liquidity facilities and guarantee schemes by government agencies (Pozsar, Adrian, 

Ashcraft, & Boesky, 2013).  
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2.1.5. Modern Shadow Banking 

 According to the Financial Stability Board (FSB)’ annual monitoring of Shadow Banking 

activities in 2018, Shadow Banking accounts today for 13% of total global financial 

assets. After the FSB has been able to include data from China and Luxembourg, the 

amount of Shadow Banking assets grows up to more than $45 trillion (Binham, 2018).  

In 2017, the FSB has claimed to have taimed the “toxic” bits of Shadow Banking that 

have led to the development of the financial crisis thanks to many of the financial 

regulations and reforms put in place by G20 countries. According to Mark Carney, 

chairman of the FSB and of the Bank of England, what is left of Shadow Banking 

activities is mainly market-based finance. He argues that the regulation implemented has 

helped both to eliminate the harmful side of Shadow Banking as well as keeping the its 

valuable parts, making large banks more strong and more compliant to stress tests and 

capital requirements (Stafford, 2017).  

2.2. Shadow Banking and its effects on real economy  

Many scholars have focused on defining the boundaries of Shadow Banking while many 

others have investigated how securitization of assets and the role of capital markets have 

affected the developments of the global financial crisis. Some others, instead, have looked 

at how the downfall of the SBS has affected macroeconomic efficiency and at how it has 

impacted real economy. However, while the majority of the studies focuses on how 

changes in the dynamics of the financial economy, including the transition towards a 

“originate-to-distribute” banking sector, have had an influence on the evolution of the 

SBS, not many look at the effects that Shadow Banking has had on real economy.  

Before the development of what is today called Shadow Banking, some studies already 

highlighted how bank failures impact overall economy. Particularly, Bernanke (1983), 

concentrates on the credit related non-monetary aspect of the financial sector and 

indicates how a financial crisis, in particular one involving bank failures, negatively 

affects the efficiency of credit allocation, leading to higher costs and lower availability of 

supply of money, in turn affecting aggregate demand.  
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Supporting this theory is Ashcraft (2003) which points at how healthy bank failures have 

significant and permanent effects on real economic activity, which are usually 

underestimated compared to when traditional banks are in distress. 

The reputation of the SBS has been questioned especially after the global financial crisis 

has partially blamed it for the resulting financial instability and highlighted its potential 

credit risk and its lack of adequate safety measures compared to the traditional banking 

system. This has led to the growth of the Shadow Banking literature focusing on its 

negative aspects and on the negative outcomes that it transfers to overall economy. 

However, some economists also look at the bright side of the Shadow Banking system 

and at how its original purpose of increasing credit intermediation can still bring positive 

outcomes to the real economy.  

Moreira and Savov (2014) discuss this duality in effects by focusing on the tradeoff 

between economic growth and financial stability. While Shadow Banking boosts 

economic growth and alleviates the shortage of safe assets by transforming risky and 

illiquid assets in securities that are traded liquid, it also creates fragility and can aggravate 

the effects of a crisis when its inherent liquidity vanishes. 

Advocates of the latter view define Shadow Banking as a way to evade capital 

requirements or regulatory arbitrage (Buchak, Matvos, Piskorski, & Seru, 2017) and as a 

way to hide risky securities under a façade of safe assets to be sold to unsuspecting 

investors. On the other hand, the safe-asset view, pictures the SBS as a value-adding way 

to create money-like liquid securities (Gorton, Lewellen, & Metrick, 2012). 

In a world where safe and trustable collateral is limited, even for traditional banks 

utilizing deposits or short-term government obligations, providers of yet-not-fully-stable 

liquidity instruments like shadow banks can represent the next-best alternative. In their 

paper, Moreira and Savov (2014), show how the increased level of liquidity provided by 

shadow banks reduces the cost of capital for firms while increasing investment and 

economic growth. Furthermore, they show how, in times where the level of credit 

intermediation through Shadow Banking is quite extensive, Shadow Banking instruments 

are able to fund riskier but also more productive investments, moving up the risk-return 

frontier. However, they also point out at the fact that this process creates financial fragility 

because, when there is a Shadow Banking boom, the first signs of trouble in terms of 
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liquidity and security guarantees can lead to a cascade of adverse events. When the SBS 

fails and the means of funding provided by shadow intermediaries are no longer available, 

liquidity creation requires more collateral, leading to an increase in discount rates and a 

downgrade in asset prices, followed by higher margins. This cycle causes an intensified 

collateral shortage and liquidity crunch, which will soon induce a recession. This 

downward cycle has induced economists to define the Shadow Banking system as a 

“negative externality” on the rest of the economy.   

On the positive spectrum of the effects of the SBS on real economy, Ruan (2018) studies 

the repercussions of the recent extraordinary growth of Shadow Banking in China, 

focusing on the role of non-financial firms in supplying credit to other firms in the form 

of entrusted loans within the Shadow Banking sector, acting as “surrogate 

intermediaries”. His results show that entrusted lending reduces the gap in bank loan 

supply caused by regulation and does not undermine financial stability. This is due to the 

fact that entrusted lenders tend to rely on existing cash to make loans and not on external 

finance, reducing the risk of affecting financial stability.  

The Shadow Banking system in China was also analyzed by Sun and Jia (2018) who 

distinguish between banks’ shadow and traditional Shadow Banking, where the former 

refers to bank’s credit creation through accounting items generating liabilities from assets. 

They prove that, in China, banks’ shadow represents the largest proportion within the 

SBS and it has strong influence on economic growth and social wealth distribution.  

Bianco (2015) develops an accounting model that explores the influence of financial 

markets on real economy and in the activity of banks of doing “finance through money 

creation”. He demonstrates that securitization, involving Shadow Banking activities, does 

not have an effect on the financial sustainability of growth per se, but, nevertheless, it has 

to be regulated to check for predatory lending.  

The relationship between regulatory agencies and shadow banks is analyzed by Benink 

(2016). In particular, he points at the increased risk of encouraging Shadow Banking 

activities when creating a capital markets union (CMU), under which the financial system 

is transformed into one where funding is directed to firms and households through 

securities and non-bank markets. On the other hand, the increased complexity in 

regulations and the high level of non-performing-loans (NPLs) from the traditional 
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banking sector has encouraged the shift towards the less regulated and more opaque 

system of Shadow Banking.  

On the other hand, Meeks, Nelson and Alessandri (2013) state that, following a financial 

shock, regulatory policies that are solely aimed at stabilizing the securitization market are 

relatively ineffective. In their dynamic macroeconomic model, the traditional commercial 

banking sector and the banking sector interact through the securitization market. 

Furthermore, their findings show that, while securitizing otherwise unfit loans is good for 

aggregate activity and credit supply, when the SBS becomes high leveraged then the 

economy becomes too vulnerable to negative externalities such as liquidity shocks.  

2.3. Empirical Evidence  

The existing literature about the relationship between economic efficiency and the 

financial system consists of a broad amount of research studies which, while on one hand 

attempt to identify the macroeconomic factors that influence the development of the 

financial system, on the other hand attempt to explain the effects of the financial system 

development over  economic growth. Most of these studies are mainly based on the 

context of financial/banking crises.  

Due to the lack of statistics on the Shadow Banking activity and the ambiguity on the 

definition of Shadow Banking (FSB, Global Financial Stability Report, 2014), there have 

not been many researches that provide empirical evidence on its impacts at a global level. 

Quantitative research applied to Shadow Banking, in particular in the Euro area, is still at 

an initial stage. This lack of empirical models on the influence exerted by Shadow 

Banking is also due to the relative short time series of the components of Shadow Banking 

system, and the heterogeneous nature of entities, activities and instruments that compose 

Shadow Banking. Most studies address only the conceptual perspective of the various 

aspects of Shadow Banking activity and its prospects (Barbu, Boitan, & Cioaca, 2016). 

2.3.1. The drivers of Shadow Banking 

The main existing empirical studies on non-bank finance have focused on the drivers 

behind the rise of Shadow Banking over the years (Duca, 2016). The International 

Monetary Fund report on the Global Financial Stability (FSB, Global Financial Stability 

Report, 2014) tries to overcome the shortcomings of the existing data by using the flow 
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of funds measure as a proxy for the Shadow Banking system. The econometric analysis 

identifies different factors that affect the rise of Shadow Banking: bank regulation, 

liquidity conditions, financial development, GDP growth and the banking sector size. 

Regarding the impact of regulation in specific, D. Enste (2010) shows that regulations are 

the main causes for the size of shadow economy based on an analysis covering 25 OECD 

countries. 

F. Malatesta, S. Masciantonio & A. Zaghini (2016) conduct an analysis of the main 

determinants of the loans from shadow banks in the Euro Area. By applying the model 

on both funding sources from SB and from banks, the study concludes that shadow banks 

have been influenced to a larger extent by demand-side factors as the macroeconomic 

conditions of the area. Similarly, T. Barbu, I. Boitan and S. Cioaca (2016) find that 

Shadow Banking is negatively influenced by short term interest rates and by the ratio of 

investment funds’ assets in GDP, and positively determined by stock index dynamics and 

long term interest rates.  

A debated research question has been whether monetary policy was an important driver 

of financial intermediaries’ balance sheets dynamics in the years before the financial 

crisis. Nelson, Pinter & Theodoridis (2015), investigate the common assumption that 

monetary policy should have been tighter to usefully “get in all the cracks” of the financial 

sector in a uniform way. Their empirical results using a vector autoregressive model with 

monetary policy shocks, commercial banks and shadow banks variations on assets growth 

in the US, shows that the effects are different. In general, less than 10% of the variation 

in the quarterly asset growth of commercial and shadow banks over the period 1966-2007 

was accounted for by monetary shocks. In the period since 2001, unexpectedly loose 

monetary policy contributed little to the balance sheet expansion of US financial 

intermediaries.  

On the other side, Chen, Ren, & Zha (2018) empirically argued that contractionary 

monetary policy during 2009-2015 in China caused Shadow Banking products to rise 

rapidly. Using a dynamic panel vector autoregressive (VAR) model, the analysis provides 

evidence of the impact of monetary policy, which gives non-state banks a strong incentive 

to take advantage of the lax regulatory environment by increasing Shadow Banking 

activities and by bringing Shadow Banking products into a special investment category 
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on the asset side of their balance sheets. The estimation indicates that in response to a 

one-standard-deviation fall of exogenous money supply growth, bank loans fall 

persistently. The estimated dynamics are statistically significant and the estimated 

response of Shadow Banking activities is positive over time. As a result of the Shadow 

Banking rise, the effectiveness of monetary policy on the total credit level in the banking 

system was hampered. 

Other studies consider also some non-economic-related factors that drive Shadow 

Banking. An interesting analysis by Adriana Davidescu (2015) shows the existence of 

unidirectional causality between employment rate of older workers (proxy for active 

ageing) and shadow economy. This result suggests that the unofficial sector represents a 

social buffer for older workers who have lower labor market opportunities. G. Buchak, 

G. Matvos, T. Piskorski, and A. Seru (2017)  examine the role of technology in the 

conforming mortgage market in the US, in the period between 2007 and 2015. In 

particular, the analysis recognizes three types of lenders competing for mortgage 

borrowers: banks, non-fintech shadow banks and fintech shadow banks. The study 

proposes a calibrated model that decompose the contribution of different factors to the 

growth of shadow bank. Interestingly, technology alone is responsible for approximately 

78% of gains of fintech firms, and 35% of shadow bank growth overall. 

2.3.2. The impacts of Shadow Banking 

In recent years, a number of empirical studies emerged, exploring the economic impacts 

of Shadow Banking by focusing on its different components and/or on different 

countries/regions. The focus on the effects of Shadow Banking on the financial market 

and contagious problems to the whole system is widespread across the literature (Xuan 

& Quoc, 2016).  

Pozsar et al (2010); Adrian and Ashcraft (2012) and Adrian, Ashcraft, Cetorelli (2013) 

review the rapidly growing literature on Shadow Banking and provide a conceptual 

framework for its effects. They argue that interconnections of shadow banks with other 

financial institutions create sources of systemic risk for the broader financial system, and 

that it negatively impacts financial system stability due to its regulatory arbitrage, 

neglected risks, funding fragilities as well as high leverage and agency problem. Y. 

Maeno, K. Nishiguchi, S. Morinaga & H. Matsushima (2014) develop a systemic risk 
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model to investigate the impact of shadow banks on the severity of financial contagion 

and concluded that financial contagion from shadow banks causes the bankruptcies of 

regulated banks when the market share of Shadow Banking is at 10% to 50%. 

The current literature presents considerable studies on Shadow Banking economic costs 

and benefits in China and other Asian countries. The “non-bank financial intermediaries” 

(NBFIs) and “Other Financial Institutions” (FSB, Global Financial Stability Report, 

2014) in Asia provide alternative sources of financing to the underserved market 

segments in the economy. According to the Global Shadow Banking Monitoring Report 

(FSB, March 2018), Chinese shadow Banking, proxied by the assets of the other financial 

institutions, has reached 9.5 USD trillion, which accounts for 85% of GDP. The products 

involved are much simpler: for example, the main Shadow Banking products in China are 

trust products, wealth management products and entrusted loans (Chao, Shan, & Zhang, 

2017). 

For instance, using China’s data, C-C Chao, M. Shan, and J. Zhang (2017) examine the 

impacts of Shadow Banking on real output in the long and in the short run. The empirical 

results indicate that in the long run the expansion of Shadow Banking can result in the 

widening of the wage gap between skilled and unskilled labor, and thus reduce the real 

output of the economy, while in the short run the development of the Shadow Banking 

sector can increase an economy’s social welfare. The empirical results conclude that 

Shadow Banking in dual economies and developing countries positively impact economic 

growth and economic output. C-C Chao, M. Shan, and J. Zhang (2017) find that a 1% 

increase in Shadow Banking raises economic growth by 0.48% in the short run, using a 

Fixed Effect regression with Shadow Banking, financial intermediary indicators and other 

control variables. Similarly, other studies such as Zhang and Peng (2014), Jerome (2015) 

and Li and Li (2015), empirically show a positive relationship between non-bank 

financial intermediaries in developing countries and real economy, using panel VAR 

models and impulse response function analysis on China’s datasets.   

Using Johansen test (co-integration) and vector error correction models, R. Rateiwa & M. 

Aziakpono (2017) empirically test the existence of a long-run equilibrium relationship 

between economic growth and the development of non-bank financial institutions, and 

the causality thereof, in Africa’s three largest economies, namely Egypt, Nigeria and 
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South Africa, over the period 1971–2013. The results show that the relationship between 

NBFIs development and economic growth in Egypt is positive and significant, and 

predominantly bidirectional. In South Africa, the causality is positive and significant and 

predominantly runs from NBFI development to economic growth, implying a supply-

leading phenomenon. In Nigeria, the results are weak and mixed. Overall the authors 

argue that the empirical evidence suggests a stronger impact of NBFIs development on 

economic growth in countries with a more developed financial system. 

Other two studies address the relationship between Shadow Banking activities and 

economic growth in Nigeria, Ndugbu et al. (2015); Osuala & Odunze (2014), covering 

the period 1992-2012 and using an ordinary least squares method and an autoregressive 

distributive lag (ARDL) model, respectively. Both studies conclude that there exists a 

positive relationship between assets of insurance companies and economic growth.  

On the other hand, the rise of Shadow Banking in China seems to have two-sided impacts 

on the economy, which includes risk factors that must be considered. Based on vector 

auto-regression model (sVAR), Zheng & Hui (2014) conduct an empirical analysis on the 

influence of Shadow Banking on monetary policy by using monthly data between 2003 

and 2013. The analysis shows that the development of the Shadow Banking system affects 

the monetary policy transmission mechanism such as the conduction effect of credit and 

interest rate, which makes it more difficult for the central bank to make monetary policy 

than before. In the U.S., José Luiz Rossi Júnior (2013) applies a macroeconomic model 

both in-sample and out-of-sample, and finds that changes in funding liquidity of U.S. 

financial intermediaries impact exchange rates around the globe. In particular, the long-

term interest rate and risk-taking indicators have robust in sample and out-of-sample 

predictive power with respect to exchange rates. 

Liang & Reichert (2012) argue that if Non-Bank Financial Institutions are not properly 

regulated, they allow excessive risk appetite, which may have disastrous consequences 

for both the financial sector and the real economy. Their empirical analysis finds that 

NBFIs growth has a statistically significant negative impact on economic growth, when 

using financial data from the recent financial crisis period on a cross-country dataset for 

both emerging and advanced countries. 
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Zou, Pang, & Zhu (2013)’s empirical analysis with co-integration test and error correction 

model demonstrates that overgrowth of Shadow Banking will definitely increase financial 

fragility. Shadow Banking plays a positive role on the premise of ideal system conditions 

including comprehensive laws and regulations such as instructive reform mechanism, 

industry self-discipline regulation, market supervision mechanism and information 

revelation system, etc. 

Building on the impact of monetary policy on the rise of Shadow Banking in China, Chen, 

Ren, & Zha (2018) further analyze the consequences of this Shadow Banking activity. 

Through a quarterly dynamic panel model with Chinese banks and financial 

intermediaries’ data, the study identifies that the rise of Shadow Banking products makes 

monetary policy ineffective on the total credit because the Shadow Banking loans rise 

offsets the decline of bank loans. 

The same reflection is supported by Z. Pozsar (2014), who studies the global funding 

flows and argues that the monetary aggregates and the financial accounts of the United 

States do not adequately reflect the institutional realities of the modern financial 

ecosystem, and should be updated to allow policymakers to better analyze and monitor 

the Shadow Banking system and its potential contributions to financial instability.  

Few studies focus on the effect of Shadow Banking activities on the Shadow Banking 

institutions itself. Xuan & Quoc (2016) focus on Vietnamese securities firms engaging in 

Shadow Banking activities. Through a pooled regression and a panel regression, the 

analysis shows that the size of Shadow Banking activities of the securities firms is 

negatively related to their overall financial conditions. Credit services have a negative 

impact on asset quality, capital adequacy and liquidity. The effect of Shadow Banking 

activities on the profitability of securities companies is positive, but this effect is not 

significant when other control variables, such as age and number of services, are included.  

J. Tang & Y. Wang (2016) study the effect of the share of net fees and commissions 

income to total revenue on the return and risk-adjusted return of Chinese commercial 

banks. The empirical analysis considers annual fiscal data from 43 Chinese commercial 

banks and applies a multivariate regression analysis. The dependent variables chosen are 

the Return on Assets and the Sharpe Ratio. The results show that Shadow Banking 

activities in commercial banks are associated with higher returns and risk. The Shadow 
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Banking independent variable has indeed a positive and significant impact both on ROA 

and on the Sharpe ratio for the selected sample of commercial banks.  

2.4. Theoretical background and hypotheses 

Considering the research questions and the scope of this study, we draw our hypotheses 

from both the macroeconomics theory and the financial literature. There is indeed a 

general acceptance of the fact that there exists a significant direct relationship between 

financial markets and macroeconomic variables. Economists are now trying hard to 

incorporate financial factors into standard macroeconomic models (Borio, 2014).  

Based on the findings of previous studies and empirical researches on the impacts of 

Shadow Banking, we suggest possible outcomes for our empirical analysis, summarized 

by six hypotheses, as presented below. 

