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Abstract

In 2008, the intemperance of the banking industry, stemming from an acceler-
ated process of banking innovation and deregulation, drove the global economy
into a deep recession resulting in immense economic cost with significant so-
cial implications. In response to such events, regulatory reforms in the capacity
of Basel III capital requirements, specifically, risk-based capital requirements
and leverage, were introduced. These new set of reforms aimed to create a
more stable and resilient financial system in an attempt to avert the recurrence
of another global financial crisis. Accordingly, Basel III’s prudential banking
principles have received sizeable attention from several quarters, as academics
have investigated the impact of Basel III on banks’ performance and its effect-
iveness in preventing another banking crisis. Despite the latter, to date, the
existing literature provides vastly disparate evidence on Basel III’s adequacy
and is yet to reach a clear and decisive conclusion on its ability to foster a more
stable, resilient and growth-promoting financial system.

The fundamental purpose of this thesis is to contribute towards this ongoing
debate by providing new insights on the direct and indirect effects of Basel
III and how such effects are transferred throughout a widely interconnected
economy. Specifically, unlike much of the existing theoretical and empirical
literature that has examined the impact of Basel III in singular instances by
isolating one sector from another, this thesis presents a more comprehensive
investigation of the effectiveness of Basel III in creating a more stable and
resilient financial system whilst maintaining, and not hindering, the overall
growth of the economy. For this purpose, this thesis presents three theoretical
chapters and one empirical chapter on the relationship between the banking
industry and the real economy, wherein we introduce the role of Keynesian
uncertainty as a relevant element in agents’ decision-making process.

In the first chapter of this thesis we present an in-depth review of the alternative
theoretical microfoundations used to explain the existence of banks and their
role in the dissemination of adverse shocks throughout the real economy. We
propose that in order to construct amore comprehensive and realistic explanation
for the existence of banks and their role in the dissemination of adverse shocks
throughout the real economy, one needs to break down the assumptions of
perfect-competition and perfect-equilibrium and include both the concepts of



time and Keynesian uncertainty. In the second part of this chapter, we document
the sequence of causes and events that triggered the trend towards a megabank-
centred shadow banking system which resulted in the implementation of Basel
III. Finally, given the technical inconsistencies and disparities between the
existing definitions of financial stability and financial resilience, in the last part
of this chapter, we propose a more complete and precise working definition
of both elements of financial concern, which operates as our lens of analysis
throughout the remainder of this thesis.
In the second chapter of this thesis we investigate the effectiveness of Basel III
in ensuring a more stable, resilient and growth-promoting financial system via
a dynamic Stock Flow Consistent model. The chapter begins by introducing
the accounting principles underpinning our dynamic Stock Flow Consistent
model, which we use to investigate the effectiveness of the implementation of
Basel III on the restoring of a medium/long-term financial development and
the promotion of the creation of money. For this purpose, we move from a
steady state where the banking system is regulated by Basel II towards a new
state where the banking system is regulated by Basel III. Our results suggest
that although the current banking regulation, Basel III, has explicitly set the
minimum capital requirements towards higher levels, the latter has not been
able to restore stability to the financial system, nor promote its social functions.
Instead our results suggest that the introduction of Basel III has, in recent years,
largely contributed to the slow-down of economic recovery.
In the third chapter of this thesis we present an extended version of our dynamic
Stock Flow Consistent model. Specifically, the chapter introduces an additional
level of financial complexity by accounting for the level of perceived Keynesian
uncertainty within the economy. In doing so, the efforts of chapter three
contribute to the assessment of Basel III by examining its effectiveness in
partnership with conventional and unconventional monetary policies and fiscal
policies. The conclusions made by this chapter suggest that a higher degree of
Keynesian uncertainty holds economic activities down and also the effectiveness
of Basel III in combination with monetary policies.
In the final chapter, we explore, empirically, the role of banks’ and their supply
of private credit to the real economy. Following our line of thought - presented
in chapter one and three - we focus our empirical investigation on role of
Keynesian uncertainty and its relationship with banks operations and banks’
indirect/direct contribution to economic activity. Specifically, by adopting
the fixed-effect threshold model of Hansen (1999) we examine the effects of
private credit over tranquil and turbulent periods of Keynesian uncertainty. Our
results show that in tranquil periods of Keynesian uncertainty that banks are
largely growth promoting, yet, in periods of heightened uncertainty - largely
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experienced post the 2008 crisis - the provision of credit made by banks has
largely been growth hindering. Accordingly, the results presented in our final
chapter not only present empirical support for the arguments put forward in
chapter one and chapter three, but also evidence the salient nature of this thesis’
line of enquiry and the importance for policy makers and academics to design a
financial regulation theory that embraces the inherently unstable and uncertain
nature of the financial system.
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Chapter 1

Introduction

“Man is not simply a bundle of desires but rather a coherent structure

of propensities and habits which seeks realisation

and expression in an unfolding society.”

Thorstein Veblen

1.1 Background and Motivation

It has long been recognised that banks play a pivotal role in supporting medium/long-term

economic growth. Banks help to provide several relevant financial functions, such as

the creation of money, the provision of credit to the real economy and the holding of

deposits. Given the extensive range of functions provided by the banking sector and the

growing demand for more sophisticated financial products, banks, over the last half a

century, have become increasingly interconnected and interdependent with the real side

of the economy. Accordingly, both domestic governments and global policymakers have

endeavoured themselves to ensure a more stable and growth-promoting financial system to

enhance macroeconomic performance. However, despite the widely recognised growth-

promoting ability of banks, the highly interwoven relationship between both the banking

sector and the real side of the economy implies that the negative shocks experienced by

the banking sector are not isolated within the financial system but transmitted throughout

the real economy.

The recent global financial crisiswas a prime example of the interconnected relationship

between the banking sector and real economy. The prolonged economic impact of the

1



global financial crisis demonstrated that the intemperance of banks’ risk taking activities

combined with shortfalls of capital reserves, triggered a chain economic events pushing

the global economy into a negative spiral of recession. The initial sub-prime crisis in

the USA set off a deep global recession and led to large losses in macroeconomic output

between $6 to $14 trillion in the US alone, with severe social costs averaging close to

$70,000 per US citizen (Luttrell et al., 2013). In Europe, the European Commission, in

its Economic Review of the financial Regulation Agenda - 2014, reported that between

2008 and 2012, European taxpayers contributed €1.5 trillion in the form of state aid, more

than 12% of European Union (hereafter, EU) Gross Domestic Product (hereafter, GDP), to

prevent the collapse of the financial system. Moreover, the by product of such events saw

unemployment rise drastically1 resulting in many USA and EU households experiencing

significant losses in income and wealth.

In response to the global financial crisis, regulators set out to introduce tougher banking

regulations, namely Basel III capital requirements, i.e., risk-based capital requirements

and leverage2 3, in an attempt to promote a more stable and resilient financial system

and to avoid the repeat of such devastating economic events. In all Basel Committee

on Banking Supervision’s (hereafter, BCBS) official documents regarding Basel III, the

BCBS describes its role as the provider of a set of regulatory foundations to build up a

‘resilient’ banking system that supports the real economy by improving the quality and

quantity of capital that banks need to hold.4 The intervention of Basel III has been set

to increase the criteria adopted to qualify the instruments called to compose both Tier 1

and Tier 2 capital. Moreover, Basel III places additional focus on going-concern loss-

absorbing regulatory capital of the highest quality, also known as Common Equity Tier 1
1 The International Labour Office International Labour Office (2010), reported a 19.1% increase in global unemployment in 2009

with respect to 2007. In the same period, the Euro Area (hereafter, EA) unemployment raised by only 2 percentage points (Pissarides,
2013). During the outbreak of the sovereign debt crisis which forced peripheral EA countries (especially Greece, Ireland, Spain, and
Portugal) to request financial assistance packages from the troika, the level of unemployment raise persistently (Dias, 2017; Lane,
2012; Lucarelli, 2011). In March 2013, the EA unemployment rate reached 12.1%, its highest level since EA inception. Krištić et al.
(2019) found evidence of a certain degree of unemployment hysteresis in the EA countries.

2 For the sake of economy of space in what follows we will identify Basel III capital requirements, i.e., risk-based capital
requirements and leverage ratio as Basel III.

3 Basel III is an internationally agreed set of measures developed by the Basel Committee on Banking Supervision in response to
the global financial crisis, triggered by the collapse of The Lehman Brother in the midst of September 2007. The measures of Basel III
aim to strengthen the regulation, supervision and practices (risk management) of banks worldwide. Its purpose is to enhance financial
stability and resilience of banks.

4 Basel III: Finalising post-crisis reforms
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(hereafter, CET1), as a source of credible and sustainable bank capital reserved to absorb

losses and contain the spread of future financial turmoils.

Given the worldwide economic significance of such regulatory intervention, the capital

requirements introduced by Basel III have received sizeable theoretical and empirical

attention from many quarters. Nevertheless, to date, the existing literature still provides

vastly disparate evidence on Basel III’s adequacy and is yet to reach a clear and decisive

conclusion regarding its capability to foster a more stable, resilient and growth-promoting

financial system. On one hand, the extant literature has argued that the introduction of

Basel III, which urged banks to hold higher-quality assets (e.g., King, 2013), has made the

financial sector more robust to financial shocks, by reducing the macroeconomic volatility

and enhancing its stability (e.g., Dib, 2010). On the other hand, recent research has

shown that compliance with Basel III does not necessarily guarantee the creation of a

more stable and resilient financial system. That is, capital compliance has no significant

effect on banks efficiency or performance (e.g., Ayadi et al., 2016). Moreover, the recent

meta-analysis conducted by Fidrmuc and Lind (2018) indicates that the average expected

effect of Basel III on macroeconomic output is, in fact, negative nonetheless, this crucial

issue remains under ongoing fierce theoretical and empirical dispute.

Accordingly, despite the existing theoretical and empirical evidence on the impact

of Basel III, the extant literature has yet to provide a clear and concise verdict on the

adequacy of such regulation in fostering a more resilient, stable and growth-promoting

financial system. Thus, motivated by the highly ambiguous and inconclusive results

evidenced by the extant literature, the content of this thesis has endeavoured to contribute

towards the discussion onBasel III by addressing an important, yet largely overlooked, flaw

in many of the existing studies. Specifically, this thesis postulates that one of the primary

disconnects between the above, and many more studies in the literature, is the analysis of

the impact of Basel III on one sector of the economy, in isolation. This is relevant because,

as evidenced in the 2008 global financial crisis, all sector of the economy are largely

interconnected and interdependent. Thus, the efforts presented in this thesis contribute

towards the understanding of the economic implications of Basel III by presenting new
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theoretical evidence via a series of Stock FlowConsistent models, wherein, the economy is

modelled as a complex network of interconnected economic sectors. In what follows, we

present the fundamental research questions posited by this thesis and provide a synopsis

of the findings and contributions made by each chapter.

1.2 Research Questions and Contributions

The primary objective of this thesis is to ascertain whether or not Basel III is indeed fit

for purpose. That is, are the regulatory requirements introduced by Basel III, i.e., capital

requirements and leverage ratio requirements, effective in promoting a more stable and

resilient financial system, whilst maintaining, and not hindering, macroeconomic growth.

In the aftermath of the financial crisis, the challenge faced by Government and financial

regulators was not only to provide a safer, responsible, and more efficient financial system,

but also to promote a system of greater equality. Such that, any time in which a bank or

any other financial institution embraces high risk-taking behaviour, policymakers have the

responsibility to ensure that whoever is involved in such riskier activities – not taxpayers

– play their role fairly. More explicitly, the current policymakers’ challenge is to ensure

the creation of a system in which whoever undertakes riskier behaviours must be the first

to bear the losses deriving from banking failure.5

However, whether the current regulation has been able to induce medium/long-term

financial stability while maintaining an adequate level of money creation to promote

economic growth still remains unclear. The overall content of this thesis seeks to provide

a better understanding of the effectiveness of Basel III capital regulation and the growth-

promoting role of the banking system during periods of high Keynesian uncertainty. Based

on the outlined motivations for this thesis, the content of this document has devoted its

attention to provide an answer to the three following fundamental research questions:

• Has Basel III been able to promote a more resilient banking system, thus to maintain

and ensure medium/long-term financial stability and promote the creation of money?
5 Barroso (2014), President of the European Commission maintains that the main auspice in the implementation of Basel III is

that future banking crises never again become sovereign crises. Speech 15Cℎ May 2014.
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• Has Basel III induced any adverse effects on the restoring of a medium/long-term

economic growth?

• How Keynesian uncertainty influences the growth-promoting role of banks?

To answer our aforementioned fundamental research questions, this thesis presents

three theoretical grounded chapters and one empirical chapter, whereby we first, critic-

ally analyse the existing theoretical literature (chapter 2) and thereafter we investigate the

effects of Basel III via our two dynamic Stock Flow Consistent models (chapter 3 and

chapter 4). We conclude our investigation by illustrating, empirically, the trilateral rela-

tionship between Keynesian uncertainty, finance and the real sphere of the economy via

the adoption of Hansen’s (1999) fixed-effect threshold model (chapter 5). In order to truly

understand the motivations behind the current Basel III regulations and critically assess

the technical inconsistencies relating to the financial concerns of policymakers, namely,

financial stability and financial resilience, in chapter 2 of this thesis, we provide an in-depth

review of the different theoretical microfoundations used to explain the existence of banks

and the institutional context that triggered the large trend of megabank-centred shadow

banking system, which has replaced traditional banks and has ultimately resulted in the

implementation of Basel III. In the following chapters, we introduce our baseline dynamic

stock flow consistent model (chapter 3) and extension of the latter ( chapter 4), wherein we

actively account for the role of Keynesian uncertainty on agents’ decision-making process.

Both models’ structure consist of five economic sectors, namely that of households, firms,

banks, a government and a central bank, which we use to answer our two first research

questions. In chapter 5, we illustrate, empirically, the effect of Keynesian uncertainty -

which we proxy via Economic and Policy Uncertainty (EPU) - on the relationship of banks

(which we proxy via private credit) and the real sphere of the economy (proxy via GDP

growth). In this empirical effort we examine the validity of our findings reported in chapter

4, regarding the growth-promoting role of banks and how the latter can be influenced by

the level of Keynesian uncertainty. To further elaborate on the contributions made by each

chapter in this thesis, an overview of chapter 2 and the summaries and contributions of

chapter 3, chapter 4 and chapter 5 are presented in the following sub-sections.
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1.2.1 Chapter 2: Banking Regulation: from Micro- to Macro Regulation

In chapter 2 of this thesis, we present an in-depth review of the alternative theoretical

microfoundations used to explain the existence of banks and the institutional context that

triggered the large trend towards megabank-centred shadow banking system replacing

traditional banks. We, document the underlying transition through different regimes of

banking regulation and the current opacity regarding the concepts of financial stability

and financial resilience. The backbone of this chapter is organised following Freixas and

Rochet’s (2008) arguments who state that any attempt to understand the banking industry

needs to be grounded on a systematic understanding of the interwoven relationship between

banking theory and banking regulation. We complement this structure by illustrating

that, in order to construct a more realistic representation of the relationship between the

financial and the real side of the economy one needs to introduce both concept of ‘time’

and ‘Keynesian uncertainty’.

Accordingly, we underline how the theoretical microfoundations for the existence of

banks can be explained via different theoretical frameworks about agents’ coordination

or information problems, such as transaction costs (economies of scope, economies of

scale); monitoring; adverse selection; moral hazard, to which following Dymski (1993)

we add Keynesian uncertainty. In doing so, we infer that what lies behind these altern-

ative frameworks are theorists’ different understanding about the kind of information and

coordination problems that economy’s agents - and the institutions they create - must

solve. We also highlight that despite the rapid and pervasive acceleration in banking

innovation - with increase risk-taking behaviour - witnessed in the last decades, there still

no consensus about the role of banks in driving economic prosperity and the systematic

implications of their malfunctioning. We stress that the above lack of consensus (dis-

parities between economists who advocate the equilibrium-based economic theory and

heterodox economist) have contributed to the manifestation of the global financial crisis

and the slow recovery of the economic activity, afterwards. In this vein, we propose

that in order to construct a more realistic microfoundation for the existence of banks we

must break down the Walrasian perfect-equilibrium perfect-competition framework and
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include time and Keynesian uncertainty among the other microfoundations. The latter,

and its effects on agents’ decision-making process, is an important element to which we

suggest the reader to pay attention, because throughout this thesis (in theoretical and em-

pirical chapters) we show that Keynesian uncertainty matters to captured both the trilateral

relationship between finance/growth/uncertainty and the profound impacts of the global

financial crisis on banking/GDP/financial-instability outcomes. Our objective is not only

to provide the reader with the core understanding of the different theoretical microfound-

ations used to explain the existence of bank, but also to equip the latter with some key

functional factors to understand how banking failures affect the overall level of economic

activities and, therefore, for the need of a banking regulatory framework which takes into

account for the inherent instability and uncertain nature of the financial system.

Along these lines, we provide a sequence of causes and events that triggered a larger

trend toward megabank-centred shadow banking system replacing traditional banks, ulti-

mately resulting in the transition of regulatory reforms from micro-orientated regulation

to macro-orientated regulation in the capacity of Basel I, II and III. In order to shed light

on what is the current Basel III, and how they have formed, we map out the progression of

Basel reforms and identity the motives behind the regulatory updates from Basel I through

to the post-crisis Basel III accord.

In the final efforts of this chapter, we present a critical assessment of the technical

inconsistencies and disparities between the existing definitions of financial stability and

financial resilience. To date, neither the extant literature nor policymakers have been able

to provide one universally recognised definition of financial resilience or financial stability.

Thus, given the fundamental objectives of this thesis, we endeavour to clarify the existing

ambiguities and inconsistencies between the definitions of governments, central banks and

leading scholars, to present an universal understanding of financial stability. Building on

the insights of Minsky (1980) and drawing from the definitions of the Bank of England

and that of Schinasi (2004), we propose a new definition of financial stability which

manifest three auspicious features: first, our proposed definition embodies an explicit

commitment to pursue and guarantee a social function, namely, to promote effective
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economic development; second, it is consistent with a financial system in perpetual state

of flux and transformation; finally, it embraces the inherently unstable and uncertain nature

of the financial system.

Overall, the endeavours of chapter 2 play a pivotal role in answering all three our

fundamental research questions as they not only identify the link between banking theory,

banking innovation and banking regulation required to assess the impact of Basel III on

financial stability and macroeconomic performance (reported in chapter 3 and chapter 4),

but they also help the reader to understand the trilateral relationship between Keynesian

uncertainty, finance and the real sphere of the economy, as it, additionally, offers a concise

definition of the concept of financial stability, which we use as our lens of analysis

throughout this thesis.