2.4.1. Role of financial sector in economic growth 

At the beginning of the XX century, Schumpeter argued that the services provided by 

financial intermediaries, mobilizing savings, evaluating projects, managing risk, 

monitoring managers, and facilitating financial transactions, are essential for 

technological innovation and economic development (Schumpeter, 1911).  

Later on, M. O. Odedokum (1996) developed a neoclassical growth model based on a 

framework that recognizes the existence of external effects of financial intermediaries on 

the real sectors and the effects of the financial sector effects on the efficiency of factors 

of production employed in these real sectors. The study empirically tests the model on a 

sample of 71 developing countries and the main results show that financial intermediation 

promotes economic growth in most of the countries (about 85% of the 71 countries). In 

practical terms, financial intermediation has an equal impact of export growth and capital 

formation-GDP ratio and a superior impact to labor force growth, in promoting economic 

growth. Finally, the growth-promoting effects of financial intermediation are more 

predominant in the low-income than in the high-income developing countries. 

The Neoclassical economic growth theory is based on the assumption of constant returns 

to scale in production technologies. On the other hand, the endogenous economic growth 

model allows that technological changes over time have not been equally transmitted in 

developing countries (Gulzar, 2018). Besides integrating macroeconomic growth models 
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with technology growth and knowledge factors, the models emphasize the role of the 

financial sector. 

For instance, the basic endogenous growth model, the “AK” model, considers aggregate 

output as a linear function of aggregate capital stock. This reduced form can be expanded 

into savings and investment, including the role of financial intermediaries. The model so 

expressed reveals that financial intermediation can affect economic growth by acting on 

the saving rate, on the fraction of saving channeled to investment, or on the social 

marginal productivity of investment (Pagano, 1993). 

The relevant literature, the empirical evidence and the main macroeconomic theories, 

provide the basis for the following sub-hypotheses: 

→Hypothesis 1. Shadow Banking, defined by Other Financial Intermediaries 

(OFIs) has a significant impact on GDP, our proxy for economic growth, and this 

relationship might be stronger in developing countries; 

→Hypothesis 2. The overall impact is positive, but the existence of the financial 

crisis has a negative impact on the relationship. 

According to both the neoclassical economic growth model and the endogenous growth 

model, the financial sector enters the equation of economic growth.  

To narrow down the impact of financial intermediaries, Hypothesis 1 builds on the 

findings of several studies analyzing the relationship between Shadow Banking and 

economic growth as outlined in Section 2.2. These studies emphasize the role of Shadow 

Banking and financial intermediaries in the determination of economic output. Several 

empirical researches found stronger significant results in developing countries, such as 

China, Nigeria, South Africa and others (Section 2.3.2).  

The sign of the expected impact of Shadow Banking on GDP has been a discussed topic 

in the main literature. Moreira and Savov (2014) explain the trade-off between economic 

growth and increase systematic risk as a consequence of the rise of Shadow Banking 

activities. While many scholars argue that these activities are harmful for the economic 

output, China and several developing countries represent strong positive examples for 

financial intermediaries as Shadow Banking has a positive and significant impact of 

economic growth in these countries.  
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Thus, our Hypothesis 2 suggests that the positive impact of Shadow Banking on the main 

developing countries might result in an overall positive sign for the variable Shadow 

Banking. This hypothesis is conditional to the effect of financial crisis in the sample. 

2.4.2. Financial sector, inflation and broad money 

According to the most relevant macroeconomic theories on inflation, growth of money 

supply is the broadly identified cause of inflation in developed countries. In developing 

countries, in contrast, inflation is not a purely monetary phenomenon. For instance, 

factors typically related to fiscal imbalances such as higher money growth and exchange 

rate depreciation arising from a balance of payments crisis drive inflation in developing 

countries (Totonchi, 2011). 

Keynesian theory (1936), from John Maynard Keynes (1883-1946), underlines that the 

increase in aggregate demand is the source of the so-called demand-pull inflation. The 

aggregate demand comprises consumption, investment and government expenditure. 

According to demand-pull inflation theory of Keynes, a policy that causes a decrease in 

each component of total demand is effective in reducing the reduction of pressure of 

demand and inflation. One of the reductions in government expenditure is tax increase 

and controlling the volume of money, alone or together, can be effective in reducing 

effective demand and inflation control. 

The following are two distinct relationships between the inflation rate and economic 

growth.  

The first is the short-run Phillips curve relationship, named after William Phillips (1958) 

who argued that there is a stable negative relation between the level of unemployment 

and the rate of change of wage. The connection with inflation was subsequently 

introduced by Milton Friedman (1977) and Edmund Phelps (1967). In the short-run, a 

higher level of inflation is positively related to a higher output growth and the intuitive 

reason is that in the short-run economic expansions will often create demand pressures 

that lead to inflation (Totonchi, 2011).  

The second relationship suggests that inflation has a negative impact on growth in the 

long run that is due to high inflation episodes; the threshold for an inflation effect on 

growth may be as high as 40 percent per year (Rousseau & Wachtel, 2000). The negative 
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impact of inflation on growth in the long run can be due to direct effects and to indirect 

effects through the financial sector.  

Relevant literature focusing on the relationship between inflation and financial 

development agrees on the unidirectional negative causality between inflation and both 

banking sector development and equity market activity (H.Boyd, Levine, & D.Smith, 

2001).  

But according to Monetarist theory, inflation is essentially a monetary phenomenon in 

the sense that a continuous rise in the general price level is due to the rate of expansion 

in money supply far in excess of the money actually demanded by economic units (Obi 

& Uzodigwe, 2015). There is a well-established long-run empirical relationship between 

broad money growth and inflation across a variety of countries and monetary regimes. At 

the same time, J. Cohen (1954) proves the contribution to money supply by financial 

intermediaries such as life insurance companies, savings and loan associations, and 

mutual savings banks. Moreover, S. Berry, R. Harrison, R. Thomas & I. de Weymarn 

(2007) argue that innovations in the financial sector are another key source of changes in 

money growth. 

→Hypothesis 3. As Shadow Banking, measured by OFIs, increases overall 

liquidity, it also has a positive effect on broad money. 

→Hypothesis 4. Overall, the relationship between inflation and OFIs is 

unidirectional from the first to the latter, and thus the impact of Shadow Banking 

on inflation is insignificant. However, assuming that Shadow Banking increases 

broad money and reduces monetary policy effectiveness, then inflation might be 

positively affected. 

2.4.3. Financial sector and unemployment 

Classical labor theory is not well suited to consider unemployment, as according to this 

framework the amount of labor that workers supply is exactly equal to the amount of 

labor demanded by firms at the equilibrium wage (Fitzgerald, 1998). 

As previously mentioned, the most relevant theory on the relationships of unemployment 

is represented by the Phillips curve, where the lower the rate of unemployment, the higher 

the rate of inflation. 
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Recent literature has introduced financial development among labor and product market 

as drivers of unemployment. Donatella Gatti & Anne-Gael Vaubourg (2009) find that 

increasing intermediated credit worsens unemployment when the labor market is weakly 

regulated and coordinated, whereas it reduces unemployment otherwise. These results 

suggest that the respective virtues of bank-based and market-based finance are crucially 

tied to the nature and strength of labor regulation. This theory is empirically supported by 

Ekkehard Ernst (2019) who explores the impact of financial market regulation on jobs 

and finds that increased financial market development as measured by a higher credit-to-

GDP ratio lowers unemployment by lowering unemployment inflows and increasing 

unemployment outflows. 

Based on these empirical studies, our research tests the following hypothesis on 

unemployment: 

→Hypothesis 5. Shadow Banking, measured by Other Financial Intermediaries 

(OFIs), as it contributes to financial market development has also a negative 

effect to the level of unemployment. 

2.4.4. Financial sector and real interest rate  

The relationship between interest rates and inflation was first put forward by Fisher 

(1930). His theory, named the Fisher Effect, postulates that the nominal interest rate in 

any period is equal to the sum of the real interest rate and the expected rate of inflation. 

Fisher hypothesized that movements in short-term interest rates primarily reflect 

fluctuations in expected inflation, so that they have predictive ability for future inflation 

(Mishkin, 1992). In this equation, under the assumption of a world of perfect foresight, 

the real interest rate is unrelated to the expected rate of inflation, and only determined by 

real factors in the economy.  

Several arguments have been put forward in an attempt to explain the failure of the Fisher 

effect, in respect of the theories of rational expectations and efficient markets, but a 

number of empirical studies have suggested a high degree of consistency with significant 

evidence for the Fisher Effect. On the other hand, when interest rates and inflation do not 

exhibit trends, there is no strong correlation between these variables. Thus, the presence 
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of a long-run but not a short-run Fisher effect predicts that the latter will not be detectable 

during periods when interest rates and inflation do not have trends (Mishkin, 1992). 

According to an OECD broad empirical analysis, business capital, portfolio risk, inflation 

uncertainty and indicators of future saving and investment balances are the determinants 

of low-frequency component of real rates. Influences on the high-frequency component 

include monetary policy actions and shocks to inflation (Orr, Edey, & Kennedy, 1995). 

Building on the Keynesian theory, M. Feldstein & O. Eckstein (1970) assess the 

fundamental determinants of the interest rate. Their study narrows down the factors 

affecting the interest rate to four main determinants: liquidity, inflation, government debt 

and short-run expectations. Together, these represent an integration of Keynesian 

liquidity preference theory and Fisher’s approach to the measurement of the real interest 

rate. Using the model to decompose the interest rate variation in the U.S. Treasury since 

1954 showed that decreasing liquidity was more important than inflation as a cause of the 

rising interest rate until 1965. Since then, inflation has been the dominant force. In 

general, over the whole sample period, the relatively slow growth of the public debt has 

exerted a downward pressure on the interest rate. 

We follow the above findings to formulate our sixth hypothesis: 

→Hypothesis 6. We hypothesize that an increase in overall market liquidity 

caused by an expansion of Shadow Banking activities will reduce the overall level 

of real interest rates.  

When formulating this hypothesis, we decide not to follow the Fisher theory which relates 

to the level of inflation as a main determinant of the real interest rate. Instead, we decide 

to focus on liquidity, which, as it has been proved to be a determinant of the real interest 

rate, and as we have previously discussed, is also directly affected by Shadow Banking 

activities.  
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3. Methodology 
 

3.1. Data 

  
In order to explain the validity of our hypotheses and to test the effects of the Shadow 

Banking phenomenon on the selected macroeconomic factors, we will make use of a 

quantitative approach, with a strong econometric focus.  

To perform our econometric and regression analyses, we will utilize statistical data, 

which, for this study, we decided to retrieve from different databases.  

3.1.1. Main independent variable, OFIs 

Our main independent variable, which will be used to determine its effect on the 

dependent variables, is “Other Financial Institutions” (OFIs). The latter has been chosen 

for this research as a proxy for Shadow Banking activities, following the reasoning of the 

Financial Stability Board (FSB).  

In its 2017 report, the FSB looks at all assets coming from institutions defined as non-

bank, such as those of pension funds, insurance funds and “Other Financial Institutions”. 

Together, these assets amount to $160 trillion worldwide, compared to a total of $340 

trillion of global financial assets (Binham, 2018). The FSB further splits the category of 

other financial institutions into a narrower measure based on economic functions such as 

credit intermediation activities that have been assessed by the FSB as being risky for 

overall financial stability. However, due to data gaps, the dataset only contains 6 years of 

data, from 2010 to 2016, hence we decided to disregard these specific measures and use 

the broader OFIs category. Graph 2 shows the size of the different aggregates chosen by 

the FSB in its definition of Shadow Banking activities, where MUNFI (monitoring 

universe of non-bank financial intermediation) as a broad measure of non-bank financial 

intermediation, comprehends insurance companies, pension funds, OFIs and financial 

auxiliaries.  
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Graph 2. Narrowing down aggregates 

 

 

Source: Jurisdictions’ 2018 submissions (national sector balance sheet and other data); 

 (FSB, Global Monitoring Report on Non-Bank Financial Intermediation, 2019) 

 

The latter contains information from 2002 to 2016 from 29 worldwide countries. These 

are retrieved from national sector balance sheets from 2017 time series data included in 

jurisdictions’ 2017 submissions. Moreover, all data from the FSB dataset, including OFIs, 

are in USD trillions.  

For this dataset, the measure of OFIs is an aggregate of information from the following 

subsectors: money market funds, hedge funds, other investment funds, real estate 

investment trusts and funds, trust companies, finance companies, broker-dealers, 

structured finance vehicles, central counterparties, captive financial institutions and 

money lenders, and others (both identified and unidentified).  

The largest sub-sectors of OFIs are investment funds and money markets funds (MMFs) 

which provide credit to banks. In particular, the use of MMFs has drawn a lot of attention 

during the financial crisis. As stated by Alnahedh and Bhagat (2017), in 2008 the MMFs 

industry was questioned for its risk-taking approach, with low disclosure and high chance 

of investor runs to the funds. After being regulated in 2014, the study finds that the MMFs 

has responded to the regulation by increasing risk and their level of holding of opaque 

securities, becoming a large conduit of Shadow Banking.   
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3.1.2. Dependent variables 

Our dependent variables, which are those that might have been affected by our main 

independent variable, OFIs, have been selected by following the reasoning of the 

reviewed existing literature and the available economic research. The chosen variables 

have all been retrieved from the World Bank database and are all following the same 

country and year selection of the main dependent variable, OFIs.   

▪ The variable proxying for economic growth is GDP. This is measured in USD 

billions and covers values from 2002 to 2016 for the selected countries.  

▪ CPI, defined as Consumer Price Index, is our proxy for country’s inflation. The 

World Bank dataset has recaptured this variable from the International Monetary 

Fund, data files and from the International Financial Statistics. This variable has 

been indexed to the value of 100 in 2010, meaning that all the countries selected 

will have values fluctuating around the 2010 benchmark having value 100.  

▪ Broad Money is the selected surrogate for a country’s liquidity. A country’s 

money supply can be measured by different variables, including M0, M1, M2, M3 

and M4 and the selection of these depends on a country’s decision. Usually, M0 

and M1 are called “narrow money” and include coins and notes in circulation or 

other equivalents that are easily converted in cash. M2, M3, M4 include short- 

and long-term deposits together with long-term money market funds and can be 

equally used to define “broad money”. As the exact selection of one of them to 

define broad money can vary, the World Bank database decided to select M3.  

According to the OECD, M3 includes currency, deposits with an up to 2 years 

maturity, redeemable deposits at notice of up to three months, repurchase 

agreements, money market fund shares/units and debt securities with a maturity 

of up to two years (OECD, s.d.).  

Our variable is measured as a percentage of GDP, where the latter has been 

retrieved from World Bank and OECD estimates. 

▪ Real Interest Rate is in percentage units and while it has been extrapolated by 

the World Bank database, it contains information from the International Monetary 

Fund, the International Financial Statistics and World Bank data on GDP deflator.  
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▪ Finally, the variable Unemployment is measured as a percentage of total labor 

force and follows the modeled estimate of the International Labor Organization 

(ILO). All the data regarding this variable have been retrieved by World Bank in 

September 2018.   

3.1.3. Control variables 

In order to support our econometric regressions, we decided to include most of the 

additional variables present in the FSB dataset. These include all the individual 

components of the variable Financial Corporations which are described below: 

▪ Central Banks, Banks, Insurance Corporations, Pension Funds and Public 

Financial Institutions cover all the financial assets held by each selected 

country’s financial institution in the given year. All the values are in USD and the 

unit considered is trillions.   

▪ The variable Financial Auxiliaries includes all those financial corporations that 

perform activities linked to transactions in financial assets and liabilities or give 

the regulatory background for these transactions. For these institutions to be 

auxiliaries, however, they do not have to take ownership of the above-mentioned 

assets and liabilities that are being transacted, meaning that, while acting as mere 

intermediaries, they are not affected by the inherent risk of these assets and 

liabilities. In our dataset, this variable is stated in USD and in trillions.  

▪ Finally, the FSB dataset included the exchange rates used to convert the financial 

asset values in USD. We decided to include the variable Exchange rate as an 

additional variable controlling for exchange rate effects that might be present 

when dealing with different countries’ variables. These data are retrieved from the 

FSB dataset, and in particular from the Bank of International Settlements. The 

unit chosen in local currency units per US$.   

3.1.4. Sample selection  

In order to expand our analysis and capture any differences in effects and trends, we have 

decided to divide our overall sample into different sub-samples. Often, in applied 

economic work, sub samples are selected by grouping observations with similar 

characteristics and background or that might be affected in a similar way by the 
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independent variables. The idea behind our sub sample and country selection follows 

mainly economic literature and reasoning. Moreover, we decided to look at specific 

countries in our time series econometric approach, in order to observe the long and short 

run effects of Shadow Banking on macroeconomic variables on a narrower scale.  

3.1.5. Pre- and post- crisis sub-sample 

Our overall sample contains ongoing data from 2002 to 2016, meaning that the overall 

effect contains the year of the global financial crisis (2007-2008). Considering that the 

impact of these years on the influence that Shadow Banking activities have had on 

macroeconomic variables has a potential bias power on our overall results, we decided to 

spit the panel data sample into two groups. In particular, the first group looks at the effect 

of other financial institutions on selected variables of real economy for years 2002 to 

2007, while the second group examines the effect for years 2008 to 2016.  

This will help creating a better understanding of the real effects of Shadow Banking, 

without them being biased by an economically strong event from the global financial 

crisis.  

As discussed in the literature review, Shadow Banking activities were considering as 

highly profitable in the first subgroup (pre-crisis). According to Masters (2011), the 

speedy growth of non-bank credit intermediation in the years between 2002-2007 is seen 

as one of the reasons behind the 2008 crisis, supporting the rise in debt and price inflation, 

peaking in 2007 to $50,000 billion according to the 11 largest economies as defined by 

the FSB. 

After the burst of the financial crisis, the increased scrutiny from regulatory agencies, 

aiming at reaching long term economic stability by reducing the potential threat that these 

institutions might bring, has had ambiguous effects. Regulators, in fact, fear that the tight 

regulation brought after the crisis might move activities away from traditional banking 

activities and towards more opaque intermediaries, such as shadow banks.  

Our aim is to analyze the different effects of these intermediaries on real economy, 

accounting for their large success prior the financial crisis and the influence of regulatory 

agencies in the period following 2008.  
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3.1.6. Developing and developed sub-sample 

The second level of analysis is based on the split between countries according to their 

level of economic size and growth. Our sample selection follows the reasoning of the 

United Nations in their World Economic Situation and Prospects report (2014). In 

particular, they classify all countries into three categories, being developed economies, 

economies in transition and developing economies, reflecting economic country 

conditions. In this analysis, we have decided to focus on only two groups, being 

developed and developing economies.   

Accordingly, our overall sample has been divided as follows: 

•  Developed countries: Australia, Belgium, Canada, France, Germany, Ireland, 

Italy, Japan, Luxembourg, Netherlands, Spain, Switzerland, United Kingdom, 

United States 

• Developing countries: Argentina, Brazil, Cayman Islands, Chile, China, Hong 

Kong, India, Indonesia, Korea, Mexico, Russia, Saudi Arabia, Singapore, South 

Africa, Turkey. 

3.1.7. Countries selection in time series 

While we decided to split our global panel data into subgroups, we also focused on 

specific countries when performing our time series analysis. In particular, we choose 

specific countries for which we had complete data to perform our time series analysis and 

that represented a good mix between developing and developed countries.  

Moreover, to make the discussion more interesting, we decided to focus on those 

countries that have a large level of GDP and economic activity and that showed a larger 

size of Shadow Banking activities while accounting for the completeness of the dataset 

within the developing and developed subsector.  