1.2.2 Chapter 3: Banking Regulation in a Dynamic Stock-Flow Consistent Model

The third chapter of this thesis has been developed via a dynamic Stock Flow Consistent

macroeconomic model to investigate the complex macrodynamic interactions and sudden

transitions in a closed economy composed of five sectors (households, productions sector,

financial sector, government and central bank). The theoretical framework used to describe

the interaction between sectors relies on Minsky’s financial instability hypothesis and

Endogenous Money theory. The overall framework upon which this investigation has been

conducted is the current banking regulation, Basel III.

The chapter sets out to address three explicit objectives: first, to investigate the effect-

iveness of the implementation of Basel III to ensure a medium/long-term financial stability

and the promotion of the creation of money; second, to earn a better understanding of

the effectiveness of the implementation of Basel III on restoring a medium/long-term

economic development; finally, this chapter contributes to extend the scarce literature in

Stock Flow Consistent macroeconomic models in this field.

As regard our first objective, i.e., to investigate the effectiveness of the implement-

ation of Basel III to ensure a medium/long-term financial stability and the creation of

money, we do investigate such effects under two alternatives fiscal policy stance, namely,
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a discretionary fiscal stance and a balanced budget fiscal stance. More specifically, in

the discretionary fiscal stance scenario, we assume a government autonomous spending

quasi-endogenously determined. In the balanced budget fiscal stance scenario, we assume

a government’s spending subjected to Maastricht Treaty’s constraints, i.e., the annual

deficit-to-GDP ratio must not exceed 3%.

In order to achieve our goal we focus our attention on how a 2.5% increase in Risk-

BasedCapital (hereafter, RBC), whichmust be compiledwith capital of the highest quality,

CET1, and a leverage ratio constrained to the minimum capital to total asset ratio equals

to 3% of CET1, impact on the behaviour of the following key variables, namely: i) bank

profits, ii) bank liquidity pressure; and iii) bank liquidity.

Our goal is to investigate whether or not a shock, as the one implemented by Basel

III, has been effective to ensure a medium/long-term financial stability and the creation

of money. For this purpose, we move from a steady state where the banking system is

regulated by Basel II capital requirements, towards a new state where the banking sector

is regulated by the capital requirements imposed by Basel III. In detail, we have tested

the effect of passing from a request to hold highest quality of capital, CET1, equal to the

8% of bank’s Risk-Weighted Assets (hereafter, RWA) towards a higher level of the latter

equal to the 10.5%, associated to a leverage ratio constrained to the minimum capital to

total asset ratio equals to 3% of CET1. The shock has been implemented by changing the

magnitude of our main exogenous variable, which account for the above effects, i.e., the

notional capital adequacy ratio.

Consequently, our first objective is to propose an answer to our first research question,

which reads as follows:

• Has Basel III been able to promote a more stable banking system, so to ensure

medium/long-term financial stability and the creation of money?

Our results, theoretically grounded upon our working definition of both financial stabil-

ity and financial resilience, suggest that the implementation of a capital shock of the type

Basel III, i.e., RBC and leverage ratio, have not been neither able to ensure a medium/long-

term financial stability, nor to foster the creation of money.

9



In detail, under a balanced budget regime, the impact of a capital shock of the type

Basel III has in the medium/long-term an immediate first positive effect on bank’s profits,

but the latter does not last more than one period. After that, our results suggest that the

negative effect would drive the bank towards a state even worse from the initial one. Thus,

leaving the bank unable to withstand eventual crises while honouring its social function.

As regard the matter of whether or not the implementation of our capital shock has been

able to promote the creation of money. In this investigation we embraced the endogenous

money theory, which stands that a bank is special and not a simply intermediary who

lends credit by using the deposits that savers place with it. Therefore a bank is special,

because from its act of lending credit, it creates deposits and consequently new money.

Accordingly, our results suggest that the implementation of our capital shock reduces the

amount of loans channel to the real economy and by consequence the amount of money

created.

All in all, our results (theoretical grounded upon ourworking definition of both financial

stability and financial resilience) suggest that, although, the current banking regulation,

Basel III, has explicitly set the minimum capital requirements towards higher levels,

improving in this way the capitalisation of the largest financial institutions - both in terms

of quantity and quality - the experiments conducted within this study (which mimic such

new banking regulatory framework) suggest that rules by themselves do not necessarily

ensure a more resilient and stable banking system. Consequently, regardless whether or

not such a rules are well implemented, they do not by themselves guarantee a permanent

healthy and stable financial system.

As regard our second objective, i.e., to earn a better understanding of the effectiveness

of the implementation of Basel III on the promotion of a medium/long-term economic

development. We investigate such effect adopting the pattern used in our first set of

simulations. However, to reach our second objective we shift our attention from the

explicitly banking industry perspective towards a macroeconomic point of view. Our aim

is to answer our second research enquiry, which reads as follows:

• Has Basel III induced any adverse effect in the restoring of a medium/long-term
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economic development?

In order to reach our goal we focus our analysis on the behaviour of the following key

macroeconomic variables: i) Consumption; ii) Investment; iii) Output; iv) Employment

rate; and v) Income Distribution.

Our results, theoretical grounded upon our working definition of both financial stability

and financial resilience, and supported by a variety of other studies, suggest that from a

theoretical point of view, the implementation of a capital shock (as the one implemented

by Basel III) has not been able to restore the social function of the banking system, i.e.,

the promotion of a medium/long-term economic development. The former, has, actually

substantially contributed to slowdown the real economy.

In detail, according to the ‘expansionary fiscal contractions hypothesis’ (e.g., Giavazzi

and Pagano (1990); Alesina and Perotti (1997); Alesina et al. (2002); Alesina and Ardagna

(2010), among others) our results are the by-product of an immediate raise in confidence

of households and investors. Such that, in an economy where government expenditure

is constrained by Maastricht Treat’s principles, our capital shock stimulates consumption

and investment but only in the very short-term. Indeed, after just two period our depicted

economy shows an overall negative effect, which drives the economy towards a new steady

state that is even worse vis-à-vis the state before the shock was implemented. The negative

and pervasive effect spreads along the whole economy, such that the level of investments,

consumption, output, employment, and income distribution all fall and stay below the

level that they had in the state in which constraints such the ones requested by Basel III

were not into law.

What we have wanted to stress, with our set of simulations is that bank capital, even

though of the highest quality (CET1), must be considered only as cushion to contain losses

and the immediate spread of financial panic, not, in any case whatsoever, as guarantee

against losses. Put simply, higher level of capital must never represent a substitute for an

inefficient risk management. The efficient management of risk must come from both sides

of the play ground, financial intermediaries and regulators.

The main advantage of the Stock Flow Consistent approach is that it provides a frame-
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work for treating the real and the financial sides of the economy and their interdepend-

encies in an integrated way (Nikiforos and Zezza, 2018, p. 63). Technically, it provides

the instruments through which is practically possible to model an unstable and complex

macro-economy, taking into consideration the multiple interactions between its sectors,

without need to refer to any sort of representative maximiser agent, whose actions bring

him unfailingly to an equilibrium, thanks to the hidden coordinating guide of theWalrasian

auctioneer. The integration of the financial and the real sectors provides a more compre-

hensive way to investigate issues related to financial fragility, the creation of money and

their links with the real economy. Aspects that were neglected within equilibrium-based

macroeconomics models, prior to the global financial crisis.

1.2.3 Chapter 4: Banking Regulation, Monetary Policy and Keynesian Uncertainty

in a Dynamic Stock-Flow Consistent Model

In chapter fourth of this thesis we extend our baseline dynamic Stock Flow Consistent

model developed in chapter 3, by adding an additional level of complexity. Specifically,

we account for an economy characterised by a higher degree of perceived Economic and

Policy Keynesian uncertainty, (hereafter, EPU). Our hypothesis is that in turbulent periods,

where the degree of perceived EPU is higher, agents tend to postpone decisions, awaiting

more precise information or more pressing needs. This cautiousness makes them less

responsive to changes in the economic environment, including monetary policies, such

as policy interest rate, reserves requirements or Quantitative Easing (hereafter, QE). The

overall framework upon which this investigation has been conducted is the current banking

regulation, Basel III, associated with monetary and fiscal policy implementations.

The chapter sets out to address three explicit objectives: first, to evaluate the effective-

ness of Basel III in combinationwithmonetary policy implementations on the performance

and stability of the banking industry, so to ensure a medium/long-term financial stability

and the creation of money; second, to earn a better understanding of the effectiveness of

the combined effect of Basel III with monetary policy interventions, on the promotion of

a medium/long-term economic development; third, the chapter contributes to extend the
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scarce literature in Stock Flow Consistent macroeconomic models in this field.

As regard our objectives, we explore the combined effect of Basel III with alternative

monetary policies (i.e., conventional such as interest rate and reserves requirements and

unconventional as QE), under two alternative scenarios, namely: i) discretionary budget

fiscal stance vs. balanced budget fiscal stance; ii) higher EPU - vs. a state in which EPU

does not play a decisive role. To the best of our knowledge no study has faced yet the

effects of the interaction between the current banking regulation with monetary policy

under alternatives fiscal regimes, and different degrees of Keynesian uncertainty, so as

their real impact to both financial and real side of the economy. More specifically, in

the discretionary fiscal stance scenario, we assume a government autonomous spending

quasi-endogenously determined. In the balanced budget fiscal stance scenario, we assume

a government’s spending subjected to Maastricht Treaty’s constraints, i.e., the annual

deficit-to-GDP ratio must not exceed 3%. From the monetary policy side we consider two

conventional and one unconventional monetary policy mechanisms, i.e., i) an increase of

policy interest rate; ii) an increase in reserve requirements; and iii) the implementation of

QE.

In order to achieve our objectivewebegin our experiments by exploring the effectiveness

of Basel III associated with conventional and unconventional monetary interventions, in

an economy where EPU does not play a decisive role. We proceed by considering a higher

level of agents’ perception of EPU. We interpret the implications of such outcomes under

two polar fiscal regimes, namely a discretionary fiscal stance vis-à-vis balanced budget

fiscal stance (or Maastricht criteria).

More specifically, first, we increased the magnitude of our banking regulatory exogen-

ous variable, i.e., the notional capital adequacy ratio, accordingly to Basel III requests.

For this purpose, we tested the effect of passing from a request to hold highest quality

of capital, CET1, equal to the 8% of bank’s Risk-Weighted Assets (RWA) towards a

higher level of the latter equal the 10.5%, associated to a leverage ratio constrained to

the minimum capital to total asset ratio equals to 3% of CET1. Second, we increased by

the 0.03 percent the magnitude of our monetary exogenous variable, which account for
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our first conventional monetary policy, i.e., the policy interest rate. Third, we increase

the magnitude of both our monetary exogenous variables, which account for our second

conventional monetary policy, i.e., reserves requirement on bank’s short-term deposits

and bank’s long-term deposits, respectively, by almost 6 percent. Finally, to capture the

unconventional monetary policy we considered the implementation of a process of asset’s

purchasing held by the central bank, also know as Quantitative Easing, we interpret the

latter as the capability of the central bank of purchases all the bills which have not been de-

manded/or subscribed by banks or households. In such a way, during periods of financial

distress the central bank can intervene to support credit flows and stimulate the economy

even after the central bank reached the so-called effective zero lower bound (0.5%).

Our more interesting findings are related to bank profits. Specifically, we find that

regardless of the level of perceived EPU, the joint combination of Basel III with an

increase in policy interest rate has a consistently large positive impact on bank profits.

Such effect is qualitative consistent across both types of fiscal regime enacted and only

slightly quantitative greater under ‘Masstricht criteria’. However, when we considered

the combined effect of Basel III with an increase in reserve requirements, we observed

that the latter induces a consistent negative effect on banks profits. Our results suggest

that this negative effect does not depend on the type of fiscal regime enacted and it is

not influenced by the level of perceived EPU. From the other side the effect of the joint

combination of Basel III with QE is far more complex. The latter seems to be conditioned

by both the type of fiscal regime enacted and by the level of perceived EPU. That is, under

a discretionary fiscal stance it induces an immediate negative effect on banks profits.

However, such negative effect is less intense than the one identified when we considered

reserve requirements. Indeed, the former last only two periods. After that, bank profits

level goes back to its initial baseline. Whereas, under ‘Masstricht criteria’ the effect of the

joint combination of Basel III with QE is conditioned on the level of perceived EPU. That

is, when the degree of perceived EPU is low, the implementation of QE has an immediate

positive effect which last two periods, after that the level of bank profits goes back to its

original state. When instead, the degree of perceived EPU is higher, the implementation
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of QE has an immediate and prolonged negative effect which last almost four periods.

After that, the level of bank profits recovers its original level.

Thus, in our depicted economy, a higher degree of EPU holds economics activities

down and potentially also the effectiveness of our capital shock and monetary policy

shocks, jointly considered, hindering, consequently, the restoring of the social function of

the banking system, i.e., the promotion of a medium/long-term economic development.

The above results are in line with Aastveit et al. (2017), who shows that the effectiveness

of monetary policy is largely conditional on the level of economic uncertainty.

1.2.4 Chapter 5: Private Credit and Macroeconomic Performance: Evidence of

Keynesian Uncertainty Thresholds

In chapter 5 of this thesis we explore, empirically, the relationship between private credit

growth and macroeconomic performance (GDP growth) over varying levels of Keynesian

uncertainty using disaggregated credit data in a consistent sample of countries. More

specifically, we use a sample of 16 countries over the period of 1998-2018. For this

purpose, we adopt Baker et al.’s (2016) novel text-based Economic and Policy Uncertainty

(hereafter, EPU) index to proxy Keynesian uncertainty and examine the effects of private

credit over tranquil and turbulent periods of Keynesian uncertainty à la Dymski (1993).

To account for the potential differential effects of private credit growth induced by our

Keynesian uncertainty proxy, we employ the fixed-effect threshold of Hansen (1999).

To the best of our knowledge no study has yet investigated whether changes in the level

of perceived Keynesian uncertainty influence the dynamics in the relationship between

private credit and economic growth. Hence, our results illustrate the first empirical

evidence of the trilateral relation between Keynesian uncertainty, finance and growth.

Specifically, our results identify the statistical significance of a single threshold/turning

point in the relationship between private credit on economic growth induced by low

and high levels of EPU. Formally, we show that in periods of low uncertainty (tranquil

times of Keynesian uncertainty) a one percentage point increase in private credit growth

statistically and positively increases GDP growth by 0.128 percent. In contrast, in turbulent
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periods of Keynesian uncertainty, a one percentage point increase in private credit growth

statistically and negatively impacts GDP growth by -0.071 percent. We further consolidate

our understanding of the trilateral relation between Keynesian uncertainty, finance and

growth by extending our empirical analysis. In particular, we decompose private credit

into its respective components, namely, firm and household credit growth. Our results

suggest that in tranquil times of Keynesian Uncertainty, the threshold induced effects of

total private credit on GDP growth are largely driven by the positive effects of household

credit growth while during more turbulent periods of Keynesian uncertainty, the threshold

induced effects of total private credit on GDP growth is mostly driven by the negative

effects of firm credit expansion. Our findings are robust vis-à-vis an alternative dependent

variable, namely, the growth rate inGDP per capita, and alternative and time-seriesmoving

averages.

Overall, the empirical endeavours of chapter 5, in examining the effects that banks’

activities (i.e., lending capacity) have on macroeconomic performance over periods of

Keynesian uncertainty, not only reinforce our theoretical discussion presented in chapter

2, but also fortify the findings evidenced in chapter 3 and chapter 4. Accordingly, we

confidently, further stresses for the need of an adequate regulatory financial framework

which accounts for the inherent instability and uncertain nature of the financial system.

So that, during tranquil times of Keynesian uncertainty, agents can optimise the growth-

promoting capabilities of financial institutions, and minimise the growth inhibiting effects

driven by turbulent periods of Keynesian uncertainty.

1.3 Structure of the thesis

The remainder of the thesis is organised as follows. Chapter 2 provides an in-depth

review of the alternative theoretical microfoundations for the existence of banks and

their role in the dissemination of adverse shocks. Next to, we document the underlying

transition through different regimes of banking regulation. Besides, we assess the technical

inconsistencies surrounding the terms financial stability and financial resilience. Chapter
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3 presents an analysis of the impact of a capital shock (as the one implemented by Basel

III) on the banking sector and the real economy, via our dynamic Stock Flow Consistent

model. Chapter 4 investigates the combined effect of Basel III with monetary policy on

the banking industry and the real economy over different levels of perceived Keynesian

uncertainty and fiscal policy regimes. Chapter 5, presents an empirical analysis of the

effect of Keynesian uncertainty on the role of banks that we proxy via the provision of

private credit. Finally, chapter 6 concludes the thesis, discusses new policy implications

and identifies areas for ongoing and future research.
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Chapter 2

Banking Regulation: from Micro- to Macro

Regulation

“The theorist must not pretend to wisdom, if he knows so little what he is about as

to mistake his abstract formulæ for rules immediately applicable to practice.”

Edgeworth F.Y. (1888, p.127)

2.1 Introduction

Along the historical and economic evolution of the banking industry1 economists have

established different foundational theoretical bases to explainwhy banks exist (Fama, 1985;

Bhattacharya and Thakor, 1993; Greenspan, 2000a); what is their role within the economic

system (Levine, 2005; McLeay et al., 2014a, 2014b); how their malfunctioningmay spread

negative externalities throughout the real economy (Schumpeter, 1939; Leathers and

Raines, 2004) and how they can be regulated (Basel Committee on Banking Supervision;

Ferguson, 2010; Financial Crisis Inquiry Commission (FCIC), 2011).

The discussion in this chapter will elaborate on the aforementioned matters. First, we

underline how the theoretical microfoundations for the existence of banks can be explained

via different theoretical frameworks about agents’ coordination or information problems,

such as transaction costs (economies of scope, economies of scale); monitoring; adverse
1 Macleod’s (1893) Theory and practice of banking presents a detailed study about the origins of the banking system.
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selection; moral hazard. We complement this analysis by suggesting that in order to

construct a more realistic representation of the relationship between the financial and the

real side of the economy one needs to introduce both concepts of ‘time’ and ‘Keynesian

uncertainty’ among the conventional microfoundations used to justify the existence of

banks and their role in the dissemination of adverse shocks throughout the real economy.

In our understanding, by going through the details of these alternative frameworks it is

possible tomake it clear that what lies behind these alternative views are theorists’ different

ideas about the kind of information and coordination problems that economy’s agents –

and the institutions they create –must solve. While the theoretical microfoundations for the

existence of banks does not face major controversies, economists’ attempts to explain the

role of bankswithin the economic systemaremore controversial (Moore, 1988; Samuelson,

1948; Fama, 1980). To the extent that, the absence of consensus or disagreements about

the role of banking firms in driving economic prosperity and the systematic implications

of their malfunctioning has conditioned the efficacy of financial reforms that occurred

over the past decades (Rochet, 2010; Poledna et al., 2014, 2016, 2017). The financial

regulatory framework has indeed undergone periods of heavy regulation followed by

intensified periods of deregulation, which effects reverberated throughout the real economy

(Financial Crisis Inquiry Commission (FCIC), 2011).

In our discussion, we highlight the fact that despite the rapid and pervasive acceler-

ation in banking innovation with increased risk-taking behaviour that our contemporary

economy has witnessed in the last decades, still little attention has been paid to the role

of banks and how they contribute to the dissemination of adverse shocks (Cerpa Vielma

et al., 2019). We stress that the disparities in understanding the role of banks between eco-

nomists who advocate the equilibrium-based economic theory and heterodox economists

have contributed to the manifestation of the global financial crisis and the slow recovery

of the economic activity, afterwards. In particular, the equilibrium-based theory attempts

to explain, money, finance, and the institutions specialising in financial transactions, based

on agent preferences, endowments, complete markets, perfect competition, perfect in-

formation and technology, alone. As a result, money, finance - banks and banking – are
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problematic. They are only implicit functions rather than explicit and visible functions. By

contrast, in an imperfect world, agents are not perfectly rational, markets are incomplete

and there is nothing such as perfect and freely available information.

We propose that in order to design a comprehensive and realistic microfoundation for

the existence of money, credit and the economic role of banks in the dissemination of ad-

verse shocks it is mandatory to break down such perfect-competition perfect-equilibrium

assumptions and build up a more realistic theoretical microfoundation for the existence

of banks, which includes time and Keynesian uncertainty. The latter, and its effects on

agents’ decision-making process, is an important element to which we suggest the reader

to pay attention, because throughout this thesis (in theoretical and empirical chapters)

we show that Keynesian uncertainty matters to captured both the trilateral relationship

between finance/growth/uncertainty and the profound impacts of the global financial crisis

on banking/GDP/financial-instability outcomes. More specifically, by considering, time

and Keynesian uncertainty among the conventional microfoundations used within the

equilibrium-based theory, to justify the existence of banks (e.g., transaction costs - eco-

nomies of scale or economies of scope - monitoring; adverse selection and moral hazard),

it is possible to achieve four levels of understanding. First, how money emerges as a mean

of exchange and a way of storing value between transactions. Second, it is possible to

understand why banks’ economies of scale and economies of scope make it profitable for

banks (and not for borrowers themselves) to specialise themselves in transforming financial

assets issued by borrowers. Third, it allows us to consider ‘time’ and ‘credit’ as explicit

and not implicit factors. In this way, one can prevent events from happening at once, but

at different points in ‘time’. Fourth, we can describe banks’ willingness to supply credit

and hence banks’ indirect/direct contribution to the economic activity, especially during

turbulent times.

Our objective behind this discussion is twofold. First, to provide the reader with a

core understanding of the different theoretical microfoundations used to explain why the

institutional service of banks has arisen. Second, to equip the reader with some key

factors to understand how banks failures affect the overall level of economic activities and
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therefore the need for a banking regulation framework, which takes into account for the

inherent instability of the financial system. Along these lines, we provide an overview

of the main sequence of causes and events which drove the banking regulation from a

framework mainly focused on micro-prudential supervision towards the current state of

banking regulation, Basel III capital requirements, i.e. risk-based capital requirements

and leverage2, grounded on a macro-prudential perspective. We believe that by devoting

part of our investigation to these aspects we will earn a better understanding of the causes

that have led the global financial system to its nearly collapse.

The contributions of this chapter towards the overall efforts of this thesis are as follows.

First, we provide a theoretical and historical sequence of causes and events triggered a

larger trend toward megabank-centred shadow banking system replacing traditional banks,

ultimately resulting in the transition of regulatory reforms frommicro-orientated regulation

to macro-orientated regulation, in the capacity of Basel I, II and III. Second, we identify

a lacuna in the extant literature relating to how one can define two of the most relevant

concepts upon which the current banking regulation lies its purposes, namely the concept

of financial stability, and financial resilience. Given the utmost importance of a clear

cut definition of the latter to properly understand the rationales underpinning the current

banking regulation and its aims, we critically address the technical inconsistencies and

disparities between the existing definitions of financial stability and financial resilience and

propose a novel and clear working definition of financial stability and financial resilience,

so much so, it objectifies the long-run goal of a stable financial system.

In our interpretation of the role of banks and its link with banking regulation, as well

as in our reasoning which drove us to develop our working definition of financial stability

and financial resilience, we follow two insights. First, that of Minsky (1978, p. 3), who

suggests that a capitalist economy with sophisticated financial institutions is capable of

several modes of behaviour and that the mode that actually rules, at any time, it depends

upon institutional relations, the structure of financial linkages, and the history of the

economy. Next to it, we follow Dymski et al. (2019, p. 110) who state that at the heart of
2 For the sake of economy of space in what follows we will identify Basel III capital requirements, i.e. risk-based capital

requirements and leverage ratio as Basel III.
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the recent global financial crisis, one can find the growing complexity, interconnectedness,

and unaccountability of the large institutions. Such that this new crisis era is the by-product

of the rising share of transactions outside of regulatory oversight and by financial markets’

global interconnectedness. One implication of it, it is that traditional bank position-taking

could be swamped by contingent claims on unregulated instruments poorly understood

even by their creators. Along those lines, we conclude that nowmore than ever an effective

financial regulation requires a theory in which financial instability is the norm, rather than

an extraordinary event as a result of the disruption of a bad institution and their potential

systemic negative spillovers.

For our purpose, the rest of this chapter is organised as follows. Section 2.2 presents

the theoretical microfoundations for the existence of banks. Section 2.3 discusses the

role of banks in the dissemination of adverse shocks throughout the real sphere of the

economy. In this section we present a theoretical and historical sequence of causes

and events triggered a larger trend toward megabank-centred shadow banking system

replacing traditional banks, ultimately resulting in the implementation of Basel III (the

current banking regulatory framework) presented in Section 2.4. Section 2.5 provides a

critical assessment of the technical inconsistencies and disparities between the existing

definitions of financial stability and financial resilience, and propose our novel working

definition of the latter. Section 2.6 displays our concluding remarks.

2.2 Theoretical Microfoundations for the Existence of Banks

In everyday economic life, financial transactions – those involving the payment or receipt

of money and/or the financing of asset purchases or ongoing firm or household operations

– have become so pervasive that an entire contemporary literature on ‘initialisation’ has

arisen. By contrast, in equilibrium-based economic theory, which attempts to explain

observed phenomena based on agent preferences, endowments, and technology alone,

money and finance – and hence banks and banking – are problematic.

In Walrasian general equilibrium, no role for money or credit exists, because markets
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are complete, information is perfect, and perfect competition exists. In this analytical

framework, theorists assume that agents can trade ‘real goods and services’ directly based

on an equilibrium price vector, over all relevant periods. Thus, since all transactions are

‘pre-coordinated’ in advance and immediately repaid in a sequence of pre-agreed purchases

and sales, those who are willing to trade cannot make mistakes or incur in any additional

cost. The natural consequence of this perfect-competition perfect-equilibrium world is

that financial phenomena such as money is unneeded, credit is unspecified, and banks have

no role to play. It is only by introducing market imperfections, hence by breaking down

the core assumptions of the equilibrium-based framework, that the existence of financial

phenomena such as money, credit, and banks emerge. Specifically, transaction costs

and/or missing or asymmetric information can generate fundamental roles for financial

transactions – money and credit – and institutions specialising in financial transactions –

notably banks.

In the equilibrium-based economic theory of banking, the concern of economists

working at the foundational level of theory is with justifying the simple existence of money

and/or credit. It follows that, the core theory of banking activity provides a far simple

description of what banks do that it will be the case in real-world settings. Specifically,

within this framework banks are considered as simple retailers of financial securities that

buy securities issued by borrowers (i.e., they grant loans) and sell claims to lenders (i.e.,

they collect deposits). In this fashion, Gurley and Shaw (1960), Benston and Smith (1976)

and Fama (1980) state that banks’ role is the transformation of financial contracts and

securities. Practically speaking, it can be said that banks do so by transforming deposits

of convenient maturity - such as low-risk demand deposits without restrictions on the

minimum amount and with low risk - into larger and riskier loans with a longer maturity.

However, banking activities in the real world are, in general, more complex. Banks

provide an unquestionable number of important functions that contribute to the promotion

of the growth of an economy, such as the creation and allocation of financial resources

within the real economy (e.g., banks create money by granting mortgages to households

and by lending out loans to production firms). In doing so, banks deal with at least two
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types of financial contracts: i) contracts or securities issued by firms (borrowers) and ii)

contracts or securities desired by investors (depositors). The nature and characteristics of

these contracts are indeed inherently different because the preferences (expectations) of

said agents are themselves fundamentally different.

Tightly linked to the above functions, banks ensure the provision of a system of

payments to households and companies allowing them to settle transactions. Banks also

provide services of risk management, and ‘maturity transformation’ at different levels

(private, corporate, domestic and international sphere). It is thus, the specificity of the

banking industry and the relevance of its critical services which simultaneously define

both the essence of banks’ economic function and the rise of market imperfections. It is

important to note, since this early stage, that it is the rise of market imperfections that

breaks down the core assumptions of the equilibrium-based economic theory for banks

and allows us to introduce market problems that cannot be addressed within the general

theory of public regulation. In particular, the general theory of public regulation cannot

address banks’ inherent fragility and the presence of asymmetric information — whether

ex-ante the provision of funding (adverse selection), interim the provision of funding

(moral hazard), or ex-post the provision of funding (costly state verification) — connected

to the factual paradox that banks’ main financial creditors are also their customers.

Therefore, the presence of market imperfections and asymmetries in information em-

phasise not only the role of money and credit but also acknowledge the relevance of banks’

activities. The latter is achieved by recognising banks’ ‘critical economic’ role when

it comes to their ability of partly solving, or at least sharing, problems such as adverse

selection and moral hazards. Those problems are indeed linked to the fact that borrowers

and lenders are ‘incentive-incompatible’ — a borrower’s potential gain is often a lender’s

potential loss. It is worth to note that in credit and deposits activities, asymmetries in

information generate transaction cost that can only be partially overcome by banks through

the exploitation of economies of scale, economies of scope and other inherent advantages.

The discussion in this section will illustrate how the existence of banks can be explained

via different theoretical frameworks about agents’ coordination or information problems,
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such as transaction costs (i.e., economies of scope and economies of scale), monitoring,

adverse selection, moral hazard and Keynesian uncertainty.

The purpose of this section is to present the different microfoundational theoretical

bases that economists have established to explain why banks exist, and how they can

malfunction or fail. Going through the details of these different pathways will make it

clear that what lies behind these different views are theorists’ different ideas about the kind

of information and coordination that agents may face and the economic role that money,

credit and banks play within a modern monetary economic system.

2.2.1 Transaction Costs

In the real world there is no space to assume ‘double coincidence of wants’, amply used

in neoclassical models. It follows that, given the spatial separation among heterogeneous

agents, transactions costs are naturally presented. Such costs may involve either expended

time to find another agent with whom to make a contract or to gather private information

from potential borrowers. By considering the existence of transaction costs such as

economies of scale or economies of scope, monitoring and auditing it is possible to

achieve three levels of understanding. First, how money emerges as a way of storing value

between transactions and provides a mean of exchange. Second, why banks’ economies of

scale or economies of scopemake it profitable for banks (and not for borrowers themselves)

to specialise in transforming the financial assets issued by the borrowers. Third, it allows

us to consider ‘time’ and ‘credit’ as explicit and not implicit factors; in this way one can

prevent events from happening at once but at different points in ‘time’.

2.2.2 Economies of Scope

In industrial organisation, economies of scope are defined as the economic effect obtained

when the total production costs for one company to produce multiple products is lower

than those that would be incurred by several single-product companies. Thus, economies

of scope arise when a production factor associated with the production of a given product

is used in the production of another product without additional cost. In the banking
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industry, information collection, credit assessment capability and information deriving

from long-term customer relationships are used for short-term and long-term lending and,

for providing risk management and other functions without additional costs. These factors

relating to customer information and banks’ know-how are thus central to economies of

scope as once obtained they can be employed repeatedly without incurring any additional

cost.

According to Freixas and Rochet, 2008, p. 18, there are three general explanations to

why economies of scope occur. Two of these explanations stem from portfolio theory

while the third is advanced by Kashyap et al. (2002) in reference to banks’ know-how in

managing liquidity risk.

The first explanation is grounded on agents’ risk aversion and the comparative advantage

linked to it. More specifically, it considers that in equilibrium, economies of scope stem

from the comparative advantage obtained by banks from holding risky assets relative to

the unwillingness of a low risk investor to hold the same risky asset. This can be explained

by the fact that banks have access to a sizeable pool of depositors, which makes them

less risk-averse than individual investors. Consequently, availability of larger financial

resources coming from different investor increases banks’ motivation to short-sell the

riskless or less risky assets and invest more than their own wealth in the risky market

portfolio. By doing so banks increase their economies of scope.

The second source of economies of scope is diversification. More explicitly, it is linked

to banks’ know-how to work out the positive correlation existing between the returns of

different categories of securities and the position (long vs. short) to hold, accordingly. To

clarify this concept, let’s assume that the returns of two categories of securities (security

loans and deposits) are positively correlated, i.e., loans have a positive expected excess

return (over deposits) and deposits have a negative expected excess return. Given these

premises, banks will consequently decide to hold a long position on security loans and

a short position on deposits. Subsequently, by making such decisions on a large scale,

banks can take advantage of their economies of scope.

The third source of economies of scope, advocated by Kashyap et al. (2002), is also
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grounded on banks’ know-how. Specifically, banks’ ability in managing liquidity risk and

the provision of liquidity on demand can increase economies of scope. In addition, by

offering both loan commitments or credit lines as well as deposit services, banks not only

need to hold large balances of liquid assets, but they also need to perfectly correlate their

activities in a way to exploit the synergies created by the provision of these two activities

jointly considered. Thus, conversely to other financial institutions who specialises in the

provision of only one service, banks that offer both services can achieve economies of

scope (e.g., to hold a smaller total volume of liquid assets on its balance sheet). Hence,

they can take advantage of the synergies between these two services and sharing some of

the costs of the liquid-asset stockpile.

Although all the above explanations assign different degrees of relevance to banks’ ac-

cumulated know-how, none of them explicitly consider the relevance of banks’ production

of information (searching and monitoring). They assimilate deposits to a short position

in a riskless asset, which given the limited liability it is an assumption that cannot hold.

Consequently, by not explicitly considering the production of information, the above ex-

planations fail to account for the positive effect that holding information has when banks

operate in a highly competitive financial system. Accordingly, such explanation does not

account for the added value of those intangible assets, such as collected information, credit

assessment capability and long-term customer relationship. Specially it does not account

for the benefits they bring (i.e., no additional costs) when used in short-term and long-term

lending, in the provision of risk management and other functions. Therefore, by assuming

that one significant role of banking is to produce information related to specific borrowers

and industries (Leland and Pyle, 1977), it becomes predictable that as banks enter other

businesses, they can achieve economies of scope by using their accumulated information

and know-how without additional cost. In this way economies of scope provides a theor-

etical foundation for the existence of the banking industry in an era of rapid advances in

information technologies.
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2.2.3 Economies of Scale

In industrial organisation, economies of scale are defined as the cost advantages that

enterprises obtain due to size, output, or scale of operation, which helps to decrease the

cost per unit of output with corresponding increase of scale. This is because fixed costs are

spread out over more units of output. The same principal can be extended to operational

efficiency, where the benefits of the increasing of the scale can be obtained through the

reduction of the variable costs. In all these cases, enterprises create value by exploiting

their economies of scale and sell their products at lower prices. So that, consumers can

purchase more of such product and simultaneously they can save more or spend more of

their money on other goods and services.

Such notions also hold in the banking industry, where banks can be seen as multi-

product providers. The variety of products and services banks offer (e.g., collected

information, credit assessment capability, information deriving from long-term customer

relationship and checking accounts, etc.) can be regarded as separate product-specific

processes, which in turn, yield cost advantages any time the per unit cost of producing a

product or service declines, as bank output rises.

In our case, output can be understood as the number of deposits and loan accounts

(Benston, 1972). Excluding the costs of borrowed funds, banks’ outlays include the costs

of compensation, information, technology, and legal services (Kovner et al. 2014). Thus,

banks’ economies of scale arise from the efficient combination of several key factors such

as physical capital, human capital, technology and borrowed funds, which allow banks

to produce products and offer services at lower cost. Banks can also achieve economies

of scale via liquidity insurance à la Diamond and Dybvig (1983). However, this type of

economies of scale is not exclusive of banks.

To present a specific economy of scale unique to banks and the banking industry, we

need to introduce the presence of asymmetric information and assume that one significant

role of banking is to produce information related to specific borrowers and industries

(Leland and Pyle, 1977). In this way informational asymmetries are crucial for explaining

the superiority of banks over financial markets in the provision of liquidity insurance.
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Consequently, by using their accumulated information and know-how banks can achieve

economies of scale and obtain cost advantages that can be transferred to businesses and

households while using less of the economy’s valuable resources.

Baltensperger (1972) extended the above position by acknowledging the significance

of uncertainty as a main source of banks’ economies of scale: ‘Exploitation of economies

of scale due to uncertainty is in some sense “raison d’être” for banks’. According to the

author, it is due to the uncertainty about future cash flows (generated from both the asset

and the liability side) that a special category of economies of scale arises. Specifically,

economies of scale accountable to risk in connection with i) reserves and ii) capital

account. In the first case, the mechanism by which uncertainty creates economies of scale

in connection with reserves, is linked to banks’ impossibility to know exactly the amount

of cash they need to hold in order to meet their inflows and outflows. Subsequently, from

the liability side, banks are forced to hold some cash reserves. However, since reserves

bring a zero return, holding reserves comes at a cost. It is from banks’ capability to

determine (more or less accurately) the relationship between the optimal reserve policy

and the associated costs, that, all things equal, they are able adjust their reserves toward

the profit maximising optimum. From the asset side, uncertainty related to repayment of

loans (about time, or about the solvency of the debtors) reflects itself in uncertainty about

cash flows, increasing banks’ risk of reserves default. Therefore, since the optimal level

of reserves depend on the volume and the structure of both assets and deposits, banks can

optimise the amount of reserves they hold by minimising the expected associated costs.