In the specific, these are the countries that we decided to focus on:  

• Brazil is a developing country whose mean of assets embedded in other financial 

intermediaries is equal to USD 777.6tn. De Carvalho, De Paula and Williams 

(2014) describe the recent changes in the banking sector in Latin America and in 

particular how it has been affected by a large liberalization process involving 

interest rate deregulation, bank privatization and foreign bank penetration. In our 
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study, we look at how the large set of assets belonging to shadow banks has 

affected the overall economy in both the long and short term.  

• China has been selected as the second developing country, with our dataset 

showing a mean of USD 2,296.2tn assets under other financial intermediaries. 

China has been recently under the radar of many financial regulators due to the 

rapid increase in the size of Shadow Banking activities in their economies. 

Therefore, a large set of literature has expanded on this topic. In particular, Li 

(2014) tries to quantify the scope of Shadow Banking activities in China’s 

economy within a regulatory context, based on the concerns raised on credit 

quality and financial stability caused by these activities. His findings, in line with 

this research, show that Shadow Banking credit is extended often to real economic 

activities. Other researchers such as Elliot, Douglas, Kroeber and Qiao (2015), 

Lu, Guo, Kao, Fung (2015) and Li, Hsu, Qin (2014) all expand on the topic by 

discussing the developments and the inherent risks behind the phenomenon.  

• Japan is one of the selected countries for the developed countries subsection, 

counting USD 3,600tn in other financial intermediaries’ assets. Capelle-

Blancard, Couppey-Soubeyran & Soulat (2008) examine how the financial 

structure and the extent of financial intermediation has evolved in the years prior 

to the financial crisis, while Drake, Hall and Simper (2009) create models to 

evaluate the efficiency of the Japanese banking sector. While specific references 

to Shadow Banking are somehow missing, we aim at filling this gap with this 

study.  

• Finally, our other choice for the developed countries subsection is the United 

States. According to our sample, the US show a mean of USD 22,421tn in other 

financial intermediaries’ assets. As discussed in the previous sections, considering 

the role played by Shadow Banking in the financial crisis and considering that the 

latter originated in the US before spreading in other countries, selecting the United 

Stated as one of the countries to focus on in our research seemed a straightforward 

choice.  
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3.1.8. Descriptive statistics 

3.1.8.1. Whole Sample 

In this section, we will analyze the trends and main statistical metrics in the data sample 

used for the research.  

Table 1 shows the main econometric metrics of the whole sample, including the number 

of observations, mean, standard deviation and the unit of measure. The maximum number 

of observations included in the sample, counting for 15 years and 29 countries is 450 

while the minimum is 235 for the variable Financial Auxiliaries. This gap between the 

number of observations is due to lack of financial data availability, both in the FSB report, 

from which most of the data have been retrieved, as well as from the World Bank 

database. The highest level of the mean is USD 4.895tns which depicts the mean of the 

variable “Banks”, which is approximately half the value of that of our main reference 

variable representing Shadow Banking assets, “OFIs”. 

 

Table 1. Descriptive Statistics – Whole sample 
Source: own calculations 
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When looking at the single countries within the overall sample, our dataset allowed us to 

depict the composition of the financial system of the selected countries. We decided to 

refer to the most recent available data, hence in Graph 3, we show the share of each of 

the financial sector variables for the year 2016. Moreover, to account for the size of the 

countries’ economies and, in turn, of their financial systems, we transformed each 

variable into a share of the level of GDP in 2016. We excluded from the graph countries 

that belonged the data sample but that did not have available data for our main variable 

of interest, OFIs or that, as for Cayman Islands, did not have available GDP data for the 

selected year.  

According to what shown by Graph 3, in 2016, the highest share of Shadow Banking 

activities proxied by OFIs, was the one present in Luxembourg, followed by Ireland and 

Canada. It is of particular interest to notice how the share of OFIs in Luxembourg 

(exceeding the upper boundary of the graph), is significantly superior to the one of 

traditional banks. Ireland and Canada are the only two other countries among those 

considered which follow the same path, with a share of OFIs exceeding that of traditional 

banks. The smallest share belongs to Indonesia, Argentina and Saudi Arabia. In the latter 

country, the share of assets belonging to the central bank is significant, almost equal to 

that of traditional banks. Overall, in most of the jurisdictions, the shares significantly 

exceed the level of the respective GDP.  
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Graph 3. Composition of financial system for sample countries 
Source: own calculations 

 
 

Finally, Table 2 looks at the correlation between the selected variables. When focusing 

on OFIs, it reasonably results to be highly correlated with other variables representing 

financial system composition, such as Pension Funds (correlation 0,97), Insurance 

Companies (correlation 0,91), Public Financial Sector (0,91). Interestingly, the 

interaction between OFIs and Banks and Central Banks is less parallel, with a correlation 

of only 0,6 and 0,5 respectively. This could be due to the fact that, when deciding the 

appropriate financial intermediary, the choice between trusting assets in traditional banks 

or in OFIs is almost mutually exclusive, meaning that the growth of one variable does not 

necessarily entails the growth of the other. Nevertheless, considering the interrelatedness 

of these intermediaries and the assets transfer among the two, the correlation has still a 

positive value.  

 It is important to notice how OFIs results highly correlated with GDP, with a correlation 

value of 0,94, showing how the trends between the two variables almost follow the same 
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path. A negative correlation and hence a negative correspondence is present between OFIs 

and Broad Money, Real Interest Rate and Unemployment. 

 
Table 2. Correlation between selected variables 

Source: own calculations 

 

 
 

 

3.1.8.2. Subsamples and countries  

The first subsample we look at in this section is the one that studies the time trend and 

at the differences that might exists in the latter when looking at the time period prior and 

subsequent to the financial crisis.  

We compare Graph 4, retrieved from the FSB report (2019), to Graph 5, result of our own 

calculations. In the left side of graph 4, the level of total global financial assets in USD 

tn is depicted for each of the sectors belonging to the overall financial system. From it, it 

is easy to notice how the trend between banks and other financial intermediaries follows 

the same path, increasing from 2002 to 2017 almost hand in hand. Also, it is interesting 

to notice how the trend in banks has a higher increase followed by a sudden decrease in 

the years of the financial crisis (2008-2009). The same higher increase can be seen for 

other financial intermediaries in 2007, demonstrating the popularity of Shadow Banking 

instruments in this period. On the right side of the graph, the FSB looks at the same trend 

but in share percentage units. The interesting feature of this is how the share of other 

financial intermediaries has slowly overcome the one of banks in recent years, 

demonstrating the increased importance in Shadow Banking credit intermediation 

compared to the traditional banking sector. 

  



40 
 

Graph 4. Trend in FSB’ variables 

 

 

The same trend can be seen when looking at Graph 5, which makes use of our own data 

and calculations. We look at the mean across the selected countries in the OFIs variable 

for each of the years considered. As for the FSB calculations, the trend shows a rapid 

increase in the level of OFIs, and the same sharp rise and fall in the years of the financial 

crisis, 2007-2009.  

Graph 5. Trend in the mean of OFIs 
Source: own calculations 
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Then we look at the developed versus developing subsample by making use of our own 

calculations and selecting as a variable of interest the mean in the value of OFIs for both 

developed and developing countries. 

According to what depicted by Graph 6, developed countries have a significantly higher 

level in the mean of OFIs compared to developing countries. Within the developed group, 

United States is the country that has the highest amount of OFIs assets than the other 

countries, followed by Luxembourg, Canada and Ireland. On the other hand, in the 

developing countries subsample, Cayman Islands represent the country that has the 

highest share of OFIs assets in its financial system, followed by China and Korea.  

 

Graph 6. Trend in the mean of OFIs for developed vs developing subsample 
Source: own calculations 

 

Finally, we want to look at the time trend in the mean of OFIs for the countries selected 

in our time series analysis. 

The United States (Graph 7) show an increasing tendency in the level of OFIs assets up 

until 2007. In 2008, the burst of the financial crisis led this same level to rapidly decrease 

and, in the following years, the trend remained flat, mainly due to a loss in popularity of 

this type of credit intermediation. After 2011, however, when the regulatory agencies 
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agreed on a need for an increased scrutiny on this type of activities, the trend started to 

be positive again, reaching pre-crisis levels in 2016. 

Graph 7. Trend in the mean of OFIs for United States 
Source: own calculations 

 

 

The trend for China (Graph 8) follows a slower increase, with a very low level in Shadow 

Banking assets until 2010 and a rapid increase afterwards, reaching high levels and a 

strong popularity only in recent years. Moreover, this trend seems to have been very 

lightly affected by the financial crisis, considering the already low base of other financial 

intermediaries’ assets within the Chinese financial sector.  

 

Graph 8. Trend in the mean of OFIs for China 
Source: own calculations 

 

 

As for Japan, the trend in Graph 9 shows a rapid popularity in Other Financial 

Intermediaries already from 2003 up until 2007, where the financial crisis seems to have 

hit the level of this credit intermediation’s assets, leading to a rapid decrease until 2009. 
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However, confidence in Shadow Banking activities was soon regained, since from 2010, 

the increase is steep, reaching a higher level than the pre-crisis one. 

 

Graph 9. Trend in the mean of OFIs for Japan 
Source: own calculations 

 

Finally, for Brazil, Graph 10 shows a more variable trend. Shadow Banking credit 

intermediation only started to become popular in 2005, with a rapid increase in the two 

years prior to the start of the global financial crisis. After a decline in 2008, the trend 

keeps being positive but only until 2012, where we show a decline which reaches its peak 

in 2015. According to the International Monetary Fund (2018), this is mainly due to the 

recession experienced by Brazil in recent years, which led to deteriorated terms of trade 

in 2014 and a decline in commodity prices, followed by the loss of its investment grade 

in 2015. In 2016, however, the level of OFIs seems to have returned to its highest.  

Graph 10. Trend in the mean of OFIs for Brazil 
Source: own calculations 
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3.2. Econometric approach  

  
Our empirical analysis will be based on well-known and widely used panel data models 

and time series models, following the previous researches on Shadow Banking 

development. The choice of the models selected is dependent on the main research 

question, and on the dataset utilized.  

As the aim of this study is to estimate the effect of the Shadow Banking development on 

different factors, we focused on the econometric models representing causal relationships.  

Causal models are designed to make inferences about causal relationships from statistical 

data. They provide estimations about the direction of causality, and about the relationship 

between causality and probability.  

Considering the structure of the dataset of this empirical study, and the dynamics among 

the variables, we will apply either a Fixed Effect (FE) model or a Random Effect (RE) 

model on the whole dataset and on the subsamples, following the approach of other 

empirical studies. These models will be performed on STATA. 

We further investigate the dynamics between the Shadow Banking activities proxied by 

the OFIs variable and the macroeconomic variables at the country level. At this stage, the 

data would follow a time series structure (one entity). Therefore, we consider the time 

series econometric literature for the choice of the models and analysis. Following the 

findings of the literature review and the methodology of the relevant empirical studies, 

we apply econometrics models that account for the endogeneity of the variables selected 

and that allow the study of their simultaneous dynamics. At this stage, we will make use 

of R as the main software tool. 

3.2.1. The notion of causality  

H. Wold (1954) summarizes the confusion present in the main social and scientific 

literature regarding the concept of causality. Much of this controversy about causality and 

related concepts has arisen in the philosophical literature, and the discussion has spread 

to other fields, among them, econometrics. In the philosophical discussion of causality, 

one of the suggested solutions to avoid misuses and misunderstandings of the “causal” 

relationship is to remove the word "causality" and replace it with some uncommitted term, 
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for example, "functional relation" or "predictability”. On the other side, mathematical 

studies require statistical causality models.  

However, scientists and philosophers agree on a broad distinction between associational 

models on one hand, and causal model on the other hand. The statements inferred from 

an associational model refer to some properties or specifications of the probability 

distribution (joint or conditional) of the random variables studied, as for example 

correlation, while causal models further aim to uncover causal relations (Moneta & 

Russo, 2014). 

3.2.2 Regression analysis  

Among the econometric models that investigate causal relationships, regression analysis 

is a widely used model to establish statistical dependencies. There are two main uses of 

multiple regression: prediction and causal analysis. In a prediction study, the goal is to 

develop a formula for making forecasts about the dependent variable, based on the 

observed values of the independent variables. The causal analysis assumes that the 

dependent variable is caused by the observable variables. The aim of a causality study is 

to determine whether a particular independent variable indeed affects the dependent 

variable, and, if any, to estimate the magnitude of that effect (Allison, 1998).  

Despite the popularity of this model, the model presents important limitations for causal 

inferences:  

• Omitted variables: the issue of omitted variables occurs due to misspecification 

of a regression model, due to either the fact that the effect of the omitted variable 

on the dependent variable is unknown, or because the data is not available. The 

issue creates biased causal relationship estimations where the omitted variable(s) 

is(are) correlated to both the dependent and to one or more of the independent 

variables. Common omitted variables are non-observable characteristics that have 

an impact on the dependent variable. In treatment effect studies, missing variables 

create self-selection bias when they are correlated with the propensity to 

participate to the treatment (Dubin & Rivers, 1989). 

• Spurious regression: is one of the results of the omitted variables bias. The 

estimated coefficient of an independent variable would be the sum of the causal 
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effect and the spurious effect. Here, the spurious effect is the indirect effect of the 

omitted variable included in the biased effect estimated. As reported by Granger, 

Hyung & Jeon (2001), a pair of independent series, but with strong temporal 

properties, are found to be related according to standard inference in an OLS 

regression.  

The logic reasoning behind the omitted-variable bias in linear regression is representable 

starting from a true model: 

𝑌 = 𝛽0 + 𝑋𝑇𝛽𝑇 + 𝑋𝑢𝛽𝑢 + 휀 , 

where 𝑋𝑇 is the independent, observable variable, while 𝑋𝑢 is unobservable, and thus we 

assume it is not regressed with y. Therefore, the estimated 𝛽𝑇 has bias: 

𝐸(𝛽�̂�) − 𝛽𝑇 = 𝛿𝛽𝑢, 

where 𝛿 is the coefficient of an auxiliary regression of 𝑋𝑢 on 𝑋𝑇, so the bias is 

proportional to the correlation of 𝑋𝑢 and 𝑋𝑇 and to the effect of 𝑋𝑢 (the omitted variable) 

on y (Nichols A. , 2007). 

Briefly, if a relationship is estimated without considering that the true slope, 𝛽, is affected 

by other variables, then the obtained result includes a constant slope, in contrast to the 

true slope which varies with 𝑞. In this case, the regression coefficients are biased, and all 

statistics are inaccurate (𝑋′𝜖 ≠ 0), meaning that the independent variables are correlated 

with the error term. 

This issue is common in economic analysis which applies observational data. For 

instance, according to the scientific research literature, the fundamental tool for a 

causality model would be the controlled experiment. Briefly stated, randomized 

controlled experiments or quasi-experiments analysis are unique in the control that the 

researcher has over the assignment mechanism, and by that control, selection bias in 

comparison between treated and control units can be eliminated (Athey & Imbens, 2017). 

Then, if the experiment reveals that an observed variable varies systematically as the 

controlled variables are allowed to vary, this relationship is a type of causal relation. The 

preference of the experimental method is given by the opportunity of testing through other 

experimenters who can replicate the model. The controlled variables of the experiment 
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are called cause variables while the observed variables are called dependent or effect 

variables (Wold, 1954). Another relevant notion for econometric causality models is the 

concept of ceteris paribus, which means “other (relevant) factors being equal”. Causality 

is indeed measured as the effect of one controlled variable over the outcome variable, 

keeping all the other controlling variables fixed.  

3.2.3. Causality models with observational data 

Economic empirical studies are conducted using observational data, which need to be 

analyzed with statistical methods. According to Di Kamiljon & T. Akramov (2012), apart 

from concerns about endogeneity and measurement errors, the most common source of 

bias and inconsistency is unobserved heterogeneity of omitted variables. The relevant 

literature for instance identifies more than 50 variables correlated with economic growth, 

but many of these are not available across countries. As for cultural factors, the main 

literature suggest that they affect both economic growth and explanatory variables 

simultaneously. Therefore, some models attempt to mitigate the risk of biased estimations 

due to omitted variables. The standard approach to deal with the omitted variables 

problem is to use instrumental variables or proxies. However, to correctly use these 

approaches, the researcher must know how to correctly model the omitted variable’s 

influence on the dependent variable and the relationship between the instruments and the 

omitted variables (Leightner & Inoue, 2012). 

In macroeconomic data, political, environmental and other factors simultaneously affect 

the data and might be difficult to control. Our empirical research aims at understanding 

the impact of the development of Shadow Banking on other key economic variables. As 

the study is based on a cross-countries panel data, unobserved country heterogeneity 

derived from cultural, historical, political and other national macroeconomic factors 

should be taken into account. For instance, while analyzing the impact of the development 

of Shadow Banking on economic growth, we should control for other country-specific 

factors correlated to both the dependent and independent variables. In this case, one of 

the main examples would be national quality of regulatory institutions (Jalilian, 

Kirkpatrick, & Parker, 2007).  
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Austin Nichols (2007) identifies three broad classes of methods designed to allow 

estimation of and inference about causal parameters: panel regression, matching or 

reweighting and instrumental variables.  

The idea of using panel methods to identify a causal impact is to use an individual panel 

i as its own control group, by including information from multiple points in time. The key 

feature of panel data that distinguishes them from a pooled cross section is indeed that 

the same cross-sectional units (individuals, firms, countries, etc.…) are followed over a 

given time period (Wooldridge, 2012). 

Matching or reweighting approaches can give consistent estimates of a huge variety of 

effects for diversified sample groups, but only under the assumptions that the selection 

process depends only on observables and that the model used to match or reweight is 

consistent and complete. The Matching Estimator model stratifies the dataset into clusters 

defined by the set of observable characteristics X and compute the effect estimation 

within each cluster. Differently, Propensity score matching as developed by Rosenbaum 

and Rubin (1983) matches agents (data) based on the conditional probability of getting 

the treatment (in a treatment effect analysis), calculated as a function of observable 

characteristics (Heckman & Navarro-Lozano, 2004).  

An alternative to panel methods and matching estimators is to find another set of variables 

Z correlated with the observable characteristics 𝑋𝑇 but not correlated with the error term 휀. 

This means that Z, in 𝑌 = 𝛽0 + 𝑋𝑇𝛽𝑇 + 𝑋𝑢𝛽𝑢 + 휀, must satisfy 𝐸(𝑍휀) = 0 and 

𝐸(𝑍′𝑋𝑇) ≠ 0 (exclusion restriction assumption). The variables Z are called instrumental 

variables (IV). The IV models are used when the outcome and explanatory variables are 

simultaneously determined (i.e., simultaneous-equation bias).  

One of the issues of the IV methods is to find a suitable Z matrix of exogenous observable 

variables. Moreover, according to the exclusion restriction assumption, Z must be 

independent on outcome Y given observable characteristics X. Translated into our 

research question, in order to perform the IV method, we should integrate the model with 

a set of exogenous variables that are correlated to Shadow Banking development, but not 

to the macroeconomic factors. Regulation would therefore not be a suitable instrumental 

variable, and among the other main determinants of Shadow Banking according to the 
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FSB report (2014), bank regulation, liquidity conditions, financial development, GDP 

growth and the banking sector size, there are no exogenous variables.  