In the second case, the mechanism by which uncertainty creates economies of scale is

related to banks’ risk of insolvency and the costs associated to bankruptcy. In particular, it

stems from banks’ impossibility to know in advance the extent of the losses they are going

to face at the end of the period, and the consequent amount of capital they need to hold in

order to maintain a given risk level (negative worth and bankruptcy). In this second case,

Baltensperger’s capital account model shows that the higher the degree of uncertainty, the

larger is the significance of the expected costs stemming from holding capital account,

and the associated economies of scale.
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Finally, it is worth to note that, as in the case of reserves, also in the case of account

capital, uncertainty about capital losses can originate from the liability side of banks’

balance sheet. Therefore, in the general case, in which uncertainty stems from both the

asset- and the liability-side, the optimal capital account and the associated economies

of scale depend on volume and structure of both deposits and loans. All in all, it is by

combining of all the above factors that economies of scale provide a theoretical foundation

for the existence of banks.

2.2.4 Monitoring

In a world where imperfect information is an unavoidable factor, the rationale behind

individual lenders propensity to delegate monitoring activities to banks, lies mainly on

their impossibility to individually contain borrowers’ probability of failure to repay their

loans and interest as agreed. In other terms, on the impossibility to contain/reduce credit

risk. On this basis, Freixas and Rochet (2008) consider banking monitoring as one of the

banks’ most distinct and important activities.

In contrast to individual lenders and other non-bank financial institutions, banks are

efficient in monitoring activities for three main reasons: i) banks can build deposit rela-

tionships with borrowers (Qi, 1998; Mester et al., 2007); ii) banks are able to specialise in

some areas of their business to perform a constant and efficient management ofmonitoring;

iii) banks have access to inside information, which Fama (1985) defines as informational

advantage.

In the first case, deposit relationships with borrowers, Mester et al. (2007) and Mester

et al. (2007) suggest that based on the deposit services provided, banks can monitor

borrowers’ deposit accounts and get access to timely and exclusive private information,

including information on the borrowers’ cash flows. That is, a bank’s deposit service can

be an effective way to explain the advantage in monitoring of banks over individual lenders

or other non-bank financial institutions.

In the second case, we refer to Diamond’s (1984) analysis of the determinants of

delegation costs. Diamond develops a model in which a financial intermediary has a net
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cost advantage, on the production of information, relative to direct lending and borrowing.

Given that monitoring is costly, banks have a gross cost advantage in collecting borrowers’

information. The alternative (i.e., in case of many lenders and one or few borrowers),

will imply either duplication of effort (if each lender monitors directly), or a free-rider

problem, where in the latter case no lender monitors because his share of the benefit is too

small.

Following this, it is needless to mention that the production of information, delegated to

banks, also yields them benefits (i.e., information cost advantage). However, next to such

benefits banks’ information cost advantage brings also incentive problems to monitors.

Diamond defines the latter as ‘delegation costs’, which is independent of the universal

risk setting (neutrality or not). In this manner, diversification plays a key role in reducing

or eliminating delegation costs. Banks are able to bear risks at a lower risk premium

and reduce the trade-off between risk sharing and incentives. Consequently, individual

lenders can efficiently delegate monitoring tasks to banks, which can be achieved through

diversification at a lower cost of delegation. It follows that, the possibility of diversifying

makes the incentive problem sufficiently different to reduce delegation costs getting close to

offering riskless deposits and allowing banks to achieve a net advantage of intermediation.

The same principle holds also from the lenders side. Specifically, incentive problems may

stem from the impossibility of delegators to impose pecuniary penalties on a monitor who

does not perform well. Subsequently, diversification makes it feasible to hire an agent (the

bank) to monitor an agent (the borrower).

In contrast to Diamond’s (1984) theory of delegated cost, which can be extended to

all financial intermediaries - banks and non-bank financial institutions - in the third case

regarding banks’ access to inside information, Fama (1985) argues thatmonitoring services

offered by banks can explain their specificity with respect to others non-bank financial

institutions and thus their comparative advantages as lenders. Specifically, contrary to

individual lenders and other non-bank financial institutions, who only have access to

publicly available information generated by borrowers or information purchased (e.g.,

independent audits, and ratings agencies), bank loans (which Fama assimilates to inside
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debts) allow banks to get access to internal information from borrowers not otherwise

publicly available. Accordingly, it follows that the costs of contracting bank loans are

lower for individual lenders than the contracting costs for outside debt. Consequently, for

individual lenders and other non-bank financial institutions it is economical convenient to

delegate bankers the monitoring activities and the direct access to the lender’s decision

process, instead of producing the range of publicly available information by themselves.

All in all, grounded on Black’s (1975) argument that because bank borrowers are

usually also depositors, banks have a low-cost ongoing history of financial information,

Fama (1985) builds his costs informational comparative argument, where he argues that

banks’ comparative informational advantage, is especially valuable for making monitoring

and avoiding the duplication of monitoring information. In all the ways above described,

banks can exploit their economies of scope and economies of scale in monitoring - due

to their low costs of delegation (Diamond 1984); banks can reduce their information and

transaction costs, which ultimately translate into lower prices for services. Accordingly,

banks can earn a comparative advantage relative to individual lenders and other non-

bank financial institutions (Fama, 1985). Mayer (1988) complement Fama’s view by

adding the benefits deriving from long-term relationships. Mayer argue that one of the

main differences between banks and other non-bank financial institutions is the long-term

relationship built uponmonitoring activities. According to the author, monitoring is one of

the pillars of banks’ capability to mitigate the effects of moral hazard. Thus, the existence

of delegation cost, informational advantages, and the deposit relationship offer more than

just one benefit from the delegation of monitoring activities to banks, which, in turn, offers

a valuable explanation behind the microfoundation of banks and why banks exist.

2.2.5 Adverse Selection

Another principle market problem that is central in explaining the existence of banks

is the concept of adverse selection. As in Akerlof’s (1970) market for lemons, in the

presence of asymmetric information (i.e., private information on the quality of the project

a borrower wants to finance) financial markets also experience a number of adverse
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selection problems. For instance, any time in which a lender offers a credit to a borrower

the lender faces uncertainty about borrower’s credit worthiness. Put simply, the lender is

unable to distinguish ‘good borrowers’ from ‘bad borrowers’, thus, depicting the infamous

lemon problem.

Leland and Pyle (1977) proposed a signalling approach where ‘good borrowers’ can

be separated from ‘bad borrowers’ by signalling the quality of their projects through their

willingness to investment more or less of their own wealth into their own projects. In this

way, lenders can partly overcome the adverse selection problem because ‘good borrowers’

are those who are willing to invest more of their own wealth into their own ‘good projects’,

while ‘bad borrowers’ are those that knowing that their projects are ‘bad projects’, are less

willing to invest part of their own wealth into their own ‘bad projects’.

To illustrate the rise of adverse selection let’s assume a world absent of banks. In

this hypothetical world any time in which lenders consider offering funding to potential

borrowers, they face an information problem to the extent that potential borrowers are

more informed about their own cash flows than lenders. Consequently, the risk lenders

may face is to wind up making some credits that are ex-ante unprofitable. Let us now

introduce banks, in this modified scenario one can argue that banks can partly overcome

the adverse selection problem, because conversely to individual lenders, banks have a

greater informational advantage stemming from collecting private information along the

course of previous lending arrangements. It is on the basis of bank’s greater informational

advantage that banks are better able to distinguish the good from the bad risks among

borrowers.

Banks’ advantage to partly overcome the adverse selection problem can also be il-

lustrated from a different perspective. More precisely, from the possession of private

information and the potential benefits one can get from them. To clarify this concept, let

us assume a new scenario where an individual agent who possesses private information

wants to sell them to obtain some profits. In this scenario, the adverse selection problem

rises from the counterpart side. Specifically, from the potential lack of credibility, that is

the reliability of the private information the agent wants to sell. In that case the potential
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buyer, who is uncertain whether the available private information is true or not, they can

resolve this uncertainty only by purchasing the available information. Therefore, the suc-

cess of the operation will much depend on the buyer’s risk propensity rather than on the

reputation and credibility of the seller. Conversely to banks, the latter has indeed none of

the above requirements which will make such transactions more feasible. One can indeed

argue that it is also from the presence of this kind of adverse selection (where asymmetric

information is a driving force) that the existence of banks vis-à-vis other non-bank fin-

ancial institutions can be explained. This is because, the adverse selection can generate

economies of scale in the borrowing-lending activity, which justify the existence of banks

as information-sharing coalitions, provided they are able to communicate truthfully the

quality of their projects within the coalition (Leland and Pyle, 1977).

It is important to note that, although banks can contribute to partly overcome adverse

selection problems, banks may also be exposed to this effect. This is because banks’

expected return depends on borrowers’ different probabilities of repaying their loans.

Such that, banks are willing to invest in a variety of screening devices to identify ‘good

borrowers’ who are more likely to repay. One of these screening devices is the interest

rate which an individual is willing to pay. Stiglitz and Weiss (1981) showed that in

the equilibrium, the interest rate a bank charges may itself affect the riskiness of the

pool of loans by either: i) sorting potential borrowers (the adverse selection effect); or

ii) affecting the actions of borrowers (the incentive effect). Specifically, the sorting of

potential borrowers works as a type of screening mechanism which filters those who are

willing to pay higher interest rates as those who face greater risk. Put simply, those who are

willing to borrow at high interest rates, do so because they perceive their own probability of

repaying the loan to be low. The authors explain the adverse selection problem as a direct

consequence of the interest rate, i.e., as the interest rate raises, the average ‘riskiness’ of

those who borrow increases, possibly lowering the banks’ profits. Hence, higher interest

rates induce firms to undertake projects with lower probability of success but higher payoffs

when successful. In the case of the incentive effect, the increasing of interest payments

may lead borrowers to take actions that are ethically contrary to the interest of the lender.
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Such as to reduce the effort in pursuing project’s objectives, because the benefits deriving

from it are going to go, in larger proportion, to borrowers. This concept introduces the

so-called moral hazard problem, which we will address in the following section.

2.2.6 Moral Hazard

In contrast to the ex-ante information asymmetry analysed within the adverse selection

context, the moral hazard problem derives from the straight connection between the

probability of success of the investments and borrowers’ effort, which cannot be directly

observed by the lender. In general, despite the negative effect that moral hazard has

on lenders’ returns, once the loan has been made, lenders have no control over the

opportunistic borrowers’ behaviour. Put simply, the moral hazard problem derives from

the ex-post information asymmetry and from the absence of proper incentives or outside

monitoring. That is, in the absence of proper incentives or adequate monitoring, borrowers

may deliberately reduce their efforts and consequently reduce the probability of success.

This is because the private benefits that such behaviour brings to them is potentially

higher than the benefits they could obtain from behaving in a selfish manner. Such private

benefits can be interpreted alternatively as opportunity cost frommanaging the investment

efficiently and diligently.

At individual level, the opportunistic borrowers’ behaviour can be partly overcome by

banks’ intervention. Holmstrom and Tirole (1997), have shown that banks can alleviate

the moral hazard problem by influencing borrowers’ efforts through intense monitoring

activities. Specifically, the authors show that even after the selection of a bad project, banks

can still reduce borrowers’ incentive to pursue private benefits by introducing monitoring

activities. This is because the introduction of a high level of monitoring effectively reduces

the opportunity cost of being diligent. Holmstrom and Tirole (1997) further posit since

monitoring is privately costly banks may also face a potential moral hazard problem. In

particular, banks will face a trade-off between the costs associated to monitoring and the

benefits deriving from them. Put simply, banks need to determine a limit on the actual

amount of monitoring that will bring them proper benefits. In this instance banks’ moral
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hazard issue can be solved by bank capital.

In the same token, Repullo and Suarez (2000) show that monitoring associated with

bank finance may help to ameliorate the moral hazard problem between the borrowers

(entrepreneurs) and lenders (banks). Such that, the application of an external control

mechanism makes the diversion of resources (towards private uses) less profitable to

borrowers. Mayer (1988), suggested that the development of long-term relationships -

stemming from monitoring activity between borrowers and lenders (e.g., firms and banks)

- may help to mitigate the effects of moral hazard. This is because, conversely to publicly

traded securities such as commercial paper or corporate bonds (market finance), which

typically involve lower levels of monitoring; in bank finance, the control of the debtor

is more effective, because the dispersion of security-holders does not generate free-rider

problems or a wasteful multiplication of monitoring costs (Diamond, 1984).

In light of the above, one can agree that one of the main differences between banks

and non-bank financial intermediaries is the development of long-term borrower/lender

relationships which helps to alleviate the moral hazard problem. For instance, while

bond prices reflect market information, the value of bank loans derives from long-term

relationships, which is a priori unknown to both the market and regulators. Additionally,

banks may have better information than ordinary market investors because they are geo-

graphically closer to the firms, because they observe the movements in the firms’ bank

accounts (Nakamura, 1993), or because they can be trusted with proprietary information

that, if freely available, would benefit the firms’ competitors (Bhattacharya and Chiesa,

1995; Yosha, 1995). All in all, as evidenced in the discussion of this section, the notion

of moral hazard poses a fundamental problem for contract development, and thus, is aptly

considered a key microfoundation behind the existence of banks.

On the existence or not of the above market imperfections and informational problems

stemming from them, economist have established different foundational theoretical bases

to explain why banks exist, and how they can malfunction or fail. In what follows, our

purpose is to illustrate how the existence of banks can be explained via different theoretical

frameworks about agents’ coordination or information problems. We want to make it clear
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that what lies behind the different foundational theories are theorists’ different ideas about

the economic role that money, credit, and banks play within a modern monetary economic

system and the kind of information and coordination that agents may face.

Specifically, in the Finance theory articulated by Fama’s (1980) efficient market ap-

proach, markets are complete and perfect competition exists. In this analytical framework,

theorists assume that agents can trade ‘real goods and services’ directly on the basis of an

equilibrium price vector, over all relevant time periods. The relevant assumption about

perfect coordination and absence of information problems implies that a competitive bank-

ing sector is largely a passive or reflective participant in the determination of a general

equilibrium. That is, in a frictionless world where: i) agent can borrow and lend at a

risk-free rate; and ii) information is incomplete (stochastic), but still costless and freely

available, so that expectations are homogeneous; there is no space for money, credit is

unspecified, and the only role that banks have is the transformation of financial contracts

and securities: they buy securities issued by borrowers (i.e., they grant loans) and sell

claims to lenders (i.e., they collect deposits). This is because, given that ex-ante expendit-

ures precede ex-post output, and anticipations and realisations can differ due to stochastic

shocks, banks have no special control over the prices or real activities. It follows that, in

this risk-free credit market, agents’ unrestricted access to risk-free assets leaves no space

for banks to operate.

Fama’s (1980) efficient market theory, and its relevant assumption about perfect co-

ordination and absence of information problems, is one of the fundamental assumptions

underpinning themodern financial intermediation theory of banking. The current financial

intermediation theory, contrary to our approach, sees banks as mere financial or ‘nonmon-

etary’ intermediaries, who gather financial resources (i.e., savings) and re-allocate them

among customers, exactly as any other non-bank financial institution would do it. In this

perfect competitive market, the banking sector is largely a passive or reflective participant

in the determination of a general equilibrium. Accordingly, banks are unable to create

any additional claim or expansion of assets corresponding to an expansion of deposits

liabilities to be used to channel financial resources to the real economy. It is thus, in
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the opacity of the assumption that perturbations to the overall equilibrium of the banking

sector, delivered by any individual bank and that could have been offset by other banks,

which have lied the belief that individual banks’ activities have no consequence for the

economy.

By contrast, the fundamental assumptions at the heart of the Post Keynesian theory

of banking are grounded on the fact that markets are incomplete, and information is

not costless, instantly or freely available. So that, there is not such a thing as perfect

competition and/or perfect equilibrium, so there is no way to contract in every state of

nature.

In our analytical framework, real time and uncertainty are fundamentally important in

both contrasting probabilistic risk and driving agents’ propensity to embark themselves

into financial transactions. Specifically, contrary to the current financial intermediation

theory of banking, which assumes that although some future events cannot be known

in advance, markets behave according to stochastic rules such that markets’ behaviour

can be well-described by the probability calculus, in our framework future events do

not behave according to stochastic rules. Our representation of economic interactions is

‘non-ergodic’, they are not part of a series of repeated experiments, so the average and

fluctuations observed in the past may or may not be observed in the future. In other

terms, future outcomes are simply unknown3 . Moreover, we assume that agents are

heterogeneous with different expectations and different financial resources, such that there

is no space for pre-coordinated contracts or ‘double coincidence of wants’ Consequently,

financial transactions are costly, they take time and their outcomes are uncertain. On

this basis, agents must decide whether they can tolerate or not probabilistically uncertain

outcomes.

In our model money, credit and banking are essential and visible institutions, they are

explicit and not implicit functions. Specifically, money emerges as an essential mean to

store value between transactions and provide means of exchange. Credit does not simply
3 The ergodic axiom asserts that past and current probability distributions determine the probability distribution that governs

any future market price outcome. Accordingly, the future is never uncertain, it is only probabilistically risky but technically insurable
against probabilistically risky outcomes (Davidson, 2008, p. 55). Davidson (1988) offers an extended discussion about the ergodic
axiom.
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permit transaction to be conducted in advance of payment from final output, credit has the

important role of expanding the size of the ‘circular flow’ of income. Hence, banks have

the special role to create liquidity (via ‘near monies’) at a fixed markup over their own cost

of funds, and since banks can supply as much credit as non-bank units demand: money

supply is endogenous. As regard banks’ role, Heise (1992) and Dymski (1992) questioned

the adequacy of this approach regarding two practical matters: i) a fixed markup on loans;

and ii) banks capacity to always meet credit demand. In the first case the authors state that,

it is unlikely that all banks agree to set a fixed markup on loans, because bank’s managers

have different liquidity preferences. In the second case, the authors posit that increased

lending with given reserves increases bank’s liquidity premium, which makes it unlikely

for banks to always meet the amount of credit demanded.

In this fashion and conversely to almost all New Keynesian models which explicitly

incorporate stochastic outcomes; random draws from well-behaved; and well-understood

probability distribution (which creates second-best – as well as well-behaved and stable

– equilibria), in order to construct a realistic microfoundation for the existence of banks

we follow Dymski (1992). Dymski states that a model which allows for both asymmetric

information and Keynesian uncertainty in financial relations might be best suited to de-

scribe banks’ willingness to supply credit (and hence, indirectly, banks’ contribution to

economic activity), especially in turbulent times.

2.2.7 Keynesian Uncertainty

Keynesian uncertainty reflects all economically meaningful behaviour stemming from

agents’ efforts to protect themselves fromunpredictable events. In this fashion, we consider

Keynesian uncertainty as an important factor upon which one can construct a realistic

microfoundation behind the existence of banks.

Dymski (1992) showed that both Keynesian uncertainty and asymmetric information

can be complementary. This is because asymmetric information models alone cannot

replicate the results that emerge in the face of Keynesian uncertainty. Likewise, models

of Keynesian uncertainty and their liquidity assumptions, cannot be considered sufficient
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to conceptualise banking behaviour (see Dymski et al., 1991, 1992).

To clarify the relationship between asymmetric information and Keynesian uncertainty,

let us go back to the previously considered borrower/lender interactions in the credit mar-

ket. Starting with the former, the existence of asymmetric information has relevant

consequences in the borrower/lender relationship as the principal cannot be sure about

the agent’s competence or effort to accomplish the purpose of the contract. It follows

that, since the agent’s performance cannot be determined ex-ante, principal-agent prob-

lems such as adverse selection or moral hazard may arise. However, while possessing

some form of informational advantage may help to alleviate said problems, it is almost

impossible that any form of informational advantage can account for the peculiarities of an

economic environment characterised by a high level of uncertainty. By the same token, the

fundamental implication of Keynesian uncertainty does not account for all the rationales

behind agent’s decision to grant a credit (e.g., reasons that differ from liquidity consid-

erations or different information about the sources of default risk, such as race, ethnicity

of neighbourhood, among others, (see Dymski et al., 1991, 1992). Consequently, only

by considering models of asymmetric information combined with Keynesian uncertainty

(i.e., non-Walrasian approaches), the financial behaviour of agents can be characterised in

‘tranquil’ times as decision making under asymmetric information and probabilistic risk,

and in ‘turbulent’ times as decision making under Keynesian uncertainty (Dymski, 1992,

p. 49).

To our understanding only by including all the above considerations one can obtain a

more comprehensive and realistic microfoundation for the existence of banks and for their

role as contributors to the probability of success of an investment and subsequently, to

the promotion of economic activity vis-à-vis a non-bank financial intermediary. Specific-

ally, as noted in Dymski (1990, p. 44) the inclusion of both asymmetric information and

Keynesian uncertainty, among the other previously discussed microfoundations, allows us

to characterise a framework (conversely to the New Keynesian approach), as a realistic

analysis governed by Keynesian uncertainty. Dymski (1993, p. 50) defines Keynesian Un-

certainty as an informational environment where: i) stochastic variations are not governed
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by stable probability distribution; ii) agents lack costless information providing insight

into the ‘true’ state of affairs in the economy; iii) agents cannot always determine the

extent to which their own actions are responsible for the outcome they experience; iv) it

is impossible to preclude the possibility of systemic risk, because the economy has no

parameters. Accordingly, banks’ role as contributors to the probability of success of an

investment, and consequently to boost the level of economic activity, can be interpreted

in two ways. The first way derives from deposits’ uncertainty about their demand for

liquidity. In such case, if depositors are subject to stochastic consumption shocks, banks

can increase the level of investment by intermediating between net depositors (net savers)

and borrowers. The second way is related to borrowers’ informational advantage about

their own creditworthiness. In this case, banks can exploit their economies of scope and

scale to develop more advanced techniques for monitoring and new methodologies for

assessing borrowers’ creditworthiness.

Since, the Keynesian uncertainty world is one in which greater volatility and shocks

of more extreme proportions are possible, agents may change their attitude toward risk or

their methods of assessing the future (as opposed to maintaining one time-invariant pose).

It follows that, any conventional understanding of future outcomes must be understood as

inherently unstable. That is the reason because in our framework we consider the impact of

uncertainty and some Post Keynesian insights, to which we introduced credit rationing. In

this manner, our study proposes a more complete model of banking to explicitly describe

the interactions between the financial sector (banks in particular) and economic activity.

There are at least two reasons because our proposed framework is relevant for a modern

monetary economy. First, because banks are principally firms (seekers of positive returns)

they cannot be seen only as passive transmission mechanism between central banks and

non-bank units (assumption inferred from the very basis of the Post Keynesian approach).

It follows that banks’ assessment of stochastic outcomes could no longer be perceived

as a uniformly tidy and well specified process. Second, because it allows us to consider

the likelihood that banks’ managers may respond to unpredictable events by changing

not simply their expectations, but also their willingness to trust those expectations and
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their degree of risk aversion. As explained in Dymski (1992), this kind of interaction is

precluded in New Keynesian models with given probability distributions, which envision

a much parametric world.

Having seen the different theoretical microfoundations used to explain the existence

of banks, in the next section we will turn out our attention to the problem of why banks’

failures may affect the overall level of economic activity.

2.3 The Role of Banks in the Dissemination of Adverse Shocks

In this section, we discuss the institutional contexts and mechanisms through which

banks contribute to the dissemination of adverse shocks4. We outline how the rapid

acceleration in banking innovation, technological change and deregulation led to the

rise of a megabank-centred5 shadow banking system with increased risk-taking behaviour,

which, in turn, enhanced the fragility and instability of both the global financial system and

the worldwide economy. Following this, we propose two potential mechanisms through

which banks disseminate adverse shocks throughout the real sphere of the economy: first,

the distinction between Schumpeterian vs Speculative financial innovation, introduced by

Leathers and Raines (2004); second, the intertwined relationship between banks’ solvency

and borrowers’ real-capital commitments, proposed by Dymski (1988).

2.3.1 Banking Innovation, Technological Change and Deregulation

2.3.1.1 Banking Innovation

Banks innovate through the creation of new products, processes, or markets. The very

nature of banking innovation can be analysed from two alternative perspectives, namely,

the micro-level and the meso-level. At the micro-level, banking innovation can be seen

as independent banks’ seeking profits strategies (Boot and Thakor, 1997) put forward in
4 In our analysis, we refer to the growing weight of finance in the American economy, because the global influence of the US

financial markets makes the latter the perfect landscape upon which build up our discussion. However, this does not preclude the
existence, size and scale of the growth of the financial sector in its transactions, instruments, power, etc. (Sawyer, 2014) in other
countries.

5 Megabank refers to banking firms whose size makes them systematically important in their home markets, and whose activities
encompass commercial banking, investment banking, and trading activities.
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response to changes in technology or government regulation (Frame and White, 2004;

Lerner and Tufano, 2011). At the meso-level, instead, banking innovation transforms

the institutional structure, practices, rules and regulations. Through this kind of banking

innovation banks foster their risk-taking behaviour in the expectancy of higher returns

(Cerpa Vielma et al., 2019). Naturally, Banks’ high-risk strategies are encouraged by

inefficient regulatory systems which fail to provide a proper set of risk parameters and

adequate financial constraints (Stiglitz, 2010).

Despite the level of analysis (micro or meso), banking innovation can be defined

as either opportunity-driven or adversity-driven (Dymski, 1987). Banking innovation as

opportunity-driven refers to banks’ development of new instruments or the implementation

of new practices aimed at increasing their assets and profits by expanding their revenues

or cutting costs. Alternatively, adversity-driven innovation stems from threats to banks’

cash-flow or even solvency due to the materialisation of risks associated with banks’ asset

commitments. Whether opportunity-driven or adversity-driven, banking innovations occur

independently in each bank. However, the incentives to innovate are weaker in commercial

banks than in investment banks. The former ‘internalises the depressing effect that the

innovation will have on the loan demand faced by the commercial bank unit’ (Boot and

Thakor, 1997, p. 1118). While, incentive plans at investment banks are skewed toward

the near term. That is, rather than taking a long term view of the business, short-term

incentives predominate (Redmond, 2013, p. 527)6.

The global growth of finalisation, technological change and the intensified process of

deregulation have altered the speed of banking innovation, and consequently the develop-

ment of financial instruments and institutions. This new context has not only permitted

investments banks to seek out excessive profits by expanding the scale and scope of

globalised financial markets, but has also modified the very nature of economic activ-

ity, triggering a new crisis-prone stage of capitalism (Duménil and Lévy, 2011, 2018).

It is, thus, clear how the conspicuous involvement of brokers and investment banks in

mortgage securities and the accelerated process of deregulation triggered a larger trend
6 Commercial banks grant loans to firms that, generally, do not issue securities. While, the core business of investment banks is

underwrite securities issued by other firms and in addition produce financial innovations that increase their profits.
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toward megabank-centred shadow banking system replacing traditional banks (Lerner and

Tufano, 2011). When compared to traditional banks, the megabank-centred shadow bank-

ing system is characterised by shorter-term incentives and securities promoters. They no

longer innovate so as to expand their credit creation capacity but instead they undertake

innovations unrelated to credit creation. As evidenced in the build up to the global fin-

ancial crisis, Megabanks create and push large volumes of subprime mortgage securities

that appear to be high-yield and low-risk. They permit banks to earn fees and place bets in

contingent-outcome markets. The result of this innovation has been a huge growth in the

complexity products thus resulting in increased concealed risk and the size of megabanks

institutions (Financial Crisis Inquiry Commission (FCIC), 2011). Not by chance, at the

heart of the recent global financial crisis one can find the failure in managing the expansion

of megabanks innovations (Ho, 2009). In the next section we will present a brief overview

about how did all this happen.

2.3.1.2 Deregulation and Merging Process

The transition from traditional banks to megabanks was the result of an increased period

of banking innovation and intensified financial deregulation. Under such process, the

banking sector was transformed from a sector that performs functions for the real economy

(traditional banking) to a sector whose leading firms (megabank-centred shadow banking)

have a tenuous relationship to core banking functions (Levine, 2005). Three moments in

this transition process have been decisive: i) the deregulation of jumbo CDs7, in April

1970, ii) the declaration of ‘too big to fail’ financial institutions, in 1984 and iii) the

passage of the Financial Services Modernisation Act of 1999.

The elimination of rate-maxima restrictions on jumbo CD’s ($100,000) is a direct

consequence of Federal Reserve’s inadequate mechanisms of extending lender-of-last-

resort support to New York financial markets during the Penn Central crisis of April

1970. This crisis highlighted the central place of large banks within the overall financial

system and thus the need of the Federal Reserve on ensuring their functionality, no matter
7 In 1961, Citibank sponsored the creation of the negotiable CD market so as to attract large wealth-holders away from money

markets.
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the circumstances. From the late 1970s into the early 1980s, regulators facilitated banks’

creation ofmutual funds (MMMFs). MMMFs provided a channel for the disintermediation

of savings, even as banks’ corporate borrowers made a new surge into the commercial

paper market.

Once Paul Volcker’s antiinflationary monetary policy bit and short-term interest rates

climbed to unprecedented levels, regulated banks with fixed-interest-rate, longer term

assets, began to suffer losses. As regulated banks lost deposits, these were replaced

by borrowed funds at rates exceeding their earnings on longer-term loans. Big banks,

most exposed to loss of blue-chip borrowers to direct credit markets, compensated by

making loans to commodity-rich Latin America. In the severe recession of 1981-2:

most debt-laden Latin American economies defaulted, the ‘oil-patch’ states’ property

markets collapsed, and mortgage portfolios remained upside down. By the mid-1980s,

the large banks that had turned to offshore and commodity-boom markets to make asset

commitments, and relied on borrowed funds to support them, were insolvent or close to

it8; much of the thrift system that provided housing finance was insolvent, or soon to be

so.

The Reagan administration response was to offer further deregulation and bank merger

wave (Dymski, 1999). The existing anti-trust laws were ignored in favor of the ‘self-

adjustment markets’ doctrine. When in September 1984 a run on the borrowed-funds

market threatened to pull the entire US banking system down, Comptroller of the Currency

John Conover declared 11 money-centre banks ‘too big to fail’. The many mergers

involving large diversified banks coincided with the removal of restrictions on banks’

interstate expansion, creating in this way ‘the potential for multimarket interdependence

among large banks that meet one another in numerous markets’ (Rhoades, 2000).

Secularisation offered a more flexible means than had liability management of elim-

inating institutional tie-ins between specific borrowers and specific savings pools. The

extent of the threat posed by securitization to banks’ central role in the provision of finan-

cial services and to traditional borrower-lender banking case became clear as private-label
8 Most of the large banks extended so much credit to Latin America that, collectively, their non-performing Latin American loans

exceeded their capital.
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securitization spread. In the first case, central banks services risk to be considered re-

dundant in the credit market, because the largest non-financial firms started to be served

by the largest banks. The 1984 ‘too big to fail’ declaration has marked the centrality of

the money-centre banks. By the end of the 1980s, plain-vanilla securitisation had filled

in the gap left by the collapse of the savings and loan industry, and the mortgage market

became a securitised market. The emergence of the ‘era of particle finance’ exacerbated

the pressure for further deregulation. Sanford Jr (1993) argued that financial services that

had previously been bundled together could be disassembled and reassembled so as to best

match market participants’ preferred risk/return and holding-period profiles.

The announced merger, in 1998, between Citibank and Travellers Insurance companies

triggered the enforcement of The Financial Services Modernization Act of 1999. The

1999 repeal of the Glass-Steagall Act removed market barriers between commercial bank-

ing, investment banking, and insurance, and also denied financial-markets regulators any

discretionary oversight over over-the-counter derivatives and off-balance sheet financing

vehicles.9 Bank holding companies were allowed to convert themselves into financial

holding companies and then freely pursue non-banking activities, subject to safety-and

soundness constraints evaluated on a firm-by-firm, not market-by-market, basis.

As a consequence, a set ofmegabanks emerged that is both intertwinedwith the financial

markets that constitute the circulatory system of globalised capitalism, and protected by

“too big to fail” guarantees. Indeed, in the aftermath of the 2008 crisis, the ‘big four’

commercial banks received lender-of-last-resort support in the crisis period, and deepened

their links in asset-backed lending and borrowing markets. The result of the crisis was, to

consolidate the dominance of the megabanks that had nearly brought the system down: by

2009, the “big four” held nearly half of all loans on the balance sheets of US commercial

banks (Dymski and Kaltenbrunner, 2016).

Since the 1980s, the steady pace of financial deregulation across virtually all banking

markets gave to large banks the ‘too big to fail’ protection so as to avoid systemic financial
9 As Chairman of the Federal Reserve Board, Alan Greenspan’s testimonies about the Schumpeterian role of financial innovations

in the ‘New Economy’ influenced the US Congress to exempt over-the-counter financial derivatives from government regulation and
to repeal the Glass–Steagall Act’s separation of commercial and investment banking (Greenspan, 2000b).
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crisis. Along the 1990s and 2000s, they were exposed to a rapid technical change and

deregulation, that, combined with the steady increase in securitization and cross-border

trade and finance, contributed to megabanks’ race for financial profits. Megabanks’

innovations in the practices and organisational logic have had consequences even beyond

the short-term perspective that drove them towards a new status, that of, "too big to

manage" (Cömert et al. 2016; Cerpa Vielma et al. 2019).

2.3.2 Mechanisms of Dissemination of Adverse Shocks

The failure of banking innovation and the negative externalities stemming from it (Allen

et al., 1994; Lerner and Tufano, 2011), are by no means limited to the financial market

they born in (e.g., investment banks, or financial borrowers/investors), they often spread

to individuals and institutions around the world that had no direct involvement with

them, causing a much wider instability (Redmond, 2013). For instance, the collapse

of US subprime securities had systemic repercussions that impacted US housing prices

and raised foreclosures, destabilised banks, increased unemployment and caused equities

markets to fall resulting in the erosion of wealth.

In order to underline the social impact of the failure of banking innovations’ and

the role of banks in the dissemination of the externalities stemming from it, we present

two potential mechanism which can help to reinforce the awareness for the need of an

efficient regulatory system which properly accounts for the social impact of such negative

externalities. From one hand, we underline the distinction between Shumpeterian and

Speculative financial innovation, introduced by Leathers and Raines (2004), from the

other hand, we emphasise the implications of the intertwined relationship between banks’

solvency and borrowers’ real-capital commitments, proposed by Dymski (1988).

2.3.2.1 Shumpeterian vs Speculative Financial Innovation

In this section, we propose Schumpeter’s business cycle analysis vis-à-vis Speculative

innovation as potential mechanism to explain the role of banks in the dissemination of

adverse shocks throughout the real economy. Specifically, Schumpeter’s (1939) business
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cycle analysis illustrated how the functions of the financial sector vary over the different

waves of the business cycle. The analysis undertaken by Schumpeter outlines the dif-

ferential effects of financial innovation over the initial primary wave and the aftermath

secondary wave. In the ‘primary wave’, the accelerated growth in the real economy occurs

when banks create credit to finance entrepreneurial ventures that introduce new products

or new processes, which, in turn, increase the level of productivity. Following this, in

the secondary wave, Schumpeter (1939) argues that the general economic prosperity is

originated by entrepreneurs’ spending for the construction and operation of new ventures,

while its continuity is carried forward by speculative spending. The latter is made it

possible by the spread of easy credit to the overall economy. Consequently, when the

period of economic prosperity ends, in other words, when the business cycle turns into

recession, the economic downturn is amplified by the large liquidations resulting from the

speculative excesses of the secondary wave.

As presented in section 2.3.1.1 and 2.3.1.2, the process of banking innovation, techno-

logical change, and intensified deregulation encouraged not only the rise of a megabank-

centred shadow banking system, but they also contributed to the ‘reckless’ finance, spec-

ulative excesses and financial instability (Leathers and Raines, 2004), which, ultimately,

drove the financial system in a secondary wave of general prosperity.10 From this per-

spective, it is undoubted that banking innovations have contributed to an expansion in the

financial sector’s structure on both absolute and relative terms. More people employed in

that sector, more instruments in use, and a larger volume of trades and contracts of much

larger values. All conditions that have, indeed, facilitated the rapid growth in the financial

sector due to the development of new financial products and the reconfiguration of finan-

cial institutions. However, this kind of financial innovations is not a Schumpeterian-type

innovations responsible for an increase in efficiency in the real economy and an accelerated

economic growth11.
10 As Chairman of the Federal Reserve Board, Alan Greenspan (2000a) asserted that financial innovations significantly contributed

to America’s accelerated economic growth. He declared that financial derivatives led to a more efficient allocation of real capital
facilities, improving national productivity and raising standards of living (Greenspan (1999)).

11 Schumpeter’s-type innovation considered in his theory of economic development, are those that produce primary growth waves.
Such as innovations that: (1) introduce a new good or quality of a good; (2) introduce a new method of production, (3) allow to open
a new market, (4) develop a new source of raw materials or half-manufactured goods, and (5) a new organisation of any industry,
including monopolising an existing one or breaking up an existing monopoly position (Schumpeter, 1961, p. 66)
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Consequently, since ‘Schumpeterian’ financial innovations enhance net employment

and the overall output growth, while, ‘speculative’ financial innovations, have the potential

to increase bank revenues without necessarily being growth or employment promoting, we

can infer how the major impacts of the modern financial innovations can be encapsulated

within the secondary wave of speculative prosperity. In this vein, the role of the banks in

the dissemination of adverse shocks can be interpreted as a dynamic process of ‘creative

destruction’ in a capitalistic system where innovative financial products, and particularly

financial derivatives, played a major role in the emergence of a high economy growth

but only within the secondary wave of speculative prosperity, rather than in the primary

growth wave.