Between the panel data models and the matching models, the first are preferred, as our 

dataset is an unbalanced longitudinal dataset, which could generate a biased and 

incomplete matching process, with a potentially high loss of information. Moreover, the 

assumption that the effect is only affected by observable characteristics does not hold 

with our statement that country-specific characteristics are unobservable. 

Therefore, following other researches like C-C Chao, M. Shan, and J. Zhang (2017) and 

the FSB report (2014), we focus on panel data models. Among other characteristics, the 

main advantages are to estimate a more accurate inference of model parameters, to have 

a greater capacity for capturing the complexity and controlling the impact of omitted 

variables (Hsiao, 2007).  

This thesis aims at further supporting the findings of the panel data models with a deeper 

analysis of causal relationships at a country-specific level, focusing on key markets. By 

splitting the dataset into country-specific subsamples, we obtain time series and, given 

the interest in short- and long-term impact of Shadow Banking, we focus on the time 

series models that explore co-integration, impulse response functions and causality.  

3.2.4. Panel data models   

With a set consisting of a time series for each cross-sectional member in the data set, 

panel regression models are usually deployed. The challenge of panel methodology is to 

control for the impact of unobserved heterogeneity, to obtain valid inference on the 

structural parameters β. Panel datasets themselves have the advantage of augmenting the 

control of the impact of omitted variables. For instance, panel data contain information 

on both the intertemporal dynamics and the individuality of the entities and may allow to 

control the effects of missing or unobserved variables (Hsiao, 2007). 

There are three main methods for estimating unobserved effects panel data models. 

The First Difference Estimator (FD) is a simple panel data model that controls for 

unobservables by first differencing the equation of interest. The rationale behind the 

model is that panel data allows for the unobserved effect to be correlated with the 
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explanatory variables. And because this effect is constant over time, when differencing 

the variables, the unobservables are eliminated.  

More precisely, for one observation i of a two-period panel dataset, the two years are 

written as follows:  

𝑌𝑖1 = 𝛽0 + 𝛽1𝑥𝑖1 + 𝛼𝑖 + 𝜖𝑖1     (𝑡 = 1) 

𝑌𝑖2 = 𝛽0 + 𝛽1𝑥𝑖2 + 𝛼𝑖 + 𝜖𝑖2     (𝑡 = 2), 

where 𝛼𝑖 is the unmeasured unobservable factor correlated with the explanatory variables. 

By deploying the FD model, we subtract the first equation (year 1) from the second 

equation (year 2) and obtain:  

∆𝑦𝑖 = 𝛽1∆𝑥𝑖 + ∆𝜖𝑖, 

where ∆ denotes the change from 𝑡 = 1 to 𝑡 = 2. The unobserved effect 𝛼𝑖 does not 

appear in the differentiated equation. This model has some strict assumptions to be 

satisfied in order to have consistent estimates. From the last equation, it is clear that ∆𝜖𝑖 

must be uncorrelated with ∆𝑥𝑖, which means that the idiosyncratic error at each time t, 

𝜖𝑖𝑡, is uncorrelated with the explanatory variable in both time periods, another version of 

the strict exogeneity assumption. This assumption could be ruled out for example when 

𝑥𝑖𝑡 is the lagged dependent variable, 𝑦𝑖,𝑡−1. Moreover, the model generates biased 

estimation when there is little variance among the key explanatory variables and when 

the variables are subject to measurement errors (Wooldridge, 2012). As the model loses 

one-time dimension for each observation, the FD model takes into account less 

information. 

In panel datasets, the effects of unobserved heterogeneity can either be assumed as 

random variables, referred to as the random effects model, as fixed parameters, referred 

to as the fixed effects model, or as a mixture of both, referred to as the mixed effects 

model. The methods that model these properties are the Fixed Effect model (FE) and the 

Random Effect model (RE).  

The Fixed Effect transformation (FE) is a class of statistical models in which the levels 

(i.e., values) of independent variables are assumed to be fixed, and only the dependent 

variable changes in response to the levels of independent variables. Therefore, a common 
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assumption of the FE models is that under conditions of similar investigation methods, 

similar measurements, and similar experimental or observational units, the mean response 

among the levels of independent variables should be comparable (Salkind, 2010). To put 

it differently, once we control for the observable and time invariant characteristics, the 

development of the independent variables is random and we can calculate the effect by 

comparing the average outcomes across individuals (agents, in our case it will be 

countries) as similar as possible in terms of observable characteristics within each 

country, and no other unobservable characteristic is assumed.  

We consider the following model, where for each i:  

𝑌𝑖𝑡 = 𝛽0 + 𝛽1𝑋𝑖𝑡 + 𝛼𝑖 + 𝜖𝑖𝑡     𝑡 = 1,2, … , 𝑇 

The average is taken on the equation for each i: 

𝑦�̅� = 𝛽0 + 𝛽1𝑋�̅� + 𝛼𝑖 + 𝜖�̅�, 

where 𝑦�̅� = 𝑇−1 ∑ 𝑦𝑖𝑡
𝑇
𝑡=1 , and so on. Because 𝛼𝑖 is constant, it appears in both equations. 

The next step is to subtract the average equation from the first equation:  

(𝑌𝑖𝑡 − 𝑦�̅�) = 𝛽1(𝑋𝑖𝑡 − 𝑋�̅�) + (𝜖𝑖𝑡 − 𝜖�̅�), 

where (𝑦𝑖𝑡 − 𝑦�̅�) is the time-demeaned data on y. The coefficients of the resulting model 

are thus called “within estimators”. As 𝛼𝑖 disappeared in the last equation, such model 

assists in controlling for unobserved heterogeneity when this heterogeneity is constant 

over time (Wooldridge, 2012). The fixed effects estimator allows for arbitrary correlation 

between 𝛼𝑖 and the explanatory variables in any time period, just as with first 

differencing. Because of this, any explanatory variable that is constant over time for all i 

gets swept away by the fixed effects transformation.  

For the purpose of this study, we are interested in controlling for country-specific 

unobservable factors, as mentioned previously. For instance, by analyzing the within-

country effect of Shadow Banking on the selected macro-economic factors, we would 

eliminate time invariant unobservable characteristics such as cultural factors, national 

regulatory capital constraints and financial institutions power so to solve the issue of 

endogenous “selection” into Shadow Banking activities.  
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The resulting regression will look similar to the one below: 

𝒀𝒊𝒕 = 𝜷𝟎 + 𝜷𝟏𝑺𝑩𝒊𝒕 + 𝜷𝟐𝑿𝒊𝒕 + 𝜶𝒊 + 𝝀𝒕 + 𝝐𝒊𝒕, 

where 𝛽1 is the estimated effect of Shadow Banking on the outcome of interest, 

controlling for country-specific time invariant characteristics (𝛼𝑖), observable 

characteristics (𝑋𝑖𝑡) and year-specific shocks (𝜆𝑡). Following the empirical studies of 

Khwaja & Mian (2008) and Irani & Meisenzahl (2017), we will indeed apply a two-way 

fixed effect model including both entity and time fixed effects. The model so specified 

allows to control for omitted variables that are constant over time but vary across 

countries (cultural factors), and for missing variables that are constant across countries 

but vary over time such as the international financial stability (Stock & Watson, 2015).  

The model can as well be consistent with unbalanced panel dataset. With cities and states, 

for example, data on key variables are sometimes missing for certain years. Provided that 

the reason we have missing data for some i is not correlated with the idiosyncratic errors, 

𝜖𝑖𝑡, the unbalanced panel causes no problems. In our case, the fact that a variable is 

missing is not correlated with the other explanatory variables or with our dependent 

variables as we only have macroeconomic variables. 

An important assumption of the fixed effect (FE) model is that those time-invariant 

characteristics are unique to the country and should not be correlated with other countries 

individual characteristics. Considering the differences among the countries, this means 

that the entity’s error term ϵit, and the constant 𝛼𝑖 should not be correlated with the other 

error terms and constants of the other entities, meaning that cross-country dependency 

could represent an issue if we are not able to control for it.  

Another limitation of the model is that it generates biased and inconsistent estimators in 

case the error terms are serially correlated. In this case, the fixed effect model is no longer 

appropriate since inferences drawn from this model may not be correct and the Random 

Effect model (RE) would be a more suitable solution. The RE model is indeed based on 

the assumption that the error term is not correlated with the independent variables.  

Moreover, this panel data model allows to include time-invariant characteristics, which 

increases estimate goodness when these characteristics are expected to have an influence 

on the dependent variable.  
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The underlying assumption of the RE model is that the unobserved variable 𝛼𝑖 is 

uncorrelated with the explanatory variables, in the same model as before:  

𝑌𝑖𝑡 = 𝛽0 + 𝛽1𝑋𝑖𝑡 + 𝛼𝑖 + 𝜖𝑖𝑡     𝑡 = 1,2, … , 𝑇 

Therefore, by removing the constant variable, the results would be inefficient. The model 

can again be augmented with Year dummies among the explanatory variables.  

In summary, the main difference between the FE model and the RE model, is that the 

latter allows for uncorrelation between 𝛼𝑖 and the explanatory variables 𝑋𝑖𝑡, avoiding the 

endogeneity issue. Since the constant term is not eliminated, the composite error term 

includes both 𝛼𝑖 and 𝜖𝑖𝑡:  

𝒀𝒊𝒕 = 𝜷𝟎 + 𝜷𝟏𝑿𝒊𝒕 + 𝝀𝒕 + 𝝂𝒊𝒕     𝒕 = 𝟏, 𝟐, … , 𝑻, 

𝑤ℎ𝑒𝑟𝑒 𝜈𝑖𝑡 = 𝛼𝑖 + 𝜖𝑖𝑡. 

Because 𝛼𝑖 is in the composite error term in each period, the 𝜈𝑖𝑡 are serially correlated 

across time. For instance, under the Random Effect assumption:  

𝐶𝑜𝑟𝑟(𝜈𝑖𝑡; 𝜈𝑖𝑠) =
𝜎𝛼

2

(𝜎𝛼
2 + 𝜎𝜖

2)
, 𝑡 ≠ 𝑠 

where 𝜎𝛼
2 = 𝑉𝑎𝑟(𝛼𝑖) and 𝜎𝜖

2 = 𝑉𝑎𝑟(𝜖𝑖𝑡) (Wooldridge, 2012). This formula shows that 

the unexplained variance is partitioned into two: high-level random (𝜎𝛼
2) residual that 

allows for differential intercepts across the entities (differences between entities), and the 

occasion-level residual (𝜎𝜖
2), for differences within countries. Both error terms are 

assumed to be normally distributed, as the RE model assumes that all the entities are 

sampled from a normally distributed population.  

If the assumptions made by RE models are correct, RE would be the preferred choice 

because of its greater flexibility and generalizability, and its ability to model context, 

including variables that are only measured at the higher level, as for example at the 

country level (Bell & Jones, 2015). 

Although assumptions can be made on the nature of the omitted variables, it is not always 

obvious which model will generate the most efficient estimates. Because fixed effects 

allow arbitrary correlation between the omitted variables and the explanatory variables, 
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FE is widely preferred in estimating ceteris paribus effects. On the other hand, if error 

terms are serially correlated, FE results will be biased.  

The issue of the choice between the model can be summarized as follows:  

Hypothesis 
Random Effects model Fixed Effects model 

H0: 𝐶𝑜𝑣(𝛼𝑖;  𝑋𝑖𝑡) = 0 

Exogeneity  

Consistent 

Efficient 

Consistent 

Inefficient 

H0: 𝐶𝑜𝑣(𝛼𝑖;  𝑋𝑖𝑡) ≠ 0 

Endogeneity  
Inconsistent 

Consistent, 

Possibly efficient 

 

The Hausman Test, first presented in Hausman (1978), is a statistical hypothesis test that 

evaluates the consistency of an estimator compared to an alternative estimator. Hausman 

specification test detects violations of the random-effects modeling assumption that the 

explanatory variables are uncorrelated to the unobservable effects.  

Following the table presented above, the underlying idea of the test is that if there is no 

correlation between the omitted variable and the explanatory variable, both the RE 

estimator and the FE estimator are consistent, but only the RE estimator is efficient. If 

there is correlation, then only the Fixed effect model is consistent. This means that, if the 

considered variables are uncorrelated, the difference between the estimators should 

converge to zero, as the estimators are close. 

Specifically, the null hypothesis H0 is that the appropriate model is the Random Effect, 

and thus that 𝐶𝑜𝑣(𝛼𝑖;  𝑋𝑖𝑡) = 0. The test statistic is formulated as: 

𝐻 =
(𝛽𝑅�̂� − 𝛽𝐹�̂�)2

𝑉𝑎𝑟(𝛽𝐹�̂�) − 𝑉𝑎𝑟(𝛽𝑅�̂�)
 

where 𝛽𝑅�̂�  and 𝛽𝐹�̂� are the estimators of the Random Effect model and of the Fixed Effect 

model, respectively (Ejrnæs & Holm, 2004). The rejection of the null hypothesis indicates 

that the random effect estimates of β are not consistent or that the model is wrongly 

specified (misspecification error), and thus FE would be preferred. 

3.2.5. Time Series models   

While the fixed effect models provide an estimation of the effect of Shadow Banking on 

outcomes of interest on a global/regional level, the time series models explore the 

Model 
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relationship between SB and macroeconomic factors for each selected country based on 

the development of the time series.  

The aim of the time series model application is to study any short- and long-term 

relationships using well known time series models, and to compare the results among 

some selected countries to identify commonalities and differences. The time series 

approach in this Master thesis is used both as an integration and as a support to the panel 

data models results. Moreover, the models applied will be informative on the causality 

and of the direction between the Shadow Banking series and the macroeconomic data 

time series. 

Starting with the long-term relationship study, we introduce the concept of co-

integration.  

Specifically, if, given two series 𝑋𝑡 and 𝑌𝑡 integrated of order 1, there exists a 

cointegration coefficient 𝜃, such that 𝑌𝑡 − 𝜃𝑋𝑡 is integrated of order 0 (stationary), the 

two series are said to be cointegrated. The application of the co-integration test is to 

investigate the long-term relationship between two or more time series with stochastic 

trends, under the condition that they are integrated of the same order (Granger C. W., 

1986). 

Stationarity is a fundamental concept in time series modelling theory (Wooldridge, 

2012). Formally, a time series 𝑥𝑡 is weakly stationary if the first two moments are time-

invariant (Tsay, 2013). Macroeconomic data are generally non-stationary, meaning that 

at least a part of their movement each quarter is random. This feature is responsible for 

the considerable uncertainty surrounding the economy’s long-term future (Davidson, 

Meenagh, Minford, & Wickens, 2010). 

The evaluation of stationarity can be done either by data visualization or descriptive 

statistics. While the inference of a meaningful correlation between two non-stationary 

regression is usually avoided, the latter can still be statistically tested through a regression, 

and results into an economically meaningful relation. The intuition behind it is to 

investigate the long-term relationship between two or more time series with stochastic 

trends, under the condition that they are integrated of the same order. 

In the first step, we estimate the following bivariate equation for each pair of indexes:  
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𝑦𝑡 = 𝛽0 + 𝛽1𝑥𝑡 + 𝑒𝑡, 

where 𝑦𝑡 and 𝑥𝑡 are the respective price indexes. The estimated series of residuals 𝑒�̂� from 

the equation above is the series of temporary deviations from the long-term equilibrium, 

implied if the linear combination of the two series is stationary. The residuals are then 

tested for stationarity using the Augmented Dickey-Fuller test: 

∆𝑒�̂� = 𝛼1𝑒𝑡−1̂ + ∑ 𝛼𝑖∆𝑒𝑡−�̂� + 휀𝑡
𝑛
𝑖=2 ; 

where we test for H0: 𝛼1= 0 since we take the first differenced error terms series. If the 

error term is stationary while the regressors are individually trending, there may be some 

transitory correlation between the individual regressors and the error term (Enders, 2015). 

If no cointegration has been found, the Vector Autoregression (VAR) is still a consistent 

and efficient model. These time series models have a long tradition as tools for multiple 

time series analysis. The VAR model became popular for economic analysis when Sims 

(1980) advocated them as alternatives for simultaneous equation models. Sims suggested 

that VARs could be of use for three purposes: forecasting economic time series; designing 

and evaluating economic models and evaluating the consequences of alternative policy 

actions (Christiano, 2012).  

For instance, these models allow the separation of long-run and short-run dynamics, often 

associated to economic relations, where the short-run dynamics describe the adjustment 

to the long-run relation when disturbances occur.  

The reduced form of a bivariate VAR(p) is modelled by two contemporaneous 

equations where both the variables are the dependent variables, once each:  

∆yt = β10 + β11∆yt−1 + ⋯ + β1p∆yt−p + γ11∆xt−1 + ⋯ + γ1p∆xt−p + u1t 

∆xt = β20 + β21∆yt−1 + ⋯ + β2p∆yt−p + γ21∆xt−1 + ⋯ + γ2p∆xt−p + u2t,  

where the regressors in each equation are the p lagged values of the dependent variable, 

as well as the p lagged values of the other endogenous variable considered, and uit is an 

unobservable zero mean white noise process. The main assumption of the VAR model is 

indeed that all the variables are endogenous (Enders, 2015). 

One of the problems of the VAR model is the high number of coefficients to be estimated. 

It is therefore important to find the optimal number of lags for each variable. To estimate 
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the optimal p we used the AIC criteria. There is an issue about whether the variables in a 

VAR need to be stationary. Sims (1980) and Sims, Stock, and Watson (1990) 

recommended against differencing even if the variables contain a unit root. They argued 

that the goal of a VAR analysis is to determine the interrelationships among the variables, 

not to determine the parameter estimates. The main argument against differencing is that 

it “throws away” information concerning the co-movements in the data (such as the 

possibility of co-integrating relationships).  

Considering the purpose of the study, the VAR models well fit with our variables as the 

literature review identified theoretical and empirical evidence regarding the 

interdependence of the variables considered, and thus the endogeneity of these.  

One of the advantages of VAR specifications is that it allows for the computation of 

Impulse Response Functions (IRF), i.e. functions of the response of any endogenous 

variables to one standard deviation (structural) shock in any other endogenous variable in 

the system. The idea of the IRF is to forecast and/or diagnose the empirical model’s 

dynamic behavior.  

In econometrics, the IRF is the transformation of the Vector Autoregression into a Vector 

Moving Average. The moving average representation is an especially useful tool to 

examine the interaction between the two sequences. And the formula so transformed 

allows to estimate the impact multipliers, i.e. the partial derivative of yt with respect to 

the partial change in the forcing process. The impulse response function is consequently 

the time path of the various shocks on the variables contained in the VAR system (Enders, 

2015).  

We aim to apply the Impulse Response Function graphically, to compare the speed of 

transmission of events from one series to another one, where our endogenous variables 

are the OFIs, and the macroeconomic outcomes. 

 
The Granger causality test has been widely used for the investigation of the directed 

interactions. The main definition of the Granger causality tests states that: “a variable X 

is said to Granger cause another variable Y, if Y can be better predicted from the past of 

X and Y together than the past of Y alone, other relevant information being used in the 

prediction”. The linear Granger causality test is implemented by fitting autoregressive 
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models, and tests if the prediction of Y could be improved by incorporating information 

of X. In practice, for each pair of series X and Y, the following equations are estimated: 

∆x = β0 + ∑ β1i∆xt−1
n
i=1 + ∑ β2i∆yt−1

m
i=1 + ε1t, 

∆yt = δ0 + ∑ δ1i∆yt−1
n
i=1 + ∑ β2i∆xt−1

m
i=1 + ε1t, 

and the significance of the coefficients β2i is tested (Enders, 2015).  

 

4. Results  

Following the logic of the methodology described in the previous section, we start by 

analyzing the panel dataset including all the countries and the variables, applying panel 

data methods. Thereafter, we proceed with the country-specific time series analyses.  

4.1.  Panel Data analysis  

Table 3 presents the summary of the regressions performed on the whole sample, which 

included all the control variables, the macroeconomic variables and the OFIs variable for 

each country. The complete regressions results and descriptions are reported in the 

Appendix. 

As the purpose of the study is to investigate the effect of the OFIs variable on the key 

economic factors selected, we performed multiple regressions, one per each 

macroeconomic (outcome) variable. The first column therefore indicates the dependent 

variable considered, while the second column shows the coefficients of the OFIs variable 

in the different equations, which are interpreted as the fixed effect after controlling for 

the other macro and financial variables, the year effects, and the country-specific factors. 

The coefficients of the regressors indicate how much of the outcome variable changes 

when the independent variable (in this case OFIs) increases by one unit. This means that 

once we controlled for the observable economic characteristics of the countries and the 

year effects, the model compared the average outcomes across the countries and years. 

Columns 3 and 4 in Table 3 show the standard errors of the coefficients estimated and the 

two-tail p-values of the coefficients’ significance tests, respectively. Most of the 

coefficients appear to be neglectable, as close to 0. However, the F test for the hypothesis 

that all the coefficients in the model are equal to zero is rejected. By applying a 5% 
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confidence level, only the OFIs coefficient regressed on the GDP variable is significant 

in the whole sample analysis. Moreover, the estimated coefficient of the OFIs variable on 

the GDP data is positive, which means that a positive change in the development of 

Shadow Banking results in a positive change in the economic growth indicator. 

The last column includes the panel data model applied to the regression. The choice of 

the model depends on the results of the Hausman tests performed for each regression. In 

this case, all the regressions satisfied the Fixed Effects assumptions. Besides the Hausman 

tests, the F tests reject the hypothesis that the observed and unobserved fixed 

effects 𝛼𝑖 are jointly equal to zero, i.e. they are equal across all units, in all the regressions. 

Rejecting this hypothesis means that the fixed effects are jointly significant and therefore 

the random effects will be biased if the fixed effects and the regressors are not correlated. 

  

Table 3. Regression analysis – Whole sample  
Source: own calculations 

Outcome  Coef. of OFIS  Std. Error  P>|t|  Model   

     

GDP  .0734401 .0266667 0.007***       FE  

CPI  -.0008634     .0008246  0.297  FE  

Unemployment  -.0001072   .0001843      0.562  FE  

Broad Money  -.0004694  .0007473     0.531     FE  

Real Interest 

Rate   

.0004677     .0005252      0.375 FE  

Notes: Each cell presents estimates from separate regressions of countries outcomes on an indicator for 

Shadow Banking activities (OFIS), year and country-specific fixed effects, and macroeconomic observable 

characteristics. *p < 0.1, **p<0.05, ***p < 0.01, significance levels. 

 

Once the same methodology is replicated on the developed countries sample and on the 

developing countries sample separately, both the signs of the coefficients and the 

significance of the effects change. 

Table 4 summarizes the estimated coefficients for the OFIs variable regressed on the 

outcomes of interest for the developed countries. As in the results for the analysis on the 

whole sample, the effect on the GDP variable is positive and significant. Moreover, the 

effects are generally close to zero. On the other hand, the coefficients are all positive 

(although not all variables are significant), and the OFIs variable has a positive and 

significant effect on unemployment.  
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Moreover, the preferred panel data methods applied for this subsample is the Random 

Effect model. In most of the regressions we failed to reject the Hausman test, meaning 

that the assumption of null correlation between the omitted variables and the regressors 

is consistent. In these cases, we preferred the Random Effect model to increase the 

flexibility of the regression. In support to this, the Wald statistics of the Random Effect 

models reject the assumption of jointly insignificant fixed effects of the RE models, 

indicating that the models are not misspecified.  

 

Table 4. Regression analysis – Developed countries 
Source: own calculations 

Outcome Coef. of 

OFIS 

Std. Error P>|t| Model  

     

GDP .0472703 .0255946 0.065*       RE 

CPI .0002284 .0002107 0.278 RE 

Unemployment .0000935      .000046   0.042**     RE 

Broad Money .0026642 .0019945 0.182 RE 

Real Interest 

Rate  

.0001405   .0002366    0.567  FE 

Notes: Each cell presents estimates from separate regressions of countries observables on an indicator for 

Shadow Banking activities (OFIS), year and country-specific fixed effects, and macroeconomic observable 

characteristics. *p < 0.1, **p<0.05, ***p < 0.01, significance levels. 

 

The results of the regressions on the Developing countries sample are presented in Table 

5.  

As for the developed countries sample, the results for the developing countries differ from 

the estimated coefficients in the whole sample analysis. In this case, the fixed effect for 

the economic growth proxied by the value of GDP is positive, but not significant at the 

5% confidence level (C.L.). The results indicate that the effects on the Consumer Price 

Index (inflation) and on the Broad Money are positive and significant. 

Table 5. Regression analysis – Developing countries 
Source: own calculations 

Outcome Coef. of OFIS Std. Error P>|t| Model  

     

GDP .0796834 .1126277        0.481      FE 

CPI .0100244 .0039099 0.012** FE 

Unemployment .0003843  .0010338              0.711 FE 

Broad Money .0052076 .002137      0.015**    RE 

Real Interest 

Rate  

-.0022397  .0029698      0.453 FE 

Notes: Each cell presents estimates from separate regressions of countries observables on an indicator for 

Shadow Banking activities (OFIS), year and country-specific fixed effects, and macroeconomic observable 

characteristics. *p < 0.1, **p<0.05, ***p < 0.01, significance levels. 
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In most of the regression performed on the developing countries sample, the null 

hypothesis of the Hausman test was rejected, and therefore the fixed effect models were 

preferred. As time-invariant and specific-country characteristics have been swiped out, 

the fixed effects are the average effects across counties. In the Random effect model, a 

correlation equal to zero is assumed between the unobservable characteristics and the 

regressors. Therefore, the interpretation of the results must include the time invariant and 

country specific characteristics. For example, the RE estimated coefficient represents the 

average effect of Shadow Banking (OFIs) over “Broad Money” when OFIs changes 

across time and between countries by one unit. 

We applied the panel data methodology on the pre- and post-crisis subsamples. Therefore, 

the panel datasets analyzed include all the countries in both subsamples, but with a 

reduced time dimension. While we separated the main panel data according to the 

financial crisis starting year, 2007, we further dropped the years 2007 and 2008 from the 

pre- and the post-crisis subsamples, respectively. By dropping these two years, we 

removed the year effects during the period with the heaviest financial crisis impact, which 

generate skewed and biased average fixed effects. This methodology fits with the purpose 

of the analysis on the impact of the development of Shadow Banking, as it allows to 

compare the effects in the period leading to the financial crisis, and in the subsequent 

period, when regulatory measures were taken in response to the crisis.  

The pre-crisis sample is thus including the observations of the period 2002-2006. For this 

subsample, the fixed effect (FE) model applies to most of the regressions, besides the 

regression on the broad money series (Table 6). 

Table 6. Regression analysis – Pre-crisis 
Source: own calculations 

Outcome Coef. of OFIS Std. Error P>|t| Model  

     

GDP .1203051 .0369518 0.004***      FE 

CPI -.0059502    .0023349 0.019** FE 

Unemployment .0015396    .0011565    0.197 FE 

Broad Money .001359 .0021634      0.530  RE 

Real Interest 

Rate  

-.0000302        .0024917        0.990 FE 

Notes: Each cell presents estimates from separate regressions of countries observables on an indicator for 

Shadow Banking activities (OFIS), year and country-specific fixed effects, and macroeconomic observable 

characteristics. *p < 0.1, **p<0.05, ***p < 0.01, significance levels. 
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The results show a positive and significant effect of Shadow Banking development on 

GDP, and a negative and significant effect of Shadow Banking on inflation (CPI). These 

results are interpreted as follows: once the time invariant and country-specific 

characteristics are removed, and the other observable characteristics are controlled, on 

average an increase by one unit in the OFIs increases GDP while decreasing inflation. 

On the other hand, in the post-crisis subsample (2009-2016), the effect of the Shadow 

Banking development on GDP is negative (Table 7), while the effect of the independent 

variable on the CPI outcome is again significant and negative. 

The preferred method applied is the Fixed Effect model, supported by the rejection of the 

Hausman t-tests and by the rejection of the F-test on the insignificance on the effects.  

 

Table 7. Regression analysis – Post-crisis 
Source: own calculations 

Outcome Coef. of 

OFIS 

Std. Error P>|t| Model  

     

GDP -.1052881 .0453061 0.024* FE 

CPI -.0032447 .0013221      0.017* FE 

Unemployment -.0001385    .0002317       0.552 FE 

Broad Money .000162         .0011262   0.886   FE 

Real Interest 

Rate  

.0019079               .0015382   0.215 RE 

Notes: Each cell presents estimates from separate regressions of countries observables on an indicator for 

Shadow Banking activities (OFIS), year and country-specific fixed effects, and macroeconomic observable 

characteristics. *p < 0.1, **p<0.05, ***p < 0.01, significance levels. 

 

 

4.2. Time Series Analysis 

We proceed with our analysis by focusing on specific countries. The purpose is to 

investigate any short- and long-term relationships among Shadow Banking and the 

selected macro-economic factors. By comparing the results of the time series models 

applied to different countries, we can expand and support the results obtained from the 

panel data models. 

The time series model chosen is the VAR model, which allows to model simultaneously 

endogenous variables, differently from an ADL model.  This means that while describing 

for example GDP as a function of the OFIs variable, we acknowledge the fact that OFIs 
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can be explained simultaneously by GDP itself. While the VAR model explains any short-

term relationship between the variables, we are interested in investigating the long-term 

relationship. The method chosen for this purpose is the co-integration test.  

We will therefore proceed by summarizing the statistics of the variables for each country 

testing for stationarity, and finally investigating the short- and long-term relationships as 

well as the causality relationships. After estimating country-specific VAR systems, we 

can recover the impulse response functions. 

4.2.1. Summary Statistics of time series  

As mentioned in the Data section, the selected countries for an in-depth analysis are the 

US, China, Japan and Brazil.  

The choice was mainly driven by data availability, and the presence of Shadow Banking 

activities in the countries. A mix of developing and developed countries further allows to 

investigate on the differences between these two groups, if any. For instance, the US and 

Japan are referred as developed countries according to the World Economic Situation and 

Prospects report (2014), while Brazil and China are accounted as developing countries.  

In terms of economic size and performance, Table 8 shows that US and China have larger 

GDP and OFIs numbers then Japan and Brazil. Nevertheless, the US outperforms China 

in both the measures with an average of over 22 $USD tn in OFIs and 14.9 $USD bn in 

GDP.  

According to the Consumer Price Index, as indexed in 2010, Japan has shown a high 

inflation in the years considered with an average of 101, while the US reported the lowest 

CPI average among the selected countries. On the other side, country liquidity as 

measured by a percentage of M3 (Broad Money) over GDP is higher in the developing 

countries. China and Brazil report a broad money percentage of 16.6% and 15.1% 

respectively, compared to 5.5% and 1.7% of the US and Japan, respectively.  

As for the Real interest rate, the outlier of the group is Brazil, with an inflation adjusted 

rate equal to 35.6% on average. This result is consistent with the fact that Brazil Real 

Interest Rate is well above the average of emerging market inflation targeting regimes, 

due to previous history of high inflation and inflation volatility (Segura-Ubiergo, 2012). 
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The rate of unemployment follows this order: Brazil, US, Japan and China, from the 

highest average to the lowest. 

Table 8. Summary Statistics – Selected countries 
Source: own calculations 

 

4.2.2. Stationarity and Co-integration 

Critical for the co-integration model, the tests for stationarity are summarized in Table 9. 

We test for the presence of unit roots by running the Augmented Dicker-Fuller test. The 

ADF verifies the existence of a unit root in an AR(p) process, instead of in an AR(1) 

process as the Dicker-Fuller test, which assumes no correlation in the error term (q=0, 

MA process). We choose to set the optimal lag according to the lowest AIC. Under the 

null hypothesis, the estimated coefficients of the lags don’t follow the t distribution, but 

the tau 𝜏 statistics. In Table 9 we report the test statistics for each series at the original 

level, and subsequently for the differentiated series. 

 OFIs  

(USD tns) 

GDP  

(USD bns) 

CPI 

(2010 

index) 

Broad 

Money 

(% GDP) 

Real i.r. 

(%) 

Unemployem

nt 

(%TLF) 

US       

N 15 15 15 15 15 15 

Mean 22420.931  14855.30 98.021 5.501 2.472         6.467 

SE.mean 1024.687  594.959 2.391 0.832 0.308         0.448 

Std.dev 3968.596  2304.265 9.261 3.224 1.192         1.735 

China       

N 15 15 15 15 15 15 

Mean 2296.292              5864.240    98.631       16.600               1.960         4.117 

SE.mean 797.951  934.176 3.246 1.161 0.673         0.027 

Std.dev 3090.451  3618.049 12.572 4.497 2.606         0.103 

Japan      

 

 

N 15 15 15 15 15 15 

Mean 3600.236                4990.495   101.084        1.698               2.192 4.328 

SE.mean 171.492                 160.153     0.333        0.351               0.362 0.180 

Std.dev 664.187                 620.269     1.291        1.359               1.400 0.698 

Brazil       

N 15 15 15 15 15 15 

Mean 777.671    1620.671    99.573       15.111              35.571        10.001 

SE.mean 137.853     191.005     6.702        1.116               2.275         0.596 

Std.dev 533.903     739.761    25.957        4.322               8.810         2.309 
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Table 9. ADF tests – selected countries 
Source: own calculations 

Note: Tau1 refers to the null hypothesis that there is a unit root. 

Notes: *p < 0.1, **p<0.05, ***p < 0.01, significance levels of the tau1 Dickey-Fuller distribution. The 

critical values are set according to the sample size, based on the work by MacKinnon (1993). 

 

As expected, most of the series at their original level show no stationarity, meaning that 

the series are following a trend and do not show converging means. For instance, all 

computed test statistics are above 10% critical value, except for the Real Interest Rate 

series of China. Therefore, we fail to reject the null hypothesis of unit root. If a series has 

no unit roots, it is characterized as stationary, and therefore exhibits mean reversion in 

that it fluctuates around a constant long run mean. Also, the absence of unit roots implies 

that the series has a finite variance which does not depend on time, and that the effects of 

shocks dissipate over time (Libanio, 2015). 

Once we take the first differences, most of the series still show non-stationary path. This 

result indicates that some of the series are not integrated of order 1, that is, 𝑌𝑡  ~ I(1), 

Critical values 

C.I. 1% 5% 10% 

Tau 1  -2.66 -1.95 -1.60 

Unit root test – Original Levels 

 US China Japan Brazil 

OFIS 0.893 1.804 1.091 0.478 

GDP 1.698 -0.5757 0.042 0.099 

CPI 2.179 3.229 0.605 2.731 

Broad Money  -0.672 -0.6908 -1.213 -0.278 

Real I.R. -0.791 -1.758* 1.276 -0.507 

Unemployment -0.741 -0.8363 -1.293 -0.443 

Unit root test – Differentiated Series 

 US China Japan Brazil 

OFIS -1.936* -1.042 -2.325** -1.959* 

GDP -1.231 -0.903 -1.034 -1.171 

CPI -0.949 -1.189 -1.969* 0.074 

Broad Money  -2.044** -3.723*** -1.569 -0.736 

Real I.R. -1.549 -3.568*** -1.268 -3.255*** 

Unemployment -1.936* -0.773 -3.492*** -3.492*** 
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where if a variable is not stationary in its level form, but stationary in its first differenced 

form, it is said to be integrated of order one or I(1). 

Since most of the series are not integrated of order one, which is the necessary condition 

for the co-integration test, we performed only some possible co-integration tests.  

In particular, for the US sample, we tested for long-term relationships between OFIs, 

Broad Money and Unemployment. In the Japanese sample, we test for co-integration 

between OFIs and Unemployment, and for the Brazil time series we include OFIs, Real 

Interest Rate and Unemployment. 

Table 10. Co-integration tests  
Source: own calculations 

Notes: *p < 0.1, **p<0.05, ***p < 0.01, significance levels of the tau1 Dickey-Fuller distribution. The 

critical values are set according to the sample size, based on the work by MacKinnon (1993). ADF tests are 

taken on the residuals of the linear regressions performed on the suitable pairs of variables. 

 

As reported by Corhay et al. (1993), the concept of cointegration, or equivalently that of 

common stochastic trends, implies that several (non-stationary series) do stochastically 

move together over time. The intuition of the test is indeed to investigate the long-term 

equilibrium between two or more time series with stochastic trends. The results in table 

10 for the co-integration tests performed on the variables integrated of order 1 show that 

there exists significant co-integration between OFIs and Broad Money, Real Interest Rate, 

and Unemployment. However, further analysis needs to be performed to investigate 

short-term relationship and direction of such relationships and causality. 

4.2.3. Vector Autoregressive models 

In order to study the short-term relationships and the causality between the series, we 

apply the VAR model. 

We specified a VAR model, using values at their original levels. A debated argument 

regarding the VAR model is whether levels or first differences should be used. 

Maghyereh (2004), Sims (1980) and Doan (1992) have argued against differencing, 

OFIs → US China Japan Brazil 

GDP NA NA NA NA 

CPI NA NA NA NA 

Broad Money  -1.601* NA NA NA 

Real I.R. NA NA NA -2.064** 

Unemployment -1.749* NA -1.721* -2.442** 
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because of the loss of information. A fundamental element of the VAR is the 

determination of the lag length p. The optimal lag selected according to the AIC criteria 

for each country series is 1. The selection was constrained to a maximum of 8 lags as too 

many lags may cause multicollinearity. 

Table 11. VAR results – OFIs coefficients 
Source: own calculations 

Notes: Each cell presents estimates from separate regressions of VAR models of countries observables (Y, 

in the first column), on an indicator for Shadow Banking activities (OFIs), and the other endogenous 

macroeconomic variables. *p < 0.1, **p<0.05, ***p < 0.01, significance levels. 

In Table 11, the relevant results of the VAR models are summarized, while the entire 

model’s specification can be found in the Appendix. Here we focus on the estimated 

coefficients of the OFIs series in the different endogenous equations of the other 

macroeconomic series.  

Comparing the results across the countries, we find that they share some commonalities: 

with the exception of the US series, all the groups present a significant coefficient of the 

OFIs series in the GDP equations. While this relationship is positive for Brazil and Japan, 

China registers a negative OFIs-GDP relationship. However, as the coefficients are 

estimated assuming endogeneity, they must be considered within the system of equations 

included in the VAR model. This means that we cannot imply unidirectional causality 

from the coefficients, as the VAR structure assumes no unique causal relationship from 

one variable to another, by construction. Therefore, further graphic tools will be applied 

in order to interpret the VAR results. From the results, it is still possible to notice that the 

proxy series for Shadow Banking have an insignificant impact on the other key 

macroeconomic factors, suggesting that there is no short-term relationship between 

Shadow Banking and the outcomes of interest for this study. 