2.3.2.2 Banks’ Solvency and Real-Capital Commitments

Dymski (1988, p. 520) shows that in models of banking that introduce uncertainty and

irreversible time (where events of different durations coexist), changes in managements’

expectations about the levels of expected defaults of their loans commitments, combined

with a faster change in banks’ liabilities prices, have a real impact on the level of economic

activity. The real impact on economic activity stems from the fact that banks’ solvency

is intertwined with the real-capital commitments of all borrowers with which banks hold

credit contracts. It follows that, an increase in the level of uncertainty drives banks’

managers to adapt their expectation by revaluating the level of expected levels of default.

This is because, borrowers’ default is potentially harmful to the status of bank loan

contracts; to banks’ solvency and ultimately to banks’ soundness. Managers’ general

response to a banks’ liability structure that becomes more and more daring is to reduce

their support to the real economy, either through credit rationing or through higher-

than-anticipated loan rates. Both banks’ adverse risk strategies have a negative impact

on investment growth and consumption, which generate a consequently drop in output

and employment rate. The underpinning key idea is firms’ response to credit rationing.

Specifically, firms’ decisions to delay any process considered too risky to endeavour, such

as hiring worker or increase production investments. This is because, firms must hire
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workers and take on financial obligations to pay for them before firms receive the revenues

from their sales. That is, in turbulent times such anticipated behaviour is a too risky

endeavour. In this context, any idiosyncratic shock that occurs between the hiring of

workers and the receipt of revenues which are, ultimately, generated by workers makes the

hiring process a risk too higher to bear. Although individually considered such behaviour

is nothing else that the natural and unharmed response for survival, at the macro level

such amplified behaviour has real consequences in terms of cutting cost in employment,

which, ultimately, ‘ceteris paribus’ may be reflected in an increase in disparity on income

distribution.

2.4 Basel Reforms

This section will deliver a brief but coherent sequence of causes and events which drove

the regulatory framework to shift its regulatory perspective from a micro-prudential per-

spective towards a macro-prudential one.

2.4.1 Shifting from Micro- to Macro-Prudential Regulation

The debacle of Bankhaus Herstatt in June 1974, marks the starting point of a long process

of co-operation among banking supervisory authorities around the world. In response to

the growing awareness that to allow banks’ capital to erode is neither safer nor proper,

the central bank governors from the G-10 countries (Belgium, Canada, France, Germany,

Italy, Japan, Netherlands, Sweden, the United Kingdom and the United State of America)

formed, in cooperation with the monetary authorities of Luxembourg and Switzerland,

a standing committee at the Bank for International Settlements (hereafter, BIS) in 1975,

called the Basel Committee on Banking Supervision (hereafter, BCBS)12.

Since its inception, the BCBS has widen its membership from the G10 to 45 insti-

tutions from 28 jurisdictions. The Basel Committee formulates supervisory standards,

guidelines and recommends statement of best practice, referring to the banking and finan-
12 The BCBS maintains its secretariat at the Bank for International Settlements in Basel (Switzerland) and the Basel Committee

usually meets there.
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cial regulation, also known as Basel accords (or reforms). Basel reforms define the main

objectives of bank capital, namely: i) the measure of the degree of risk related to bank

assets; ii) the rules relating to minimum capital that banks must hold, to absorb losses in

‘going concerned’ fashion. The Basel Committee’s recommendations have no legal force,

nevertheless it is expected that national authorities of countries members implement them,

through detailed arrangements - either statutory or not - which are best suited to their own

national systems. In this way the BCBS encourages convergence towards common global

regulatory standards, in the attempt to achieve a certain degree of harmonisation among

countries members’ supervisory approaches.

The current bank regulatory framework is in its third version. The latter is the by-

product of a process of reviewing and adjusting some of the flaws identifies in its previous

two versions. More explicitly, Basel I13 accord of 1988 set a simple standard for hamon-

izing solvency regulations for international active banks. In detail, it refers to the capital

standards imposed to banks and provide: i) the definition of bank capital; ii) the determin-

ation of bank’s risk-weighted assets (hereafter, RWAs); and iii) called for a minimum ratio

of capital to risk-weighted assets, also known as capital adequacy ratio, of 8%, that banks

must held. More explicitly, under the international Basel I agreement, banks’ assets are

essentially risk-weighted according to the institutional nature of the borrower. However,

Basel I accord was highly criticised for having caused a "credit crunch" (at the beginning

of the 1990s), and for leading to regulatory arbitrage activities by banks. The major

shortcomings identified in Basel I accord were:

• Basel I did not introduce risk sensitivity considerations. Specifically, in the face

of the concession of a loan, Basel I requested banks to hold the same amount of

regulatory capital, regardless of the degree of credit risk assumed. In other terms, it

did not account for the diversity between corporate loans to small companies with

high leverage (e.g., low risk rated) and corporate loans to large corporate company

(e.g., AAA-rated). In both cases the amount of regulatory capital requested to hold

was the same, i.e., 8% of the RWAs.
13 The process of development and consultations of Basel I started in 1988, but it came into effect only in December 1992.
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• Basel I had a limited recognition of collateral in comparison to those effectively used

by the banks to mitigate their risks.

• Basel I had an incomplete coverage of risk sources, for most of the time it was focus

only on credit risk14. Basel I did not foresee the risk of diversification. Thus, capital

requirements for credit-risk were only additive and set at the same level, regardless

of the maturity of the credit exposure.

• Basel I embraced a ‘one-size-fits-all’ approach. As a consequence, capital require-

ments were virtually the same regardless of banks’ risk levels or the market where

operations were conducted.

• Basel I did not account for the rapid rise of financial innovation and risks tied to it.

• Basel I gave banks the power to accumulated large amounts of capital, well in excess

of the regulatory minimum required (i.e., 8% of RWAs), by allowing the shifting

between on-balance sheet assets with different weights, and securitising assets and

shifting them off balance sheet.

All in all, Basel I allowed banks to maintain the control of the amount of capital they

required. Such that, ultimately, capital requirements did not have any constraining impact

on banks’ risk taking behaviour.

To reconcile such downfalls, the BCBS set a new regulation, Basel II, implemented

in 2004. Basel II transformed Basel I’s primitive capital requirements into a set of a

more sophisticated risk-sensitivity management regime. In a nutshell, the new regulat-

ory framework was meant to be achieved by abandoning the ‘one-size-fits-all’ approach

embraced by Basel I and by embracing a regime rely on three pillars: a more complex

capital ratio, proactive supervision, and market discipline. Despite the capital adequacy

ratio, or minimum capital requirements, of own funds suggested by Basel II remain fixed

at the 8% of banks’ RWAs, Basel II contributes into a variety of other developments.

Basel II contributes to boost: i) the expansion of risk weights range; ii) the diversification

of credit risk mitigation instruments by using both derivative financial instruments (e.g.,
14 In 1996, Market Risk was introduced, but operational risk, reputation risk, strategic risk, among others were still left aside.
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credit default swaps, total return swaps, credit linked notes) and ratings to assess clients;

and iii) diversification, by introducing other three types of risks, namely: a) credit risk; b)

market risk; and c) operational risk.

Basel II’s main innovation, and to some extent its major shortcoming, derives from

the mechanism introduced to calculate the expected loss value (or risk exposure), and

consequently banks’ own regulatory capital requirements. More explicitly, in contrast

to Basel I, Basel II embraced a more elastic, institution-specific approach which allows

banks to calculate their own risk exposure, and from there their own amount of regulatory

capital requirement to hold. Basel II’s innovative nature, i.e, the concession to banks

to use their own rating system and their ‘in house’ risk models, to determine their own

expected loss value, and consequently the probability of entering into insolvency, and

from there their own regulatory capital requirements, actually undermined the innovative

nature of the former. Accounting banks’ internal performance assessment procedures

in the determination of regulatory capital requirements increases banks’ exposures to

principal-agent problems, such as moral hazard. Other shortcomings identified in Basel

II were:

• It provides a false sense of security. In other terms, it was widely believed that to be

compliant with Basel II would have necessarily implied to be capable to withstand a

crisis. Such illusion originated from two levels of beliefs. At the first level (micro

level), it was believed that if other actors were compliant with Basel II rules, then

they were minimally robust. At the second, and perhaps more dangerous level

(macro level), it was believed that Basel II had been so well designed that if financial

institutions were complied, then systemic financial distresses were remote or even

virtually impossible.

• Basel II, relied too much on credit rating agencies. Such that when the latter failed

to appreciate the risk of innovative financial assets, this exacerbates even more the

heightening of correlated defaults during periods of financial stress. The accuracy

of many pre-crisis credit ratings of complex financial products was doubtful. During

the crisis there were uncountable examples of securitization vehicles and highly rated
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obligations which became virtually worthless overnight.

• Basel II underweight its procyclical nature. More specifically, Basel II was mainly

grounded upon a backward-looking approach, which tends to inflate banks’ balance

sheets in upswings and deflate them in downswing. Put simply, there was little

concern about the fact that in good times, when asset value increases, capital is

generated to support asset growth. Whereas, in times of turmoils as asset value

declines, banks are constrained to raise additional capital to support the same asset

portfolio previously held. This mechanism and its associated cost of capital in the

economy triggered the worldwide financial system and economy into a negative spiral

of recession from where it has been extremely difficult to get out.

In this vein, the pre-crisis banking regulation suggested by the BCBS played an import-

ant role on the build up of financial institutions’ leverage, which turns out to be one of the

major causes that triggered the latest global financial crisis (e.g., Adrian and Shin, 2010;

Aikman et al., (2019, p. 108); Aymanns and Farmer, 2015; Bernanke, 2018; Brunnermeier

and Pedersen, 2008; Caccioli et al., 2012; Caccioli et al., 2015; Fostel and Geanakoplos,

2008; Geanakoplos, 2010; Minsky, 1992; Poledna et al., 2014; Raberto et al., 2011;

Riccetti et al., 2013; Thurner et al., 2012). Basel II implemented a micro-prudential

framework by assuming that the soundness and stability of the entire financial system

could be ensured by making sure the soundness and stability of each individual bank (e.g.,

Rochet, 2010). In addition, from an operative point of view, the pre-crisis reform allowed

large complex banks to use their own internal risk models (risk-sensitive management) to

determine the riskiness of the assets to which risk weighting would apply (e.g., Hellwig,

2010). With such degree of freedom in their hands, banks further exacerbated the issue

of moral hazard. Banks aimed to maximise their returns on equity (hereafter, ROE) by

managing the balance sheet in such a manner that for any level of equity, their RWAs

were reported at levels far less than their actual total assets under management (e.g.,

Blundell-Wignall and Atkinson, 2010). Therefore, Basel I and II reforms implemented a

mostly micro-prudential framework. The fundamental structure underpinning this micro-

prudential framework represents a fallacy of composition. A couple of example may help
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to draw a clear picture of this fallacy of composition.

First, let us consider the behaviour of banks’ lending in two scenarios (pre-crisis

regulation), namely: i) normal circumstances, and ii) recession. In the first case a higher

perceived degree of uncertainty may lead banks to tight their lending standards, as a

self-conservative mechanism; this individual behaviour will have no major consequences

for the economy. Whereas in the second scenario, recession, the same self-conservative

mechanism adopted by all banks at the same time, phenomenon also known as credit

rationing or credit crunch, will trigger the whole economy in a state where the higher

degree of perceived uncertainty will further slowdown economic activities. The direct

and magnified effect of credit rationing will inevitably impact on the amount of financial

resources channelled to the real economy, which can rapidly lead to a further deterioration

in the credit quality of banks’ portfolio, due to the raise in the probability of failure of

borrowers. In addition, it will exacerbate the decline in output and prices, i.e., a slowdown

of the economy as a whole.

The second example is borrowed from the market risk. Specifically, let us consider the

behaviour of an individual bank, which due to liquidity pressure needs to fire sale some of

its assets, when the price of risk increases. In this case the isolated behaviour would have

limited impact on market asset prices. However, if the same behaviour is contemporary

followed by a relevant group of banks, then the implications of such a collective behaviour

will inevitably impact on market asset prices, by driving them towards their minimal

value, and enhancing correlations and volatility in asset markets. Both above examples

are representative of the cyclical nature of the pre-crisis banking regulation.

As can be inferred from above, the incapacity of both Basel I and II to deal with

financial distresses derives, mainly, from the implementation of an approach chiefly fo-

cused on ensuring the solvency of each institution, independently considered. As to say

the pre-crisis banking regulation does not account for the high levels of interconnections

between financial institutions (e.g., Eisenberg and Noe, 2001), chiefly after the process of

globalisation and increasing level of financial innovation. Moreover, the micro-framework

did not account for the higher likelihood that the failure of one large interconnected fin-
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ancial institution could have caused the failure of one or more of its counterparts, and

subsequently, by reflection, triggered a contagion effect spread over the global financial

system (e.g., Dymski et al., 2019).

As a consequence, in the aftermath of the global financial crisis the largest banks,

involved in the above scheme, were incapable to deal with both counterpart and liquidity

risk (as the case of Lehman Brothers’ debacle has shown). Such exposure opened the

debate regarding the need for new financial regulation (e.g., Saporta, 2009; Tucker et al.,

2011; Financial Stability Board, 2011; De Larosière et al., 2009; Van Rompuy et al., 2012;

Ferguson, 2010; Treasury Great Britain H.M., 2011; Hoogduin, 2010; Jácome et al., 2011;

Hanson et al., 2011; Aikman et al., 2013; Belke, 2013). The gist of this new approach

seek to ensure that regulatory rules are attuned to risks arising across the financial system

as a whole. In other terms, it focuses on filling up the gap between macroeconomic policy

on the one hand and microprudential regulation on the other. In this fashion, according to

Brunnermeier et al. (2009, p. xi) one of the key purpose of Basel reforms is to internalise

the social cost of potential bank failures via capital adequacy requirements. In doing so,

bank regulation should do more than only instil best practices amongst bankers.

Haldane and May (2011), and Markose et al. (2012) identified two options for future

financial regulation to address systemic risk, under a more comprehensive combination

between micro- and macroprudential perspective. First, financial regulation could attempt

to reduce the fragility of the financial system by reducing the fragility of the SIFIs, i.e.,

limiting their potential capital shortfall. This can be achieved by reducing their leverage

or increasing their capital requirements. Second, future financial regulation could attempt

strengthening the financial system as a whole by re-shaping the topology of financial

networks (e.g., Haldane andMay, 2011; Poledna and Thurner, 2016). In this investigation,

we follow the first of the two options suggested by Haldane and May (2011) and Markose

et al. (2012).

This is the context on which the current global banking capital regulation, Basel

III15, has been introduced, i.e., risk-based capital requirements combined with a lever-
15 Basel III, was agedeed from theG-20 countries inNovember 2010, and issued by theBCBS inDecember 2010. Its implementation

in the EU was carry out by means of two pieces of legislation, namely i) the Capital Requirements Regulation, and ii) the Capital
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age ratio16,17. The leverage ratio complements the risk-weighted capital requirements by

providing a safeguard against unsustainable levels of leverage and by mitigating gaming

andmodel risk across both internalmodels and standardised riskmeasurement approaches.

Basel III, arise by the necessity to review and adjust some of the Basel I and Basel II’s

shortcomings. Dewatripont et al. (2009), suggested that Basel I and Basel II’s micro-

prudential set is among the main factors triggered the latest global financial crisis. In this

vein, BCBS’s task was to design a new regulatory regime that shifts its perspective from a

micro concern towards a more comprehensive macro context18. Under a macro-prudential

perspective policies are focused on potential system-wide risks and amplification mech-

anisms, in a way to complement firm-specific’s risk assessments of micro-prudential

regulators. A macro-prudential framework has the explicit objective to ensure that the

financial system does not amplify a downturn in the real economy, by being forced to

reduce credit supply (e.g., Borio, 2003, 2011; Hanson et al., 2011; Blanchard et al., 2010,

2013).

In the pursuit to reduce systemic risk Basel III incorporates liquidity requirements as

well as a number of macro-prudential tools. Basel III framework aims to enhance banking

sector’s resilience and financial stability, by emphasising the need to strengthen the quality

and quantity of the capital adequacy requirements which banks must hold to absorb losses

in a ‘going concern’ fashion. Furthermore, in order to mitigate the externalities and the

greatest risk that the global systemically important banks (hereafter, G-SIBs) bring to the

financial system, the Committee introduce an additional leverage ratio buffer. The leverage

ratio buffer is consistent with the risk-weighted G-SIB buffer, such that it seeks to mitigate

externalities and greatest risk. Also in this case in order to meet the resolution capital

requirements, also known as ‘surcharges’, the current financial regulatory system asks all

G-SIBs to hold higher levels of ‘total loss absorbing capacity’, with the most systemically
Requirements Directive IV, which came into force in January 2014.

16 For the sake of economy of space in what follow we will identify Basel III capital requirements, i.e., risk-based capital
requirements and leverage ratio as Basel III.

17 Basel III is an internationally agreed set of measures developed by the Basel Committee on Banking Supervision (hereafter,
BCBS) in response to the global financial crisis, triggered by the collapse of The Lehman Brother in the midst of September 2007. The
measures of Basel III aim to strengthen the regulation, supervision and practices (risk management) of banks worldwide. Its purpose
is to enhance financial stability and resilience of banks.

18 As pointed out by Aikman et al. (2019) it is worth to bear in mind that the main purpose of macro-prudential regulation is not
to seek to eradicate recessions, but to ensure that the financial system does not create shocks that trigger recessions or amplify other
shocks that may exacerbated the negative effects of recessions.
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risky G-SIBs required to hold more capital than those less systematically important. The

relationship between the G-SIB’s surcharges and increased capital requirements lies in

the fact that the loss absorbency requirement needs to be met with capital of the highest

quality, CET1 (e.g., Poledna et al., 2017).19

Jackson et al. (1999, p. 22); Ackermann et al. (2010, p. 5); Mishkin (2013, p. 227) as

many other scholars and practitioners involved in capital requirements discussions state that

since bank capital is not an asset, but rather it is an alternative source of funding, reserved

to absorb losses that can otherwise threaten banks’ solvency, it is not clear whether equity

is an adequate response to tackle firms’ systematic risk. The prevalent view that underlies

these discussions is that ‘equity is expensive’. Therefore, while equity requirements offer

substantial benefits in preventing crises, they also impose additional costs that can possible

be reverted to the real economy. Such costs might manifest themselves by encouraging

banks to operate with lower levels of financial resources. Yet, even though equity might

represent an additional source of cost which might lead banks to operate with lower levels

of financial resources than is socially optimal, some studies (e.g., Admati et al., 2013)

have shown that this is not the case, and that capital regulation can actually be a powerful

tool for enhancing both the role of banks in the economy and financial stability (e.g.,

Gauthier et al., 2012). It is indeed not by chance that in all Basel Committee on Banking

Supervision’s (hereafter, BCBS) official documents regarding Basel III, the Committee

describes its role as provider of a set of regulatory foundations to build up a ‘resilient’

banking system that supports the real economy. This task is pursued by asking banks to

hold not only higher levels of capital, but the latter must be of much-higher-quality, i.e.

CET1. The rationale underpinning such request is to ensure that when banks grant new

loans they do not take excessive risk. In addition to the aforementioned goal, Basel III

aimed to level the international ground, such that competitiveness conflicts could be, to

some extent, limited.

In extreme synthesis, Basel III package ismainly focused on strengthening the following

components of the regulatory framework:
19 Basel III: Finalising post-crisis reforms
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• The quality of bank regulatory capital. Basel III increases the criteria adopted to

qualify all instruments called to composed both Tier 1 and Tier 2 capital. The quality

of capital banks must hold must be of the highest quality, known as CET1. The CET1

aims to absorb losses, while banks remain ‘going concern’. In other terms, CET1

represents banks’ ability to contain the risk to become insolvent, and thus to contain

the diffusion of financial panic, such as bank ‘run’20. The impact of increasing

quality of the capital requirements lays beyond the purpose of this study.

• The quantity of bank regulatory capital. Total Capital Adequacy ratio have actually

increased from 8% to 10.5% of RWAs. Capital requirements for securities financing

activities, repurchase agreements and counterpart credit risk arising from derivatives,

have also all increased. In addition, Basel III has introduced the possibility to reduce

systemic risk and Basel II’s cyclical effect, through an additional request of capital,

in detail:

– A countercyclical capital buffer (CCyB), aims to limit pro-cyclicality, by allow-

ing regulators to increase capital requirements according to the aggregate risk

environment. In simple words, the CCyB is built up in good times and let it

drawn down in times of stress. The latter is typically expressed as a percentage

of a firm’s assets, weighted by the riskiness. It is then adjusted by a ‘domestic

lending conversion factor’, which accounts for the fact that large banks operate

across international boundaries.

– A capital conservation buffer, intended to request an additional capital require-

ment to systematically important institutions. So as to address the externalities

and mitigate systemic risks due to higher interconnection across financial insti-

tutions from where might derive concentrated exposures, thus, contagion effect.

Table 2.1 presents a comparison between Basel II’s capital requirement vis-à-vis Basel

III. Ultimately, capital requirements were introduced not only to member countries but
20 Bank ‘run’ is the acute crystallisation of funding liquidity risk. It occurs when a significant number of depositors seek to

withdraw funding all at the same time. The reason this can happen relates to the ‘maturity transformation’ aspect, which is inherent to
traditional banking business. More explicitly, when short-term liabilities, including deposits, are used to fund long-term loans Farag
et al. (2013, p. 207).
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also in virtually all countries with an active international banking system.

Table 2.1: Basel II vis-à-vis Basel III’s Capital Requirement

(RWA %)

Type of Capital Basel II Basel III

1 Min. Common Equity Tier 1 ratio 2.5% 4.5%

2 Additional Tier 1 Capital ratio 1.5% 1.5%

3 Min. Tier 1 capital ratio [1 + 2] 4% 6%

4 Tier 2 capital ratio 4% 2%

5 Min. Total Capital ratio [3 + 4] 8% 8%

6 Counter cyclical Capital Buffer (made of CET1) - 0 - 2.5%

7 Min. CET1 ratio + CCB [1 + 6] 2.5% 7%

8 Min. Total Capital Ratio + CCB [5 + 6] 8% 10.5%

Note: Base II required a minimum Common Equity capital ratio of 2.5 percent. Under Basel III there
is a greater focus on the equity that is truly free to absorb losses. Consequently, almost all regulatory
deductions from capital comes from equity rather than being split across Tier 1 Tier 2. Additionally,
some risk-weights are increased, as the case of counterpart credit risk exposures. Taking into account
the capital conservation buffer and the surcharge for systemically important financial institutions, for
the largest banks the Basel III equity minimum comes to around 10.5% (plus additional buffers).

2.5 Defining Financial Resilience and Stability

In this section we deal with the technical inconsistencies and disparities between the

existing definitions of financial stability and financial resilience, two of the most important

financial concepts, upon which the current banking regulation builds up its objectives. In

critically addressing such matters, we adopt an evolutionary perspective and propose a

novel and clear working definition of both elements of financial concern. These novel

concepts then operate as our lens of analysis of the results obtained from our theoretical

SFC model, (presented in chapter 3 and chapter 4).

In our framework we care about financial stability for three main reasons. First,

because an asset price misalignment, which typically precede and accompany financial

instability, can profoundly affect economic output through a decline in consumption and

investment decisions. Second, because it may drive an inefficient allocation of financial

resources across sectors and over time. Third, andmost importantly, because both financial
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institutions andmarkets turmoilsmight severely impair the creation ofmoney, undermining

the capacity of banks and the financial system to enhance a long-term prosperity of the

real economy.

All the above concerns have manifested themselves during the last global financial

crisis. As a consequences, financial policymakers and regulators have made explicit

commitments to promote and enhance the ‘resilience’ of the financial system. Basel III,

the current banking regulatory framework, repeatedly describes its role as provider of a

set of regulatory foundations to build up a ‘resilient’ banking system that supports the real

economy, by improving the quality and quantity of capital that banks need to hold.21 But,

what does really ‘Resilient’ mean? and most importantly, Does ‘Resilience’ necessarily

imply Stability?

In these lines, the purpose of this section is threefold. First, to provide a clear working

definition of both financial resilience, and financial stability. Second, building on that, we

will identify the key factors upon which we will carry out our experiments in chapter 3

and chapter 4. Third, to prepare the ground to interpret our obtained findings presented in

chapter 3 and chapter 4, which will be read upon the aforementioned working definitions.

As previouslymentioned, in all BCBS’ official documents, regardingBasel III, theword

‘resilience’ appears on innumerable occasions, yet there is not universal understanding

of what does a ‘resilient’ financial system mean. It is not clear, either whether a more

resilient financial system necessarily implies a more stable one. In addition, it is not

straightforward to identify what are the key factors which impact on the resilience and

stability of the financial system. Greenham et al. (2013) identifies three of the main

concepts which define resilience: i) Single equilibrium, or steady state; ii) Multiple

equilibria; and iii) Evolutionary or ‘complex adaptive systems’. The first concept defines

resilience as the ability of a system to return to its original condition following a shock.

The second concept, defines resilience as the ability of a system to return to multiple

different equilibria. From the evolutionary perspective advocated in this study, both above

concepts do not fit within our framework. Accordingly, we embrace the definition of
21 Basel III: Finalising post-crisis reforms
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resilience stemmed from the third concept of resilience, i.e., the evolutionary perspective,

which reads as follows:

‘The capacity of the financial system to adapt in response to both short-term

shocks and long-term changes in economic, social, and ecological conditions

while continuing to fulfil its functions in serving the real economy’.

The above definition allows us to reach two levels of understanding about resilience.

First, the financial system will be considered resilient if capable to react and adapt itself

to shocks. However, even though being capable to react and adapt to shocks are necessary

conditions, the latter are not sufficient to consider a complex system resilient. We need to

refer to the second hint of Greenham et al.’s understanding of resilience, namely resilience

as the capability of the financial sector to adapt itself to shocks whilst continuing to

maintain its main purpose, which in our framework is to serve the real economy. We

support this view by following Berry et al.’s (2015) insight of resilience, who state that

the resilience of a socio-economic system needs to be understood in the context of the

system’s purpose:

‘A system that continues to exist but ceases to fulfil its basic functions cannot

really be considered resilient – or at least, such a definition of resilience is not

particularly helpful in public policy terms’. (Berry et al., 2015, p. 10)

It is one’s belief that in a world highly influenced by uncertainty, where the future

states of nature are themselves uncertain, and agents have bounded knowledge as well as

constrained capacity in processing information, an evolutionary or adaptive approach is

far more suitable to understand the complex dynamics of our modern monetary economy.

Thus, for the purpose of this investigation, which is aligned to a public policy point of

view, we propose a novel and clear definition of resilience that emphasises the capacity

of the banking system of self-organise, innovate, and learn while fulfil its social function.

On this ground, our definition of resilient reads as follows:

‘A banking system is resilient if capable to facilitate the efficient creation and

supply of money to the real economy, even though it has been hit by financial
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turmoils.’

In our framework banks’ willingness to facilitate the efficient creation and supply of

money incentives the promotion of long-term economic development. Thus, a long-term

prosperity of the real economy needs to be understood as banks’ social function. Under

this rationale resilience must be understood in terms of continuity of a social function, not

simply in terms of the system in isolation (i.e., a system concerned uniquely in remain

standing or profitable). As the latest global financial crisis has shown a financial system

mainly (or only) focused to pursue higher returns, by channelling credit into speculative

activity, thus less focused on its social function, may be highly exposed to generate asset

price bubbles and crashes, so a financial system less resilient, Berry et al. (2015, p. 9).

Our second concern deals with the issue about whether or not a resilient financial sys-

tem, necessarily, implies a stable one. González-Páramo (2007), member of the Executive

Board of the European Central Bank (hereafter, ECB), pointed out the aforementioned

matter as follows: ‘there is not a precise and universally recognised definition of “financial

stability”’. The definition adopted by the ECB reads as follows:

‘Financial stability is a condition in which the financial system is capable

of withstanding shocks and the unravelling of financial imbalances, thereby

mitigating the likelihood of disruptions in the financial intermediation process

which are severe enough to significantly impair the allocation of savings to

profitable investment opportunities.’

The ECB’s definition of financial stability encompasses three elements: i) financial

system; ii) financial stability; and iii) the notion of financial instability. The first element,

the financial system, comprises three distinct but mutually integrated components: a)

financial intermediaries, i.e., institutions that pool funds and risks and allocate them to

competing uses. Among these financial intermediaries one can find not only banks,

insurance companies and pension funds, but also other institutions, such as hedge funds;

b) financial markets which enable the matching of savers and investors and/or risk sellers

and risk buyer. Put it differently, financial markets serve as an alternative source of
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finance to financial institutions and allow the re-distribution of risk taking among financial

intermediaries; c) financial infrastructure, including clearance, payment and settlement

systems.

The ECB’s understanding of the second element which encompassed the definition of

financial stability, i.e., financial stability itself, originates from the notion that a stable

financial system is characterised by three distinct aspects. First, its efficient and smooth

inter-temporal allocation of resources from savers to investors. Second, a reasonable de-

gree of accuracy and efficiency in the management and assessment of risk prices stemming

from a forward-looking approach. Third, a comfortable absorption of both financial and

real economic shocks.

The third element which encompassed the ECB’s definition of financial stability, i.e.,

the notion of financial instability, is identified in a residual negative way. More precisely,

a system is more likely to become unstable when it departs from one of the aspects

which define its stability. As can be seen ECB’s definition of financial stability, is a

sort of all-embracing definition. Accordingly, the inter-temporal and forward-looking

aspects of this definition implies that threats to financial stability can arise not only from

exogenous and/or endogenous shocks but also from disorderly adjustments of imbalances

built up in the past. González-Páramo (2007) suggested that such disorderly adjustments

of imbalances might arise either as a result of over-optimistic expectations about future

returns or from mis-pricing of risks. Thus, again menaces to financial stability can have

exogenous or endogenous nature.

However, despite this broad ECB’s definition of financial stability to one’s understand-

ing, the latter is far too narrow to be useful. In other words, to make only explicit reference

to ‘profitable investment opportunities’ is misleading, because it gives the perception that

the whole financial system, banks in particular, can be understood as a system in isolation,

thus concerned uniquely in remain standing or profitable, rather than a system with a

social function. From our viewpoint, the latter is a matter that cannot be left a part or

subjected to misinterpretations. Therefore, by embracing ECB’s definition we might risk

to legitimise the belief that it is more important to ensure the soundness of the financial sys-
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tem by allocating resources only on profitable investment opportunities, rather than keep

honour to its contribution in promoting the development of the economy. Consequently,

to link our investigation to ECB’s definition of financial stability, would imply that any

improvement of the stability of the system is bound to its potential to cope with profitable

investments rather than to be linked to its capability to endure a process of adaption to

frictions endogenously or exogenously generated while fulfilling its social function.

What we all have learnt from the latest global financial crisis is that, in a capitalist

financial system, risks and vulnerabilities for the financial sector can derive from innova-

tions and changes in the interwoven relationship between macro-economic and financial

environment. It is thus fundamental to conceptualise that financial turmoils, so instability,

are process that need to be read and regulated in the context of the system’s purpose.

Therefore, coming back to the matter of identification a meaningful definition of financial

stability, we will follow the earlier Minsky’s suggestion. Minsky (1980) recommends

that when one approaches the issue of defining financial stability, one needs to consider

the institutional changes caused by changes in agents’ expectations, i.e., their capability

to learn, to adapt, and to innovate. To one’s understanding Minsky’s insight represent a

useful point where to start from, because all sort of regulation devoted to maintain and/or

boost financial stability by building a more resilient financial system (Basel III makes

explicit reference to it), will inevitable change agents’ expectations/behaviour. Thus, it

will, ultimately, trigger an evolutionary process from where agents will learn, adapt and

innovate.

Given all above arguments brought up, the ECB’s definition of financial stability does

not suit the purpose of our investigation, which is aligned to a public policy point of view.

Consequently, in defining our working definition of financial stability, we will embrace

two sources, namely the Bank of England’s definition of a stable financial system and

Schinasi’s (2004) principles of a stable financial system. In such a way, our definition of

financial stability will derive from the condensation of both above notions.

The Bank of England, in its official website, defines Financial Stability as follows:

‘A stable financial system is one that can provide crucial services to households
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and businesses in good times and bad.’22

The above definition makes explicit reference to the social function of the financial

sector, leaving thus aside categorical commitments which may legitimise banks to behave

exclusively as seekers of profits, as they were a system in isolation rather than a system

with a social function.

To our view, Schinasi’s principles complement Bank of England’s definition of a stable

financial system, by introducing key concepts, such as continuity, dynamism, uncertainty,

interactions, and evolution through institutional changes. All these concepts are express

as follows:

‘Financial stability [should] be thought of as occurring along continuity...

[Thus,] maintaining financial stability does not necessarily require that each

part of the financial system operate persistently at peak performance; it is con-

sistent with the financial system operating on a “spare tire” from time to time...

[Since] finance fundamentally involves uncertainty, is dynamic (meaning both

inter-temporal and innovative), and is composed of many interlinked and evol-

utionary elements (infrastructure, institutions, markets). Accordingly, financial

stability is expectations-based, dynamic, and dependent on many parts of the

system working reasonably well. What might represent stability at one point

in time, might be more stable or less stable at some other time, depending on

other aspects of the economic system such as technological, political, and social

developments’ (Schinasi, 2004, p. 9).

Building on top of both above notions of financial stability and Minsky’s insight, our

proposed working definition of financial stability reads as:

‘A stable financial system is one capable of providing crucial economic functions

to households and businesses throughout the economic cycle, while reducing

financial fragility arisen either endogenously or as a result of severe unanticip-

ated exogenous shocks, or institutional changes.’
22 Bank of England: Financial Stability
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The implications of adopting our propose definition of financial stability are: i) it

manifests the explicit commitment to pursuit and guarantee a social function, namely, to

promote effective economic development. The social function is an important concept to

bear in mind, specially when conflicts between private and social benefits arise; ii) it is

consistent with a financial system in perpetual state of flux and transformation and with

its ability to perform key functions (such as, creation and efficient allocation of financial

resources, to ensure the provision of an efficient system of payments, to provide services

of transactions and risk management, ecc.) throughout the economic cycle; iii) it captures

the inherent unstable and uncertain nature of the financial system. The latter is consistent

with the ample historical evidence that the financial system, particularly banking system,

is prone to the build up of imbalances and instability stem from the exposure to credit risk,

default risk, capital risk, illiquidity risk, market risk, just to mention some; iv) it accounts

for agents’ expectations and their capability to innovate, to learn, and to adapt themselves

to a new set of circumstances.

This section advocated its attention to define our working definition of both financial

resilience and financial stability. Both proposed definitions add new dimensions to one’s

understanding of what constitutes a stable and resilient financial system. Going back to our

starting enquiry, i.e., whether ‘Resilience’ necessarily implies Stability? We can conclude

that although, in the current literature, financial stability and financial resilience are con-

cepts often interchangeable, such equi-potential treatment can be misleading. Therefore,

to avoid misinterpretations of our theoretical experiments (reported in the next chapters),

in what follows we will adopt our working definitions of financial stability and financial

resilience.

2.6 Concluding Remarks

The aim of this chapter was threefold. First, to illustrate how the existence of banks can be

explained via different theoretical frameworks about agents’ coordination or information

problems, such as transaction costs (i.e., economies of scope and economies of scale),
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monitoring, adverse selection, moral hazard andKeynesian uncertainty. Second, to discuss

the institutional context and mechanisms through which banks contribute to the dissem-

ination of adverse shocks. In detail, we outlined how the rapid acceleration in banking

innovation, technological change and deregulation led to the rise of a megabank-centred

shadow banking system with increased risk-taking behaviour, which, in turn, enhanced

the fragility and instability of the worldwide economy. Following this, we proposed two

potential mechanisms through which banks disseminate adverse shocks throughout the

real sphere of the economy, namely, the distinction between Schumpeterian vs Speculative

financial innovation; and the intertwined relationship between banks’ solvency and bor-

rowers’ real-capital commitments. Finally, we delivered a brief description of the causes

and sequence of events which drove the shift of banking regulation from a perspective

mainly focus on micro-prudential regulation towards the current banking reforms, i.e.

Basel III, chiefly set on a macro-prudential view.

In the first part of our analysis we found that, at the core of the different foundational

theoretical bases that explain the existence of banks, there are theorists’ alternatives ideas

about the kind of information and coordination that agents may face, and the economic

role that money credit, and banks play within a modern monetary economic system. Next

to, we propose the inclusion of Keynesian uncertainty within the theoretical foundation

for the existence of banks. By considering Keynesian uncertainty as important factor

upon which construct a more realistic microfoundation we are able to describe banks’

willingness to supply credit and hence banks’ indirect contribution to economic activity,

especially during turbulent times.

In the second part of our research we found that the global growth of finalisation,

technological change and the intensified process of deregulation have altered the speed

of banking innovation, and consequently the development of financial instruments and

institutions. This has not only permitted investments banks to seek out excessive profits

by expanding the scale and scope of globalised financial markets, but has also modified

the very nature of economic activity, triggering a larger trend toward megabank-centred

shadow banking system, replacing traditional banks. Next to, we outlined that megabanks
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no longer innovate so as to expand their credit creation capacity but instead they undertake

innovations unrelated to credit creation. The result of this shift has been a huge growth in

the complexity of products thus resulting in increased concealed risk.

In the last part of our study, we critically addressed the technical inconsistencies and

disparities in the existing definition of financial stability and financial resilience. More

explicitly, we found that in all the current empirical, practical, and theoretical literature

there is not a universally recognised definition of financial resilience and financial stability.