 US China Japan Brazil 

 Coef. P>|t| Coef. P>|t| Coef. P>|t| Coef. P>|t| 

GDP 0.055 0.494 -0.25 0.01** 0.965 0.002** 1.21 0.085* 

CPI 0.000 0.228 -0.003 0.470 0.006 0.891 0.002 0.635 

M3  0.001 0.325 -0.001 0.354 0.0004 0.526 0.003 0.729 

R.I.R. 0.000 0.627 -0.001 0.876 0.001 0.181 -0.01 0.452 

Unempl. 

-

0.001 0.707 -0.000 0.870 -0.002 0.521 -0.00 0.690 
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After the computation of the VAR(p), we tested for the suitability of the models applying 

the graphical CUSUM test on recursive residuals. According to Brown et al. (1975), the 

interpretation of the test is the following: if the cumulative sums of recursive residuals of 

our VAR(p) models go beyond the confidence intervals based on the chosen significance 

level, there is evidence for instability of the model. We have chosen 5% significance level 

and the charts in Appendix show that all the equations estimated seem to be stable, as they 

are located inside the control limits. 

Co-integration analysis demonstrates that OFIs, Broad Money, Real Interest Rate and 

Unemployment do have long-run equilibrium relationships in some countries, but, in the 

short term, they are in disequilibrium according to the VAR results.  

4.2.4. Impulse response Functions 

As we are more interested in the dynamics of the variable than the forecasting of the 

series, the impulse response functions graphs are presented. From the VAR models, a 

shock to the one variable is taken and propagated through the fitted VAR model for a 

number of periods. For the purpose of this study, we specifically investigate the response 

of the key macroeconomic variables for a 5% exogenous shock in the OFIs variable, 

propagated through the fitted VAR model. 

The following graphs represent the Impulse Response Functions that produced 

statistically or semi-statistically significant responses. In the Appendix, all the graphs can 

be found. 

As expected from the VAR models results, the OFIs variables show statistically 

significant impact on the GDP equations for each country, while for the US and Japan, 

the impulse response functions seem to be insignificant. Moreover, for higher periods, 

the CPI series for Brazil seems to be negatively affected by the OFIs series.  
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Graph 11. Impulse Response Functions 
Source: own calculations 

US – OFIs Shock on GDP 

 

China – OFIs Shock on GDP 

 

Brazil – OFIs Shock on GDP and CPI 

  

Japan – OFIs Shock on GDP 

 

Notes: The blue lines represent the confidence interval at 5%, produced by bootstrapping. The red line 

traces the impulse response function. 

 

 

The graphs for the impacts on the GDP series of China and Brazil are particularly 

interesting for interpretation. As identified in the VAR model, for the Chinese GDP series, 

the OFIs shocks produce a negative impact. Such impact remains significant and becomes 

increasingly negative in the subsequent periods. On the other side, the effect on the 

Brazilian GDP series is the opposite, with an overall positive impact and higher in the 

first periods. 
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4.2.5. Granger causality 

While the VAR model indicates a short-term relationship among the series, for causality 

further testing is needed. If variable X is helpful in predicting Y, namely, the regression 

of Y is based on past values of Y and past values of X are added, this can greatly enhance 

the explanatory ability of the regression. Then X can be called Granger cause of Y; 

otherwise it can be called non-Granger cause. 

 

Table 12 shows the Granger Causality test p-values of the tests performed on each pair 

OFIs-key macroeconomic variable for each country. The results follow the findings of 

the VAR models for China and Brazil GDP series, where the null hypothesis of no 

causality is rejected. In addition, for the China sample, Broad Money, Real Interest rate 

and Unemployment are found to be Granger caused by the OFIs function. Similarly, in 

the Brazil sample, the OFIs variable Granger causes the same series.  

On the other hand, among the Japan sample macroeconomic series, only the Broad Money 

series appears to be Granger caused by the OFIs variable. And in the US series, we fail 

to reject the null hypothesis for all the causality pairs studied. 

4.3. Robustness 

 

In this section we will prove the validity of our chosen statistical model with a robustness 

check. The latter is a very common technique used in empirical studies to verify how 

estimates from regression coefficients behave when the specifications of the regression 

are modified. According to the theory, the validity of an econometric model is proved if 

the resulting coefficients are plausible and robust (Lu & White, 2014).   

 Table 12. Granger causality test 
Source: own calculations 

OFIs → US China Japan Brazil 

GDP 0.249 0.044** 0.425 0.047** 

CPI 0.212 0.443 0.212 0.103 

Broad Money  0.327 0.035** 0.032** 0.064* 

Real I.R. 0.867 0.023** 0.181 0.056* 

Unemployment 0.914 0.088* 0.471 0.019** 
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While the econometric literature presents a number of different methodologies to perform 

accurate robustness checks, there is the need to adapt the latter to the chosen main 

econometric regression, in order to make sure that the check has also a theoretical 

explanation together with the purely empirical one.  

The main econometric technique that we decided to implement to test for the validity of 

our regression is the cluster robust variance-covariance matrix estimate (CRVE), to be 

performed on the whole sample regression (allows for dependence of the error term). 

As discussed in the econometric literature section, utilizing fixed effects means 

controlling for observable and time invariant characteristics while controlling for 

unobserved heterogeneity which is constant over time. As explained by Nichols and 

Schaffer (2007), in regressions including fixed effects of the form  

𝑌𝑖𝑡 = 𝑋𝑖𝑡𝛽 +  𝛼𝑖 + 휀𝑖𝑡 

we usually assume that 휀𝑖𝑡 is independently and identically distributed (iid), but this 

assumption is often violated. Hence, econometric literates often generalize by assuming 

“clustered errors”, meaning that observations within groups are correlated, leading to 

correlation in 휀𝑖𝑡within i, but that correlation is not present across groups. FE estimation 

is structures in such a way that it assumes that every observation within the group is 

equally well correlated with every other observation.  

However, while fixed effects control for part of the within-group correlation of the errors, 

they do not manage to control for all of it.  Cameron and Miller (2015) state that the fixed 

effect modelling, because it makes use of only within-cluster variation, is often linked to 

a loss of estimation precision. As already pointed out in the methodology section, the 

fixed effect modelling has a pitfall in that, in case the error terms are serially correlated, 

the estimates lack of consistency. Moreover, Bertrand, Duflo and Mullainathan (2004) 

analyze how, when there is serial correlation, the use of traditional standard errors for the 

fixed effects estimator, leads to them being understated.  

 Since including fixed effects that are group-specific may not entirely control for serial 

correlation, the standard errors resulting from the traditional fixed effects regression that 

assume that the error terms are identically and independently distributed (i.i.d.) may not 

be valid.  Most of the literature supporting the law quality of fixed effects when dealing 
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with serial correlated standard errors, including Bertrand, Duflo and Mullainathan (2004) 

and Cameron and Miller (2015), finds that the use of cluster robust variance-covariance 

matrix estimates supports the econometric validity of the model, by allowing for arbitrary 

conditional variances and for serial correlation treating each individual as a cluster.     

This means that the fixed effect and the “cluster robust” approach can be combined by 

letting the “cluster errors” approach address any remaining within-group correlation.  

Table 13 presents the results of the robustness check performed when adding the cluster 

robust extension to the traditional fixed effect regression. Every output present in the table 

is compared with the whole sample regression based only on fixed effects (in parenthesis). 

As the CRVE extension focuses only on standard errors, the coefficients of other financial 

intermediaries (OFIs) remains the same for the two regressions (column 2 of Table 8). As 

for column 3 representing standard errors, we can easily notice that the outputs of the 

regression that addresses serial correlation adding CRVE to fixed effects  result to be very 

similar to the one of the fixed effects-only methodology. Moreover, the same happens 

when comparing the p-value of the two regressions, apart from a small change in 

significance in the GDP case, where adding the CRVE extension reduces the significance 

of the p-value from 1% (for the case of fixed effects-only) to 5% (for CRVE combined 

with fixed effects).  

The similarity of the results  shows how the level of within-cluster correlation that the 

fixed effects model had left out or that had not been able to control for and that has been 

addressed by the clustered standard errors was neglectable and did not significantly 

impair the outputs of our main regressions. This means that this robustness check has 

proved the validity of our chosen statistical method, showing how serial correlation does 

not represent a major issue in our main regression.  
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Table 13. Robustness check on whole sample – CRVE  

Source: own calculations 

Outcome  Coef. of OFI  Std. Error  P>|t|  Model 

     

GDP  .0734401 .0292306 0.027* CRVE & FE 

 

CPI  

(.0734401) 

-.0008634 

(.0266667) 

.0009539 

(0.007**) 

0.383 

(FE) 

CRVE & FE 

 (-.0008634) (.0008246) (0.297) (FE) 

Unemployment  -.0001072 .0001074 0.338 CRVE & FE 

 (-.0001072) (0.0001843) (0.562) (FE) 

Broad Money  -.0004694 .0007555 0.546 CRVE & FE 

 (-.0004694) (.0007473) (0.531) (FE) 

Real Interest Rate   .0004677 .0004454 0.314 CRVE & FE 

 (.0004677) (.0005252) (0.375) (FE) 

 

Apart from addressing weakness of the fixed effects statistical model in addressing serial 

correlation, our robustness check includes the already defined Hausman test, which 

contributes in identifying the appropriate econometric methodology when choosing 

between fixed effects and random effects. This approach has been widely used in 

econometric literature as a way to prove the validity of a chosen fixed or random effects 

model, such as for the case of Lu & White (2014), Dehon, Gassner & Verardi (2009) and 

Hahn, Ham & Moon (2011).  
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5. Discussion and interpretation  

In this section we will expand the results section by including a discussion of the findings 

and our interpretation of those. In order to perform this task, we decided to follow the 

hypotheses presented before and to determine whether they can be confirmed or not 

according to the results of our empirical analysis. The discussion of each hypothesis is an 

overall inclusion of the findings from all the different econometric steps, including panel 

data and time series. 

5.1.  Hypothesis 1 – Shadow Banking and GDP  

In our methodology section we speculated that the presence of Shadow Banking 

intermediaries, proxied by our measure of Other Financial Intermediaries (OFIs), has a 

significant impact on economic growth, measured by GDP, and that this significance is 

likely to be stronger when considering developing countries.  

When looking at our results, we can notice how almost all the coefficients relating to the 

effect of the activity of other financial intermediaries on the level of economic growth 

(GDP) are statistically significant. The whole sample and the pre-crisis subsample panel 

data results are all strongly significant at the 1% significance level. For the post-crisis 

sample the significance is reduced to 5% while, for the developed countries sample, the 

significance is further reduced to 10%.  

While the existent economic literature does not directly refer to the link between Shadow 

Banking assets and GDP, we support our findings with the literature focusing on the 

influence of financial intermediaries on overall economic growth. Patrick (1966), De 

Gregorio & Guidotti (1995) and Calderon & Liu (2003) are only few of the authors 

focusing on the relationship between economic growth and financial intermediation and 

development and all of them seem to have find a strong and significant relationship 

between the two phenomenon. 

The strong significance of the case of the whole sample group results to be consistent 

with the findings of the literature mentioned in the hypothesis section (Section 2.4.1.), in 

particular with the neoclassical economic growth model and the endogenous growth 

model, where financial intermediation has an overall impact on aggregate output and 

capital formation and, in turn, on the level of gross domestic product. As shown in the 
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descriptive statistics section (Graph 3), Shadow Banking activities represent a significant 

share of GDP within the financial intermediation economic sector, underlying the 

importance of this phenomenon in most of the countries considered in our overall sample. 

Our results, and their statistical significance, show how the presence of these 

intermediaries in the overall financial activity of these countries is not only strong but it 

also has a direct and economically significant effect on the comprehensive level of 

economic activity, confirming part our first hypothesis. 

When moving to our subsamples, as for the strong significance (1%) of the effect of the 

presence of other financial intermediaries on overall economic activity for the pre-crisis 

subsample, we justify it by referring to the economic literature pointing at the importance 

of this type of credit intermediation in economic and credit expansion in the pre-crisis 

years, reaching its boom in 2007. Moreover, the 5% significance in the OFIs-GDP 

relationship in the post-crisis subsample underlines the impact that this phenomenon has 

kept having on economic activity even in the years following the global financial crisis. 

When looking at Graph 5, it is easy to notice the steady increase in the level of the mean 

of OFIs during our entire sample (without considering the crisis years 2007-2008). The 

fact that the already high level of assets belonging to other financial intermediaries has 

been increasing over time, supported by the literature pointing at the impact of financial 

intermediation on economic activity (Gulzar, 2018) (Pagano, 1993), justifies our findings 

supporting a significant relationship between GDP and Shadow Banking, both over time 

as well as across countries. 

When focusing on our other two subsamples, while we find a significant relationship in 

the developed countries sample, we also find statistically insignificant results in the 

developing countries subsample, rejecting our hypothesis of a stronger impact of 

Shadow Banking on GDP for this subsample. However, this insignificance in developing 

countries subsample could be misleading and it is much likely to be linked to an 

econometric justification rather that a purely economic one.  

When looking at our time series analysis, and in particular to our Granger causality test, 

we notice how there is a rejection of the null hypothesis of no causality when looking at 

the China and Brazil causality tests for GDP, meaning that there is a proven causal 

relationship between GDP and OFIs for these two countries. These outcomes resemble 
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those of the VAR equations, where both China and Brazil present significant coefficients 

in the GDP equations, showing evidence of a short-term relationship between Shadow 

Banking assets and economic growth. On the other hand, the co-integration tests seem to 

show no significant long-term relationship between GDP and OFIs. However, as a natural 

consequence of the VAR equations, the impulse response functions showing the 

dynamics of the GDP variable when affected by a shock in Other Financial Intermediaries 

result to be significant both for China and for Brazil.  

These empirical results regarding the significant impact of Shadow Banking activities in 

overall economic growth in developing countries finds strong evidence also in existent 

economic literature. Mbaye (2016) performs an analysis pointing at the contribution and, 

hence, at the effect that the Shadow Banking system has had on the economic growth of 

countries belonging to the West African Economic and Monetary Union (WAEMU), 

considered as a developing group, finding a significant relationship and focusing on the 

elasticity of non-bank public funding. Jiang (2015) focuses on the development of 

Shadow Banking activities in China, analyzing its drivers and risks and its future 

possibilities. In its paper, the author mentions a quote from Franklin Allen, professor of 

economics, according to whom GDP could grow to 13% if the Chinese government can 

implement reform to effectively integrate Shadow Banking activities. On the same note, 

Elliott, Kroeber & Qiao (2015), shows how shadow banks can support economic growth 

by affecting the cost and availability of financial services.  

When looking at our analysis, the results from time series show how our inference of a 

significance in the effect of the presence of Shadow Banking intermediaries on overall 

economic activity, which turns to be stronger for developing countries, is confirmed. We 

tend to justify the inconsistent insignificance from the developing countries subsample in 

our panel data analysis with an outlier bias coming from countries belonging to the 

developing countries subsample which owned a very low level of Other Financial 

Intermediaries, resulting into a strong insignificance in the effect, distorting the overall 

result.  

Overall, our first hypothesis seems to be confirmed both in our panel data results, showing 

a significant relationship between the GDP and OFIs variables in most of the panels as 

well as when turning into time series analysis, with a significance in the two developing 
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countries considered, China and Brazil, both in their causal relationship and in their short-

term effect.  

5.2. Hypothesis 2 – Shadow Banking and GDP  

Our second hypothesis is built on the first one and states that the hypothesized 

significance previously found between Shadow Banking activities and economic growth 

also has a positive sign. Moreover, we speculate that the sign of this relationship can be 

affected negatively by the consideration of the years of the global financial crisis in our 

sample.  

The positive effect of the presence of assets coming from Shadow Banking credit 

intermediation on economic growth and development has been largely discussed in our 

literature review and in our hypothesis section, but we feel the need to expand it and link 

it with our results.  

In their paper on the development of shadow economies in transition countries, Eilat & 

Zinnes (2000), extensively focus on the benefits of the Shadow Banking system on 

economies. First, on the macroeconomic side, the authors argue that Shadow Banking 

supports the economy by reducing the cost of production whenever corruption reduces 

“official” economic activity. As this type of intermediation increases competition with 

the “official” sector, it also imposes boundaries on governmental activity.  Moreover, it 

is likely to have a positive effect on growth and taxes since most of the funds earned in 

these “unofficial” transactions, eventually are spent on “official” ones. Second, on a 

microeconomic view,  Kaliberda and Kaufmann (1996) show how Shadow Banking 

credit intermediation is likely to increase and support national welfare by competing in 

production costs with the “official” economy and by providing market experience to 

entrepreneurs.   

Adam & Ginsburgh (1985) analyze the case of Belgium which records one of the highest 

Shadow Banking markets in Europe. They find that the presence of “irregular” markets, 

when the regular sector is at full capacity at the existing real wage, can entirely benefit 

from expansionary monetary policies in increasing overall output and employment, 

entailing for a positive relationship between these types of intermediaries and overall 

economic activity.  
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More recently, Kamerling (2019) discusses the role that Shadow Banking plays in modern 

markets and also points at the positive role that it can play in supporting economic growth 

by diversifying sources of finance, enlarging the available pool of capital for companies 

and reducing the costs for corporates and banks.  

Our result, both in the case of panel data as well as when digging into time series, seem 

to support these views and confirm our hypothesis. In particular, our whole sample results 

show that an increase in one unit of Shadow Banking activities is associated with a 

significant 0.07 increase in the level of GDP. When considering our developed countries 

subsample, the increase in economic activities associated with the increase in Shadow 

Banking intermediation is also positive and significant, equal to 0.047.   

This positive significance in the developed countries subsample resembles the evidence 

shown in our time series analysis for the specific case of the US and Japan. In particular, 

while the co-integration test does not show evidence of a long-term relationship between 

the level of Other Financial Intermediaries for the case of US and Japan, the Vector 

Autoregression models, testing for short-term relationships between variables, support 

both the literature findings as well as our hypothesis. Although for the US, the positive 

coefficient of 0.055 is statistically insignificant, for the case of Japan, an increase in 

Shadow Banking activities is associated with a 1% statistically significant short-term 

increase in economic growth by 0.965.  

The long-term insignificant effect of Shadow Banking activities on economic activity in 

Japan can be justified by the fact that, while the share of Shadow Banking activities in 

overall financial intermediation has grown over time for this country, the same still 

remains quite small compared to traditional banking, as also shown in Graph 3. Moreover, 

as explained by the Bank of Japan report in 2011, this type of “originate-to-distribute” 

model has never been widespread and securitized products have not always been a major 

source of risk. Accordingly, the main risk associated to this type of credit intermediation 

has only been diverted to non-bank lending to real estate-related sectors (Miyanoya, 

2011).    

From this evidence and from our results, we can confidently interfere that, for the case of 

Japan, an increase in the level of Shadow Banking assets is only associated with an initial 

positive effect on the level of economic growth, which, however, loses its significance in 
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the long-run. These findings also find graphical evidence in Graph 12, where the two 

variables of interest do not seem to move following similar trends.  

Graph 12. OFIs and GDP trends - Japan 
Source: own calculations 

 

Moreover, in line with our co-integration tests, we are unable to explain the response of 

a 5% shock in the OFIs variable on GDP for the case of the US and Japan, because of the 

statistical insignificance of the impulse response functions. 

For the case of developing countries, Loayza (1999) demonstrates that Shadow Banking 

activities in Latin America have a negative impact on official economic growth, 

especially in those economies where the statutory tax burden is larger than the optimal 

one and where there is weak enforcement of compliance. In the specific, they find that 

that increase in Shadow Banking activities of one percentage point decreases the growth 

rate of GDP by 1.22 percentage points. They justify this negative relationship with a 

congestion effect that on one hand reduces the availability of public services to the official 

economy and on the other reduces the efficiency of existing public services.  

Our result for the developing countries subsample is statistically insignificant and hence 

we are unable to strongly contrast the mentioned view. Nevertheless, in line with our 

hypothesis, the GDP coefficient shows a positive sign, with an increase in economic 

activity by 0.079. When looking at the specifics of China and Brazil, while, as for the 

case of US and Japan, there seems to be no long-term relationship between economic 

growth and Shadow Banking activities as proven by the co-integration tests, in the short 

term, the positive and statistically significant coefficient of 1.21 for the case of Brazil, 

seems to contrast the view of Loayza (1999). This positive effect for Brazil is mirrored in 

the impulse response function which shows that a shock in OFIS is associated with a 
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statistically significant and positive response in the level of GDP and the same effect is 

even stronger in earlier periods. In their report, Parra-Bernal & Ayres (2015) describe the 

little risk that Brazil faces when dealing with Shadow Banking activities, justified by the 

presence of an adequate capital cushion to deal with unexpected shocks and by elevated 

solvency measures across commercial lenders, leading to the conclusion that an effect of 

non-bank intermediation on GDP levels, if present, is likely to not be negative.  

For the case of China, the results contrast our hypothesis. In fact, the Vector 

Autoregressive model shows a negative coefficient in the GDP regression, significant at 

the 1% significance level and equal to 0.25, proving short-term negative effect of Shadow 

Banking on economic activity. Moreover, as for the case of Brazil, while the causality 

test did not show long-term causality, the impulse response function shows a significant 

reaction of GDP to a 5% shock in Other Financial Intermediaries. In particular, the 

impulse response graph for China shows that the OFIS shock translates into a negative 

impact on GDP, which becomes significantly more negative in future periods.  

These results are partially in line with the already discussed ones of Chao, Shan Ee & 

Zhang (2017), according to which in developing countries like China, in the long-run, 

Shadow Banking activities can reduce the economy’s real output because of a firm-entry 

effect and the excessive entry of urban manufacturing firms. More specifically, Bart et al. 

(2015) discusses whether the Shadow Banking sector in China is considered to be 

beneficial or harmful to economic growth. While they acknowledge the potential benefits 

of the SBS on continued economic growth, they also point at the contribution that the 

former can have in expanding economic instability in case of a lack of proper regulation 

and monitoring.   

Our findings support the latter view and, in contrast with our assumptions, show that this 

type of credit intermediation only provides negative effects on economic activity in 

China. As light has been shed on Shadow Banking activities only recently in China, due 

to its recent sharp increase in the shares of overall financial activities, we infer that proper 

monitoring and regulation in this type of intermediation is still to be implemented. 

Finally, we test the second part of our Hypothesis 2 according to which the positive 

influence of Shadow Banking activities on GDP might be negatively affected by the 

global financial crisis. As extensively discussed in the literature review, the Shadow 
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Banking system as largely affected the development of the bubble that eventually led to 

the global financial crisis and it was also one of the main reasons that influenced the 

increased focus on regulations. As discussed by Farhi & Macedo Cintra (2009), the global 

financial crisis while it exposed the interlinkages between financial institutions and 

markets which generated the so-called “shadow-banking system”, it also brought light to 

a poorly regulated and badly supervised financial system with no capital requirements, 

no access to deposit insurances or lenders or last resort.  

The increased efforts from regulatory agencies in drafting solutions that could enhance 

monitoring and supervisory techniques for asset and credit intermediation have resulted 

in the creation of regulations such as the Dodd-Frank Wall Street Reform and Consumer 

Protection Act and the Basel III act in 2010. While these have focused on increased 

oversight of financial institutions, there is a general understanding among economies that 

these regulations have only acted on the traditional banking sector, leaving the Shadow 

Banking system still partially unregulated. Rubio (2017) expands this point by stating that 

banking regulation in the form of capital requirements only applies to the formal banking 

sector. This stricter form of regulation in the traditional financial sector is likely to divert 

a large part of those unsafe investors with high default risk towards banks with lower 

regulatory levels, namely shadow banks. The unwillingness of traditional banks in 

engaging with those risky activities, presumably leads to this risk shifting more and more 

to alternative funding ways in the form of shadow activities. In turn, we assume that the 

post-crisis regulation in the financial system is possibly hindering the previously 

mentioned positive effects of Shadow Banking intermediation in enlarging credit 

availability by enhancing the “risky” side of shadow banks in terms of unsafe leverage 

and resulting financial instability. 

Hence, an increase in Shadow Banking activities after the years of the financial crisis is 

likely to have a negative effect on overall economic activity and this is likely due to 

unintended spillovers of regulations. In line with this view, our pre-crisis panel data 

displays a positive and significant coefficient of 0.12, which is the highest value among 

the other increases considered above. When turning into the post-crisis sample, the 

coefficient shows a decrease of 0.105, in agreement with our second hypothesis. Overall, 

our hypothesis number two is confirmed, with few exceptions as for the case of China. 
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5.3. Hypothesis 3 – Shadow Banking and Broad Money  

Following the empirical evidence found by Chen, Ren, & Zha (2018), and the definitions 

of Shadow Banking activities according to Pozsar (2017), we hypothesized a positive 

relationship between the development of “OFIs” and the country liquidity level, proxied 

by a money supply measure. In addition to the previous findings, our expectation was 

influenced by the components of the M3 variable, which includes short- and long-term 

deposits together with long-term money market fund.  

Overall, the results of our empirical study suggest that this hypothesis is true; and hence 

that Shadow Banking activities, as proxied by OFIs, have a positive influence on 

monetary indicators. Except for the whole sample, the fixed effects measured on the 

Broad Money regressions in all the subsamples are positive. In the whole sample the 

result is negative but insignificant.  

Therefore, the result is consistent with the analysis performed by the Financial Stability 

Board which discusses the role of Shadow Banking in credit expansion. The fact that 

assets in the Shadow Banking system grew rapidly before the crisis, from $27 trillion in 

2002 to $60 trillion in 2007, which coincided with sharp growth also in bank assets, 

illustrates the relationship between Shadow Banking and credit expansion (Financial 

Stability Board, 2011, p. 8; Graph 12).  Moreover, Arkadiusz Sieroń (2016) analyzed how 

shadow banks can indirectly affect the creation of new credit through securitization. 

Transferring loans from the traditional banks’ books enables the bank institutions to 

increase credit expansion, even with a constant monetary base. But shadow banks can 

also create credit directly through collateral-intermediation, which consists in multiple re-

using of collaterals. 

Interestingly, the coefficient of the OFIs variable is positive and significant in the 

regression performed on the Broad Money variable (M3) for the developing countries 

subsample. This example provides empirical evidence that, jointly for the countries 

considered, other financial institutions conduct significant credit expansions together with 

commercial banks.  

An argumentation and reasonable justification for the result in the developing countries 

subsample is given by the recent literature assumption that Shadow Banking weakens 

monetary policy effectiveness. This means that a tight monetary policy aiming at reducing 
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money supply would be offset by Shadow Banking credit creation. This weakening effect 

is stronger in liberalized financial systems with loose financial regulations on Shadow 

Banking activities and, at the same time, with highly restricted banking financing, and 

thus the expected effect of Shadow Banking activities on money supply is higher. As 

Shadow Banking in developing countries is less mature both in terms of volume and 

complexity (graph 6), than the non-bank financial intermediation activities in the 

developed countries, the regulatory institutions are still underdeveloped (Łasak, 2015). 

At the same time, the developing countries face the additional challenge to mitigate the 

trade-off between financial stability and financial inclusion objectives when making 

decisions on how best to regulate Shadow Banking. As emerging market economies 

increasingly rely on the Shadow Banking sector for private financing and financial 

inclusion, they are more vulnerable to regulatory changes. 

In support to this, E. Jones & P. Knaack (2019) find that developing countries face a series 

of obstacles when they seek to implement Basel II and III. This is not a consequence of 

the regulatory stringency demanded by the Basel standards, as pre‐existing capital and 

liquidity requirements in developing countries are often higher than Basel standards. 

Instead, implementation challenges arise from the excessive complexity of the standards, 

and the fact that they are ill‐suited for less developed financial markets. 

Our results further support this argumentation when looking at the temporal sub-samples. 

By comparing the results of the regressions on the M3 variable for the pre- and post-

crisis subsamples, we notice that, although insignificant, the fixed effect of OFIs is 

slightly larger in the pre-crisis period. For instance, the results seem to suggest that 

stronger regulations on the Shadow Banking activities reduced the impact of these on 

money supply. After the global financial crisis, regulatory reforms have addressed 

Shadow Banking, the most important of which is the US Dodd-Frank Act of 2010, which 

aims to restrain the expansion and risk taking of Shadow Banking in the United States. 

The United Kingdom and the European Union have also adopted reforms and built up a 

supervisory system to track the risks of the Shadow Banking system.  

Considering that the post-crisis regulations mostly took place in Western countries, the 

estimated fixed effect of OFIs on the broad money series, positive and insignificant, is 
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justified by the argumentation that more developed regulatory institutions overcome the 

effect of Shadow Banking on monetary policy effectiveness. 

By looking at the time series models results, the above discussion can be further extended. 

While the Autoregressive Vector models applied to the series for each country (US, 

China, Brazil and Japan) did not reveal any significant short-term relationship between 

the OFIs series and the broad money series, the co-integration tests suggest the presence 

of a slightly significant long-term equilibrium between these two series in the US.  

Graph 13 illustrates that the significance of the cointegration test has likely been driven 

by the pre-crisis period, when the development of broad money, measured as a percentage 

of GDP, follows the trend of the OFIs series. While after the crisis the directions of the 

trend lines diverge, and regulations seem to enhance monetary policy effectiveness.  

Graph 13. OFIs and Broad Money trends - US 
Source: own calculations 

  

 

Despite the evidence for a long-term equilibrium in the US, the Granger causality test 

fails to reject the null hypothesis of no causality between these series in the US sample, 

meaning that the OFIs development series does not Granger causes the development of 

the broad Money series. On the other side, the Granger causality tests between OFIs series 

and M3 series in the other specific countries reject the null hypothesis of no causality. 

This means that, in the series from China, Brazil and Japan, changes in the development 

of OFIs are useful for forecasting changes in broad money development. This evidence 

of a causal relationship supports the argumentation in favor of the existence of a 

relationship between financial intermediation and credit creation. However, the nature of 
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the relationship is not simultaneous as the impact response functions do not show any 

positive effect in the contemporaneous and short-term period. 

To summarize, our third hypothesis is supported by both panel models and time series 

models. The findings in the subsample and country-specific analyses reveal that this 

relationship is positive and stronger in developing countries. The main reasons behind 

this result, based on assumptions and literature review, are identified in the maturity of 

the national regulatory system, and the characteristics of the Shadow Banking activities. 

In specific, in the developing countries, where regulations targeting Shadow Banking 

activities are underdeveloped and these activities are less complex, financial 

intermediaries’ products significantly influence money supply by decreasing the 

effectiveness of monetary policies.  

5.4. Hypothesis 4 – Shadow Banking and Inflation  

Following Hypothesis 3, Hypothesis 4 speculates on the relationship between Other 

Financial Institutions and inflation, measured by the CPI. Mainly based on the 

macroeconomic theory, we assumed that, if any, the direction of the causality goes from 

the latter to the first variable, and thus the impact of OFIs is not significant.   

According to the Monetarist theory, inflation is essentially driven by the rate of expansion 

of money supply. This definition establishes a long-term and direct relationship between 

broad money and inflation. However, recent studies suggest that in the developing 

countries other factors enter the equation of inflation, such as higher money growth and 

exchange rate depreciation arising from a balance of payments crisis. Building on these 

theories and on the macroeconomics foundations of the drivers of inflation, we further 

hypothesized that the effect of the OFIs development on the CPI series might be 

significant and positive, in case Shadow Banking activities show a positive and 

significant effect on Broad Money. As we found no relevant theory or empirical studies 

focusing this relationship, we aim to provide more inputs for further research through our 

discussion. 

Overall, our results are consistent with our assumption regarding the insignificance of the 

effect of OFIs on the CPI series, as the fixed effect estimated in regression performed on 

the whole sample is insignificant (Table 3). This means that Shadow Banking activities 

are not significantly impacting the development of inflation in our sample.  
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The same result is obtained in the regression for the developed countries sample. The 

estimated effect is in fact insignificant. Moreover, we can notice that for the same sample, 

the regression performed on the Broad Money variable estimated a positive but 

insignificant fixed effect as well. This result is again in line with our hypothesis as we did 

not expect a significant effect on the CPI variable when the fixed effect estimated in the 

Broad Money regression is insignificant. For the whole sample, the developed countries 

and the developing countries samples, we are safe in arguing in favor of our hypothesis, 

as the results show the direct relationship between Broad Money and CPI, on which we 

based our assumption on. For instance, the signs of the estimated fixed effects in the 

Broad Money regressions reflect the signs estimated in the CPI regressions, in each 

sample respectively.  

At the same time, the assumed relationship between Broad Money, Inflation and OFIS 

seems to be stronger in the developing countries. The reasoning behind this statement is 

built on our discussion regarding the analysis of the coefficient estimated for the OFIs 

variables on the Broad Money equation in the developing country subsample. We expect 

indeed that the lower maturity of the financial regulations targeting Shadow Banking 

activities in developing countries allows the OFIs assets volume development to have a 

significant impact on the money supply, and consequently on inflation. 

Moreover, in the chosen period, most of the developing economies experienced a high-

rate economic growth, driven by different factors. Supported by relevant literature and by 

our findings with the GDP equations, both in the panel models and in the time series 

models (Hypotheses 1 and 2), we indicate Shadow Banking activities as one of the drivers 

of such growth. The expansion of investment and growth during the boom period 

occurred without the creation of significant inflationary pressures (World Bank, 2010), 

as actually developing countries entered the 2002-2007 period with lower inflation rates 

than their historical averages. Driven by the increase in income and demand, inflation 

rates kept rising at a moderate rate. However, the financial crisis significantly increased 

inflation. Therefore, we could further argument that the significant coefficient of the OFIs 

variable in the CPI equation indicates that Shadow Banking has a positive effect on 

economic growth and demand growth, which in turns drive the CPI index. At the same 
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time, the result might be biased by the presence of the financial crisis in the sample, during 

which inflation rates peaked. 

In general, considering the econometric results in the developing countries sample, the 

estimated coefficients provide some evidence for direct relationships among OFIs, Broad 

Money and Inflation, which are higher in developing economies where Shadow Banking 

activities weaken the efficiency of monetary policy.  

On the contrary, in the temporal subsamples, divided according to the financial crisis year, 

the estimated coefficients show an opposite behavior with respect to the one 

hypothesized. For these datasets, the panel data results include significant but negative 

fixed effects of the OFIS variables on the CPI series. Moreover, the coefficients estimated 

for the Broad Money equations are insignificant. 

While conscious of the possible econometric issues of the limited subsample, which 

excluded one year each (2007 and 2008), we justify these outcomes by focusing on the 

consequences of the financial crisis and the implications of removing those years, when 

the crisis hit the world economy. For instance, the coefficients estimated by the fixed 

effect models correspond to the average effects estimated per each year and for each 

country (country-year fixed effects). Therefore, the results in the pre- and post-crisis 

subsamples report the averages of the effects excluding those estimated during the crisis.  

By looking at all the OFIs coefficients estimated for the pre-crisis sample, we notice that 

the fixed effect for the GDP equation is positive and significant. The relevant literature 

presents vast theories about the relationship between GDP and inflation, with diverse and 

contradictory evidence. On one side, economists suggest that this relationship is negative 

in the long run, due to high inflation episodes that decrease the overall economic output 

(Rousseau & Wachtel, 2000). On the other side, some scholars base their arguments on 

the Philip curve relationship which assumes that, when actual output rises above potential 

output, the following upward pressure on wages in the labor market will lead to higher 

production costs, and hence, higher prices.  

Considering the opposite signs of the estimated coefficients for GDP and CPI in the pre-

crisis sample, we base our justification on the first theoretical view. Barro (1995) stressed 

the fact that high inflation reduces the level of investment and such reduction adversely 
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affects economic growth. Moreover, a study conducted by Paul, Kearny and Chowdhury 

(1997) shows a negative relationship between inflation and economic growth in industrial 

and developed countries. On the contrary, in developing countries a positive relationship 

was found between inflation and economic growth. This further supports our assumption 

that Shadow Banking activities have a positive and significant impact on economic 

growth in developing countries, and that such impact is not harmed by the increase in 

inflation driven by OFIs. 

Assuming that this reasoning applies to our subsample, the negative coefficient in the CPI 

equation is consistent with the positive one estimated for the GDP equation. The intuition 

behind this statement is that, as OFISs shows a positive and significant impact on 

economic growth, as discussed in our hypotheses 1 and 2, the OFIs development has a 

negative effect on the series of inflation. Moreover, as the sample excludes the financial 

crisis year 2007, when inflation started to peak, we further argue that OFIs, with an 

efficient monetary policy, and below a certain threshold, drives economic growth while 

keeping inflation moderate.  

We consider that the coefficient estimated on the CPI equation in the post-crisis sample 

is consistent with the above-mentioned reasoning, although the estimated coefficient on 

GDP is negative. As the propagations of the effects of the financial crisis at a global level 

occurred during many years after the crisis, negatively impacting GDP, central banks 

implemented countercyclical monetary policies to fight high inflation (Gnan & 

Masciandaro, 2016). For instance, Demirguc-Kunt & Maksimovic (1998) show positive 

relationship between inflation and financial crisis empirically due to frictions in financial 

markets.  

These monetary policies may drive the negative impact of OFIs on inflation if they have 

cross-countries impacts (fixed effect model limitation). Moreover, Boyd, Levine, and 

Smith (2001) empirically reported that inflation is negatively correlated with financial 

markets performance. Hence, the recent rising of other financial institutions assets, 

coupled with countercyclical monetary policies, corresponds to a negative relationship 

with inflation.  

In this case, considering the macroeconomics literature, we cannot safely argue that the 

fixed effects coefficients imply causality. In fact, we still assume that our hypothesis 
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regarding the insignificant causal effect from Shadow Banking activities to inflation is 

true.  

Our time series analysis empirically supports this hypothesis. The Granger causality tests 

indeed fail to reject the null hypothesis of no causality in all the series tested. Therefore, 

we assume that, in general, the causal effect is insignificant, but that the OFIs 

development shows a significant relation to CPI under the conditions we discussed above. 

Although Brazil is a developing country, it is an example of a country were the impact on 

Broad Money is insignificant, as shown by the VAR results. On the other side, the impulse 

response function shows a significant and positive impact on the Brazilian economic 

growth, and a decreasing and negative impact on the CPI series, even though insignificant 

(Graph 11). 

To summarize, we argue that OFIs development is not directly causing any effect on 

inflation. This statement is reversed when financial intermediaries’ activities do produce 

a significant impact on credit creation, due to loose financial regulations. This case is 

typically seen in developing countries according to our study. On the other side, when 

excluding the high-peak outliers of the CPI index experienced during the first years of the 

financial crisis, the relationship between OFIs and inflation is negative. This is justified 

by the fact that up to a certain threshold, Shadow Banking development positively drive 

economic growth, with a moderate inflation rate, consistent with stable inflation control. 

After the financial crisis, other factors may have affected the negative coefficient, such 

as countercyclical monetary policies aiming at stabilizing inflation. Moreover, after 

controlling for country-specific effect, the results show that the recent rise of financial 

intermediaries is inversely related to inflation.  

5.5. Hypothesis 5 – Shadow Banking and Unemployment  

Our fifth hypothesis relates on the effect of Shadow Banking activities on unemployment. 

In the specific, we inferred that an increase in the former is associated with a contribution 

to financial market development and regulation, which translates into a reduction in the 

level of unemployment.  

As discussed in the hypothesis section, the evidence on the drivers of unemployment that 

include financial development is not extensive. Nevertheless, while some authors find 

that labor regulation affects the relationship between unemployment and financial 
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development in that, if accompanied by a weakly regulated labor market, credit 

intermediation increases unemployment, some others point at the beneficial effect that 

developments in financial intermediation can have on increasing job availability.  

Eilat & Zinnes (2000) support the latter view and state that Shadow Banking economies 

are likely to bring social benefits by contributing to income distribution. They explain 

this phenomenon by starting with the assumption that small firms provide employment to 

the low-income share of the population.  Since regulation and taxes in the official 

economy are generally higher for this type of firms compared to the “unofficial” 

economy, small firms tend to transition more and more towards the latter, providing labor 

to a share of the population, reducing unemployment and favoring income distribution.  

Our panel data coefficients show divergent results. While the whole sample panel data 

shows a negative coefficient for unemployment, in line with our hypothesis, this 

coefficient appears to be statistically highly insignificant. When turning to the developed 

countries subsample, the coefficient showing the effect of Shadow Banking activities on 

the level of unemployment appears to be positive and statistically significant at 5% 

significance level, but extremely small, showing that the effect of Shadow Banking on 

unemployment in the developed countries subsample is positive but neglectable. This 

result is reflected in the Granger causality test, where, for the case of the considered 

developed countries US and Japan, we fail to reject the null hypothesis of no causality, 

showing how the relationship between these two variables is not statistically strong for 

this group of countries. Furthermore, the Vector Autoregressive model studying the short-

term effect of other financial intermediaries’ assets on unemployment levels as well as 

the impulse response functions show no significance for the case of US and Japan. It is 

interesting to notice how, however, the co-integration tests show a significant long-term 

effect in the relationship for the two developed countries considered, both significant at 

the 10% significance level. 

To summarize the case of developed countries, while the overall subsample shows a 

significantly positive but neglectable coefficient of Unemployment on OFIs, when 

digging into the two specific countries considered, we have no proof of a short-term 

causality between the variables. However, even if insignificant, the VAR coefficients 

result to be negative. In the long-run, although the significance of the co-integration test 
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is not able to define the appropriate direction of the causal relationship between the level 

of unemployment and Shadow Banking, we assume that the short-run negative effect on 

unemployment shown in the VAR equations is likely to be resembled in the long-run 

analysis as well. Graph 14 depicts the trend of the two variables considered, namely OFIs 

and Unemployment. From this graphical representation we notice how the two trends, 

apart from the period including the years of the financial crisis, seem to walk on opposite 

paths, proving that an increase in the level of other financial intermediaries is associated 

with a decrease in the level of unemployment and that this trends are persistent in the long 

run.  

Coming back to our hypothesis number two, we can link those results, where we found 

that, in Japan, Shadow Banking activities have a positive effect on economic activity in 

the short run, with those relating to unemployment. In particular, we can infer that an 

increase in the level of assets coming from Shadow Banking activities has first an impact 

on the overall level of economic activity in the short-run and that this boost in the 

economy is in the long-run translated into an increase in job availability, reducing the 

level of unemployment. These findings are strongly supported by traditional 

macroeconomic theory such as the Okun’s Law, according to which the employment level 

and economic outputs are strongly and positively correlated. In particular, according to 

the Okun’s Law, to achieve a one percentage point decline in the unemployment rate, real 

GDP must grow around 2 percentage points faster that the growth rate of potential GDP 

over the same period (Hooper, 2017).  

Graph 14. OFIs, GDP and Unemployment trends - Japan 
Source: own calculations 
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Graph 14 further supports this view: apart from the years of the financial crisis which saw 

the level of unemployment rising, while the trend of OFIs seems to walk in parallel with 

the one of GDP, especially in recent years an increase in the trend of GDP is associated 

with a decrease in that of Unemployment, supporting our results and traditional economic 

theory.   

For the developing countries subsample, our panel data shows statistically insignificant 

results. Nevertheless, the Granger causality tests for China and Brazil are both significant, 

showing that there is a causal relationship between the level of Shadow Banking and that 

of unemployment for these two countries. Moreover, our co-integration models for the 

case of China and Brazil, show a 5% statistically significant negative coefficient for the 

case of Brazil, showing a negative long-term impact of Shadow Banking activities on 

unemployment levels, in line with our hypothesis.  

As for the case of US and Japan, the coefficients of the VAR equations for China and 

Brazil are statistically insignificant, showing no proof of a short-term relationship 

between the variables. For the case of Brazil, we resemble the case of Japan, where a 

short-term positive effect of OFIs on economic activity is translated into a long-term 

positive effect on the employment level. As for China, instead, while the Granger 

causality test has shown a weakly significant causality between OFIs and Unemployment, 

both the VAR as well as the co-integration tests show no significant short-term or long- 

term relationship respectively.  

Overall, there seems to be a weakly significant causal effect between OFIs and 

Unemployment in the case of developing countries, even more weak for the case of China. 

This causal but weak relationship, as explained in the literature mentioned above, could 

be due to the lack of proper labor regulation in those type of countries, resulting into 

difficulties in exploiting the potential benefit of shadow activities on the job market. 

According to an article from The Economist, the labor law in China is of little or no use 

to those who are in need of it, characterized by poor workers’ rights and frequent 

outbreaks of labor unrest (The Economist, 2017).  

Our next subsample is the one relating to the pre-crisis period, which shows a positive 

but statistically insignificant coefficient for the case of unemployment. In contrast, for the 

case of the post-crisis subsample, the coefficient is negative but also statistically 
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insignificant. The insignificance of the results of many of the samples considered shows 

that there is not a strong relation between the level of non-bank credit intermediation on 

the level of unemployment. However, as we have shown previously, this effect is still 

present in some of the single countries considered. Overall, our hypothesis seems to be 

justified and confirmed in at least some of the countries.  

5.6. Hypothesis 6 – Shadow Banking and Real Interest Rate 

Finally, we included among our outcomes of interest the national Real Interest Rates as a 

measure of the real costs of funds and yields. According to macroeconomic theory, real 

interest rates are driven by variations in desired saving and investment. However, recent 

literature finds evidence of consistent relationships between shifts in real interest rates 

and changes in money supply.  

In particular, we base our hypothesis on the studies of Feldstein & O. Eckstein (1970), 

who narrow down the factors affecting the interest rate to four main determinants: 

liquidity, inflation, government debt and short-run expectations. Their model, applied to 

the interest rate variation in the US Treasury since 1954, showed that decreasing liquidity 

was more important than inflation as a cause of the rising interest rate until 1965. Since 

then, inflation has been the dominant force.  

Therefore, as we proved the existence of a positive relationship between OFIs volume 

and Broad Money, we expect that, when this is significant, the increase of Shadow 

Banking activities would reduce the Real Interest Rates.  

Overall, the coefficients estimated for the interest rate equations are insignificant in all 

the samples. This result shows that Shadow Banking activities unlikely impact real 

interest rates. For the sake of this discussion, we argue that, if any, the relationship 

between Shadow Banking activities and interest rates is indirect. Even if insignificant, we 

notice that the fixed effect estimated in the developing countries sample, which showed 

a positive and significant impact on Broad Money, is negative.  

The insignificant effect is attributable to the main factors that directly affect interest rate 

development and that are controlled by the fixed effect model. In general, shifts in saving 

and investment preferences appear to be the most relevant factors in explaining this long-

term decline. L. Rachel & T. D. Smith (2017) argue that the global saving schedule has 
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shifted out in recent decades due to demographic forces, higher inequality, and, to a lesser 

extent, the glut of precautionary saving by emerging markets. Meanwhile, desired levels 

of investment have fallen as a result of the falling relative price of capital, lower public 

investment, and an increase in the spread between risk-free and actual interest rates. 

Furthermore, the post-crisis monetary policies, aimed at slowing down the effects of the 

crisis, impacted the real economy focusing on keeping interest rates low. Accordingly, 

using unconventional measures is the new normal for monetary policy (European 

Parliament, 2018). 

The time series analyses are consistent with the findings of the panel data models, as the 

impulse response functions derived from the VAR models show insignificant impact. 

However, the results estimated for the Brazil series provide evidence for both a long-term 

relationship, as shown by the co-integration test, and for causality, as the Granger 

causality test rejects the null hypothesis of no-causality. Evidence for causality is further 

found in the OFIs and Real Interest rate series of China, suggesting that causality 

inference might be stronger in developing countries. This last assumption is consistent 

with the discussion regarding the relationship between Shadow Banking, money supply, 

inflation and real interest rate in the developing countries, as explained in Hypotheses 3 

and 4. 

Graph 15. OFIs and Real Interest Rate trends - Brazil 
Source: own calculations 
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 Moreover, we can notice that Brazil is a particular case for the real interest rate as its 

average is way higher than the global average (35.6% compared to the whole sample 

average of 4.65%). Several scholars and institutions have argued about the determinants 

of such a high Real Interest Rate and found that the overall declining trend is the result of 

the implementation of inflation targeting policies since 1999 addressing the rise in 

inflation, but that the high rates have also been affected by low savings, history of 

sovereign debt default, strong capital controls, and weak domestic institutions (Reis, 

2016). Our assumption is that Shadow Banking activities’ development might have an 

influence on the establishment of central bank policy rates in Brazil, and that they can 

further represent alternatives to cope with accelerating inflation rates in this country. 

Looking back at our time series results on the CPI series, we noticed that, in Brazil, the 

OFIs development seems to have a negative, though insignificant, short-term effect on 

inflation.  

To summarize, our results show that the effect of Shadow Banking activities on Real 

Interest Rates is in general insignificant, as the latter is determined by other factors such 

as central bank policies. Thus, we cannot safely argue in favor of our Hypothesis 6.  

Nevertheless, we suggest that further research should investigate on possible negative 

effects in specific situations, driven by the raise of liquidity and thus higher expected 

savings. This is expected to be stronger in developing countries, where the impact of 

Shadow Banking activities on liquidity seems to be more significant. In support to this 

assumption, the series from Brazil suggest that financial intermediaries could offer 

alternatives to cope with accelerating inflation while lowering interest rates, when they 

are too high compared to international levels. 
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6. Limitations 

Our discussion is built on the existent literature and empirical studies, as well as on our 

empirical results obtained from panel data models and time series models. Despite the 

robustness tests performed on the random and fixed effect models, and the time series in 

support to the panel data models, the results are regarded as rather indicative for several 

reasons.  

First and foremost, the dataset available and used in this study presents some limitations 

which may harm the reliability of the results. For instance, the analysis utilizes annual 

data of Shadow Banking levels from the Global Shadow Banking Monitoring Report 

2014 issued by the FSB, covering over 24 countries for 14 years (from 2002 to 2016). For 

macroeconomic variables, we integrated the dataset with data from the International 

Monetary Fund, World Bank Database and Federal Reserve. It is important to notice that 

the CPI series are indexed in 2010, with the possible consequence of errors and biases in 

the CPI regressions, when analyzed at the panel data level. At the same time, as frequently 

mentioned in the thesis, the presence of the financial crisis might lead to outliers in the 

sample. 

The panel data so constructed is unbalanced, due to missing values from both the FSB, 

and the other databases consulted. As data are of macroeconomic and financial nature, 

representing macroeconomic and financial observations for countries existing for the 

entire period considered, the missing observations are random, meaning that no sample 

selection bias is expected to cause attrition in the panel dataset. However, other risks and 

errors are associated to incomplete, randomly longitudinal data. For example, we can 

expect that missing observations imply some loss of information that impacts the 

efficiency of the models. Furthermore, if an entire dependent variable is missing for one 

identity, then all the entity’s variables are consequently disregarded by panel data models, 

with the risk of misrepresenting the sample.  

In addition, the scope of the panel data covers a relatively short time span, considering 

that the collected observations are annual. However, econometric theory proves that with 

repeated observations of enough cross-sections, panel analysis permits the researcher to 

study the dynamics of change with short time series (Yaffee, 2003). For instance, we 
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consider our time series models to be constrained by the temporal limit, both for the short 

time observed as well as for the low frequency of the macroeconomic data.  

In statistics, a sample size with a number of observations less than 30 is considered small. 

Our country-specific data have 15 observations, per 7 variables each. The process for the 

estimation of the Autoregressive Vectors applied in this thesis makes use of the ordinary 

least squares (OLS) estimator. However, OLS tends to underestimate persistence in VAR 

models when a small sample is available. This problem is manifested through large mean 

squared errors of the OLS estimators, and in turn, it might impact the impulse response 

functions significance (Jarociński & Marcet, 2010). Therefore, we emphasized the 

support role of the time series results, and we suggest focusing on signs and trends, while 

significance levels might be biased. However, this limitation does not affect the 

discussions built around the time series results. 

Regarding the panel data models applied, we mentioned some shortcomings in the 

methodology sections. Although fixed effect regressions account for the constant omitted 

variables, identified as county-specific factors, years effects, and constant differences 

across countries, we expect that omitted variables remain. For example, considering the 

large scope of factors that play into the determination of economic growth, the 

explanatory variables used only reflect a fraction of the actual variables that affect the 

outcome of interest. 

The linear regressions might further be affected by the endogeneity issue among the 

chosen variables. Given the closeness of the macroeconomic variables, it is likely that 

they follow simultaneous relationships, thus introducing the endogeneity bias. 

Overall, we are confident that our results provide relevant room for interpretation about 

trends, causality relationships and simultaneous impacts of Shadow Banking activities 

and key economic factors, and that these inputs can be further extended to other relevant 

topics such as financial regulations. Although we listed the shortness of our sample period 

among our empirical analysis limitations, we believe that this is representative of the 

current situation, and efficient to predict future trends. Besides the richness of the dataset, 

with data for countries whose Shadow Banking activities had not been observed 

previously, the dataset covers the period in which non-financial intermediaries’ assets 

grew the most, reaching sizes that have a potential impact on real economies. Our results 
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could have been biased, for example, if we included several years back, when the ratio 

between Shadow Banking and GDP was very low.  

7. Conclusion and future research 

Through this Master thesis, we have tried to answer our main research question as detailed 

in Section 1.2. Our study has investigated the effects that the presence of Shadow Banking 

activities, in terms of the level of assets belonging to all those non-bank activities defined 

in our study as Other Financial Intermediaries (OFIs), can have on one country’s 

macroeconomic indicators. The latter have been chosen according to data availability and 

relevance in the economic literature. In particular, we have focused on the influence that 

OFIs’ assets have had on economic efficiency, measured by economic growth (GDP), 

inflation (CPI), liquidity (broad money), unemployment and the level of real interest rate.  

While we started with a panel data of a whole sample of worldwide countries for the time 

period of 14 years, from 2002 to 2016, we subsequently increased our focus on specific 

subsamples, in order to compare the effects among those. Specifically, on one hand we 

compared a set of developed countries against one of developing countries and on the 

other we looked at the above -mentioned effects prior and post the global financial crisis 

of 2007-2008. Furthermore, we decided to look at specific countries’ examples, such as 

US, Japan, China and Brazil, chosen according to availability of data and economic 

relevance.  

In order to perform our analysis and contribute to the existing literature on Shadow 

Banking, we decided to make use of different econometric techniques, which are relevant 

for the panel data, for the case of the whole sample, and the time series discussion, for the 

case of the specific countries, separately.  

The existing literature is built around different opinions of Shadow Banking: because of 

their significant role in the boom and burst of the financial crisis bubble, most of the 

literature revolves around the risks behind engaging into Shadow Banking credit 

intermediation for the overall financial sector, in terms of excessive leverage and 

increased fragility; however, some other authors shed light on the benefits that this type 

of financial activity can potentially bring to the economy, such as increased credit and 

asset availability as well as benefits in terms of reduced unemployment and higher 
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economic growth. This Master thesis tries to keep a balanced and neutral approach among 

the two views by letting the outcome of the econometric models support one belief or the 

other.  

After justifying the chosen methodology and econometric models, we present our results 

for the different samples considered. Furthermore, we test the validity of our quantitative 

study with a robustness test, according to which our models turn out to be statistically 

consistent.  

Overall, considering the limitations described above, we consider our results to support 

our hypotheses. In particular, we found that Shadow Banking activities do have a 

significant impact on economic activity, measured by GDP, and that this significance is 

stronger when looking at developing countries in the form of specific examples such as 

China and Brazil. Furthermore, this relationship results to be positive for the samples 

considered and for the relative time series, with the only exception of China, where the 

presence of Shadow Banking intermediation turns out to have a negative effect on 

economic activity in the short-term, mainly due to lack of proper regulatory mechanisms. 

Then we turned to the relationship between shadow activities and liquidity, proxied by 

broad money, and we found that, overall, the former has a positive effect on monetary 

indicators by providing significant credit expansion together with commercial banks and 

that this effect is likely to be larger in the pre-crisis period and in developing countries. 

When turning to the case of inflation, we found that Shadow Banking intermediation has 

no direct effect on inflation, unless, due to weak financial regulations, financial 

intermediaries have an impact on credit creation, as in the case of developing countries. 

In our initial hypothesis, we further argued that Shadow Banking activities might have a 

beneficial effect on the level of unemployment in a country´s economy. This view does 

not find strong support in our results, where the causal effect between other financial 

intermediaries and unemployment is weakly significant for most of the countries 

considered, except for the case of Japan, where non-bank activities are linked to a 

reduction in unemployment. Finally, we found an insignificant relationship between 

Shadow Banking credit intermediation activities and real interest rate, but we argue that, 

in case of a significant one, the direction of the causality is negative.  
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Overall, most of our initial forecasts on the relationships between Shadow Banking 

activities and the considered macroeconomic factors result to be confirmed by our results.  

While we find confidence of the outcomes of this study in the results of our robustness 

test and by the strong literature evidence supporting our views, we acknowledged the 

presence of limitations and possible factors that might have affected our findings. Thus, 

we would like to propose some additional research directions that could be taken to 

expand the presented study. Considering the limitations in the availability of the data, we 

would encourage future researchers to expand the dataset, to include additional years and 

countries. Moreover, as we decided to consider as a proxy of Shadow Banking activities 

the variable “Other Financial Intermediaries”, more specific definitions of Shadow 

Banking could help narrowing down the effects of this phenomenon. Finally, as our 

research contains recent data and expands the modern view of Shadow Banking in light 

of new regulations, we would like to suggest the implementation of a discussion evolving 

around the role that these, or newly proposed, regulations can have in mitigating the 

negative effects of Shadow Banking on overall economy or in exploiting the benefits that 

the former is able to bring to financial system development and credit expansion.  
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