They, indeed, do not deliver a clear cut definition of two of the most important concepts

upon which the current banking regulation grounds its purposes, namely financial stability

and financial resilience. It follows that, in the absence of such clear understanding, one

is unable to properly address whether or not the current banking reform has actually

achieved its purposes. Thus, since we do believe is vital to develop a more sophisticated

understanding of resilience, whichmight be useful in order to reshape our financial system,

we propose a novel and clear working definition of both elements of financial concern.

In detail, we proposed that resilience needs to be understood in terms of continuity of a

social function and not simply in terms of the system in isolation (i.e. a system uniquely

concern in remain standing or profitable). Our proposal definition of financial stability

infers that a stable financial system is one capable of providing crucial economic functions

to households and businesses throughout the economic cycle while reducing financial

fragility arisen either endogenously or as a result of severe unanticipated exogenous

shocks, or institutional changes.

As we have stressed along our analysis, the above matters are relevant due to the close

relationship between banking business and banking regulation. More specifically, our

systematic analysis of the existence of banks, explained via different theoretical foundations

allow us to advance two conclusions. Firstly, any implementation of bank regulations will

hardly have a clear representation of the phenomenon called to regulate if the latter have

not a clear understanding about what banks do. Thus a reform of the banking industry

must necessarily stems from a clear understanding of the role of banks within our modern

monetary economy and its inherent capacity to create money out off nothing. Only such
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a clear understanding will relevantly improve the implementation of banking reforms.

Secondly, we have could note that only a financial reform capable to ensure the efficient

creation and allocation of money, by taking into account the fact that the modern banking

innovation encourage speculation and financial instability, will be able to enhance the

stability of the financial system and promote a medium/long-term economic development.

Put simply, in the process of credit allocation, banks are naturally incentive to allocate

their credits within the most profitable investment opportunities. Such intrinsic incentive

might lead banks to channel the new money created into financial speculation rather than

into investments in production, so to incentive the promotion of economic development.

Withers (1918, p. 16) remained us that: ‘It will not be enough for finance merely to

make a profit for itself and sell credit cheap and make the handling of capital quick and

satisfactory. It has to use all its great influence to secure the capital that it handles are used

for the right objects, promoting the general prosperity’.

Therefore, since capital formation of a banks is not the consequence of savings but

the process of granting credit, which logically precedes the former, in order to incentive

a medium/long-term economic growth, governments and financial regulators should pri-

oritise credit creation over capital formation, without leaving aside the natural incentive

of banking innovation to encourage speculation and financial instability. So, to ensure

that the financial system honours its social function. Or as Withers (1918, p. 21) put it:

‘If those work the machinery of finance see what a mighty big thing might be made of

this world, for others who will be born after them, they will roll up their sleeves to their

job with a very different spirit, and with very different results. The direction that human

development takes depends chiefly on what the majority if hard-working people, in charge

of important tasks, think is worth aiming at.’
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Chapter 3

Banking Regulation in a Dynamic Stock-Flow

Consistent Model

I have found out what economics is;

it is the science of confusing stocks with flows.

Kalecki (1936)

3.1 Introduction

The recent global financial crisis was a prime example of the systematic interconnected

relationship between both the financial and the real side of the economy. Evidence have

shown that banks’ shortfall of capital1 triggered the global financial system and the real

economy in a negative spiral of recession. Financial regulators’ response, to prevent the

reoccurring of another global financial crisis, was the introduction of a tougher set of

capital reforms, Basel III. Basel III capital reform is mainly based on the request to hold

capital of the highest quality, i.e., Common Equity Tier 1 (hereafter, CET1), which aims

to significantly limit the use of other forms of funding that did not act as a buffer to absorb

losses in a crisis.
1 Capital represents bank’s ability to contain their liquidity risk, and the diffusion of financial panic. Bank run is an extreme

example of liquidity risk.
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The purpose of this study is twofold. First, to explicitly investigate the effectiveness

of Basel III on promoting a more stable banking system capable to contribute towards a

medium/long-term financial stability. In this pursuit our research question will furnish

an answer to the following enquiry: Has Basel III been able to promote a more resilient

banking system, thus to maintain and ensure medium/long-term financial stability and

promote the creation of money? Second, given the critical services that banks provide to

the real economy our second enquiry aims to grasp a better understanding about Basel III’s

effectiveness on the promotion of a medium/long-term economic development. In this

fashion our research question will address the following enquiry: Has Basel III induced

any adverse effect on the restoring of a medium/long-term economic development of the

real economy?

To reach our purpose we developed a model of the class of Stock-Flow Consistent

model (hereafter, SFC), grounded in the pioneering work of Godley and Lavoie, 2007b.2

The model is built upon macroeconomic principles rather than classical microeconomics

first principles.3 The economy depicted in our SFC model is composed by five sectors:

households, production sector (firms), financial sector (banks and financial intermedi-

aries), government, and a central bank.4 Furthermore, we have assumed the existence

of seven financial assets: high-power money (hereafter, HPM); term deposits; saving

deposits; loans; treasury bills; firms’ securities; and advances from the Central Bank.5.

In light of our simulated results we will interpret the effectiveness of Basel III on the

matter in hand. In detail, the first set of simulations will pursue to clarify our first enquiry

by focusing on how a higher request CET1 has impacted on: i) bank profits; ii) the amount

of bills hold by banks; iii) loans; iv) Notional bank’s liquidity; and v) Bank liquidity

pressure. As suggested by Eichner (1985); Lavoie (2015), and Dafermos (2012), among

others, we use bank liquidity as a measure of bank credit. The second set of simulations
2 See Nikiforos and Zezza (2018) for a more detailed survey on Stock-Flow Consistent models.
3 Veronese Passarella (2019) presents a detailed guide of how to develop an empirical stock-flow consistent dynamic model from

scratch.
4 Although the Central Bank represents a small portion of the Government, it is a well established practice (in SFC models) to

considered it separately from the Government. The rationale behind such treatment relies on its decisive role with respect to monetary
policy.

5 All financial assets have a different rate of return. The nominal rate of return of both term deposits and HPM is zero. The
nominal rate of return of saving deposits, loans, treasury bills, and advances is equal to their interest rate and return respectively.
Conversely, the overall rate on firms’ securities is composed by interest, dividends and potential capital gains (or capital losses).
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will be devoted to answer our second research enquiry by interpreting the effects that a

higher request of CET1 has on the following fundamental economic variables: i) Output;

ii) Consumption; iii) Investment; iv) Government Expenditure; v) Employment; and vi)

Income Distribution.

The contribution of this chapter is the presentation of a qualitative assessment of the

regulatory impact of higher capital requirement, as the one suggested by Basel III. We

provide a model that allow us to treat the real and the financial sides of the economy, as

well as their interdependencies in an integrated way (Nikiforos and Zezza, 2018, p. 63).

Our explicit integration of the accounting size of the financial system into our dynamic

macro modelling of the real sphere allow us to adopt a more comprehensive way to

investigate issues related to financial fragility and its links to the real economy, which is

a novel approach in this field6. In this manner, the results of our analytical experiments

offer a more comprehensive way to interpret the effects of the current banking regulation

compared to studies that do not account for such integrated picture of the economy, but

focus on process ofmaximisation, mostly or exclusively. Furthermore, in the interpretation

of the results provided by our SFC model, we read them under the light of our working

definition of resilience, developed in chapter 2. Specifically, resilience is inferred in terms

of continuity of a social function rather than the soundness of a system in isolation - system

concerned uniquely in remaining standing or profitable.

Conditional on the underlying assumptions of the model, our results suggest that the

increase in capital requirements can simultaneously explain the negative impact on bank

profits, the fall in loans granted to the real economy. Our results suggest that the latter

might be due to banks’ shift towards more liquid assets. Further, our results suggest that

although many factors may cause a decline in economic growth, only changes in capital

regulation can simultaneously explain all of the shifts in bank portfolios. In this sense,

the conclusions are similar to those found in Wall and Peterson (1995) and Peek and

Rosengren (1995). Wall and Peterson (1995) suggest that regulation had a more important

impact on bank capital decisions than did market discipline. Peek and Rosengren (1995)
6 One of themain criticisms arose amongstmost SFCmacroeconomicmodels is that they have next to no empirical macroeconomic

ground, such that they are considered, uniquely, as tools for thought experiments, rather than practical instruments to guide policymakers.
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find that formal regulatory action had a significant impact on bank lending decisions,

even after controlling for bank capital ratios. These papers lend support to the notion that

capital regulation, broadly speaking, can significantly influence bank decision-making.

These results, in addition to those presented here, suggest that any debate on new capital

regulations should consider the possible impact of changing the economic incentives given

to the banks being regulated.

For our purpose, the rest of this chapter is organised as follows. Section 3.2 depicts

the relationship between bank capital and financial stability. Section 3.3 presents the

method adopted. Section 3.3.1 introduces the accounting principles underpinning our

methodology. Section 3.3.2 lays out the system of difference equations upon our dynamic

SFC model has been built. Section 3.3.3 portrays the institutional structure of our SFC

model: Balance Sheets; Transactions-Flow matrix; and Revaluation matrix. In addition,

given the complexity of the model, we deliver a detailed description of each of the sectors

which composed our postulated economy. Section 3.4 exhibits our experiments and main

simulations’ findings. Finally, section 3.5 displays our concluding remarks.

3.2 Bank Capital and Financial Stability

Mr Stefan Ingves, Chairman of the BCBS, uttered that since Basel III’s reforms were

enacted European banks have continued building a solid capital position and strengthening

their balance sheets. Banks’ capital has continued increasing, with the CET1, at 14.2%

in June 2018, 40 basis points more than the previous year and more than double the same

ratio in December 20117.

Table 3.1 summarises the closing gap of the original total capital shortfall of the

European banks. The latter has reduced by more than €500 billion from 2011 and

reaching zero in June 2017. In 2018, European banks have maintained zero shortfall of

capital. One of the main sources of this source of capital its being the retaining earnings.

7 Since 2011, the Tier 1 leverage ratio of major internationally active banks has increased by over 65% (from 3.5% to 5.8%),
while their CET1 risk-weighted ratio has increased by over 70% (from 7.2% to 12.3%). Source: Bank for International Settlements.
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Table 3.1: Bank Capital

Jun-11 Dec-11 Jun-12 Dec-12 Jun-13 Jun-15 Jun-16 Jun-17 Jun-18

CET1 Capital 5.3% 7.0% 7.8% 8.3% 9.0% 11.8% 12.8% 13.8% 14.2%

CET1 Shortfall (€bn) at 4.5% 29 18 9 13 15 0 0 0 0

CET1 Shortfall (€bn) at 7% 277 225 130 96 65 1 1 0 0

Tier 1 Capital 6.8% 7.2% 8.1% 8.5% 9.2% 12.3% 13.4% 14.7% 15.5%

Total Capital 8.1% 8.3% 9.1% 9.7% 10.9% 14.7% 16.1% 17.4% 18.4%

Tier 1 Capital Shortfall (€bn) 411 350 249 196 120 8 4 0 0

Total Capital Shortfall (€bn) 544 479 383 304 190 18 6 0 0

Leverage Ratio (3%) 2.8% 3.0% 3.1% 3.0% 3.1% 4.4% 4.7% 5.0% 5.0%

Leverage Shortfall (€bn) N/A N/A N/A 133 64 9 3 2 150

Source: The European Banking Federation, Banking in Europe 2019.

Figure 3.1: Components of eligible capital resources of capital requirements

Common

equity Tier 1

Additional Tier 1

Tier 2

(a) Refers to ability to absorb losses while the bank remains a going concern.

Bank

capital

?

Less expensive, least able to absorb losses(0)

More expensive, most able to absorb losses(0)

-

Source: Farag et al. (2013)
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Figure 3.1 shows that the main component of a banks’ capital resources is equity,

referred as capital of the highest quality or CET1. The latter is mainly composed by

ordinary shares and retained earnings. Among its main features: i) it absorbs losses

before any other tier of capital; ii) it is perpetual; iii) dividend payments upon it are

discretionary. On top of the minimum capital requirements regulators also require banks

to have capital buffers. The purpose of these capital buffers is to assure that if the bank does

experience significant losses, it will still have sufficient capital to retain the confidence of

its counterparts and remain a going concern.

In this chapter we focus our attention on the impact of Basel III and its higher request

for CET1 for four reasons. First, because despite the promising outcome presented in

table 3.1, from some quarters (e.g., Haldane and Madouros, 2012; Blundell-Wignall et al.,

2014; Finance Watch, 2015) has arisen the concern that to hold higher levels of capital

is not sufficient, yet necessary, to strengthen the stability of the global banking system.

Prior the implementation of Basel III, banks could only increase their regulatory capital

ratios by either reducing assets or issuing equity. The introduction of Basel III allowed

them to increase their regulatory capital ratios by adjusting the composition of their risk

assets ratio, both on and off the balance sheet, by either adjusting their capital resources

(numerator) or the measure of risk (denominator). For instance, banks could decide to

improve their capital ratio either by securing larger amount of capital they are funded with,

or restructuring their balance sheet and restoring to arbitrage, in particular securitization.

However, whether by asking banks to hold higher levels of capital - even though of the

highest quality, CET1 - the current banking regulation has been capable to make the

banking sector more resilient and robust is still object of open discussion among central

bankers, academics, and the financial press.

Second, because early empirical studies (e.g., Bernanke et al., 1991; Hall, 1993;

Haubrich et al., 1993; Jacklin et al., 1993; Berger and Udell, 1994; Hancock and Wilcox,

1994; Brinkmann and Horvitz, 1995; Peek and Rosengren, 1995) have been unable to

reach any agreement about the impact of changes in capital regulation. More explicitly

among those authors that have found a small correlation between one of the components
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that we use to analyse financial stability (i.e., bank lending) and regulatory capital, the

general conclusion is that risk-based capital requirements have had a small impact on bank

lending and most likely did not exacerbate macroeconomic conditions. From the other

side authors that find no correlation conclude that the Basel reform has not changed the

means by which banks allocate credit on bank lending, and thus has not impacted on

financial stability.

Third, because with the exception of Santomero and Watson (1977) some of the most

influential theoretical and empirical studies (e.g., Luckett, 1970; Mingo and Wolkowitz,

1977; Koehn and Santomero, 1980; Kim and Santomero, 1988; Flannery, 1989; Fur-

long and Keeley, 1991; Passmore and Sharpe, 1994; Thakor, 2004), developed prior or

right after the implementation of capital requirement reforms, claim that an increase in

regulatory capital is costly for banks’ businesses. Yet, in more recent years there is not

consensus about its effects. For instance, Greenspan et al. (1998) suggest that low capital

requirements has been cited as potential flaw in the design of banking regulation. Furfine

(2000) suggests that changes in capital regulation have improved the link between bank

risk and bank capital. Arnold et al. (2012) state that more capital is better since it in-

creases banks’ loss absorbency capacity, at least, for relatively low requirement levels.

Van Den End and Kruidhof (2013) suggest that maybe there are levels at which even

stricter requirements constitute a binding constraint for supervised institutions struggling

with the compliance and, perhaps, leading to negative externalities promoting instability

instead of strengthening the financial system. Hoenig (2013) and Norton (2013) found

that the Basel’s methodology to compute the capital requirements ratio (risk-weighting

approach) creates only the illusion of capital adequacy, rather than actually guarantee an

appropriate level of capital. Hoenig (2013) compared different measures of capital. Such

a comparison illustrate how easily the Basel capital standard can confuse and misinform

the public rather than meaningfully report a banking company’s relative financial strength.

Table ?? present a list of other studies on the impact of Basel III.

Fourth, because all the above strands of the literature lack a structural model which

combine all in one both sides of the economy, namely a financially sophisticated system
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and the real side of the economy. It is our conviction that only such comprehensive

perspective can furnish us a meaningful answer about the impact of capital regulation on

financial stability; creation of money; and its impact on macroeconomic variables.

3.3 Method

The main advantage of the Stock Flow Consistent approach is that it provides a model for

treating the real and the financial sides of the economy and their interdependencies in an

integrated way (Nikiforos and Zezza, 2018, p. 63). Technically, it provides the instruments

through which is practically possible to model an unstable and complex macro-economy,

taking into account themultiple interactions between its sectors, without need to refer to any

sort of representative maximiser agent, who operates in complete markets, under perfect

information and perfect competition, and whose actions bring him unfailingly towards a

pre-coordinated perfect-equilibrium (core assumptions of the equilibrium-based model).

In this manner, the integration of the financial and the real sectors provides a more realistic

and comprehensive way to investigate issues related to money, credit, banks financial

fragility, and their links with the real economy. All aspects that were neglected within

the equilibrium-based economy theory prior to the global financial crisis (see chapter 2

for a comprehensive discussion about the theoretical microfoundation underpinning our

approach vis-à-vis equilibrium-based economic theory).

The reliability in the interpretation of our results benefits from four of the main pecu-

liarities of the Stock-Flow Consistent technique.

First, it enables to carry out our investigation by treating both simultaneously and

consistently all the changes in the stock-flows and norms among all the sectors involved.

To ensure the dynamic relation between stock and flows, we refer to lag dynamics rather

than to the short-run determination of macroeconomic variables. This is because, the

short-run determination of macroeconomic variables is just only one of the several steps

of an intrinsically determined dynamic sequences of events, which can potentially constrain

the dynamic behaviour of the system. The lag dynamics, instead, evolve with the passage
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of time and ensure that causes precede effects, so that it is possible to prevent events from

happening at once, but at different points in ‘time’, while keeping the right time-sequence.8

Second, the strictness of the system of simultaneous behavioural equations and ac-

counting identities impose strong constraints during the modelling process and reduce

modeller’s degree of freedom and subjectivity in the determination of the range of pos-

sibilities. In our model, the simplest example of such accounting identities is the national

income equation: H = 2>=B + 83 + 6>E, which tell us that in a closed economy total

expenditure is equal to total income. The modelling process must be structured following

accounting identities but at the same time it must keep its behaviour the closets to the way

in which the economy behaves. It follows that, accounting identities are tautologies and

must not be confused with behavioural equations (e.g., the proportion of income spent

by households; firms’ investment expenditure; loans granted by the banking sector; etc.).

The latter stem from relationships found in the literature, practitioners, or from regulators

directives. All in all, the above constraints ensure that the outcomes obtained from our

simulations are the by-product of agents’ interactions, heterogeneity, and the natural rise

of dynamic networks and transactions. They do not stem from any sort of pre-coordinated

action.

Third, by including both demand and supply for all markets as well as their asset and

liabilities, the system is able to emphasis the bridge between the balance sheets of each

sector and the net lending position of other sectors in a logical and complete specification.

In this way, the overall accounting structure of the model explicitly replicates the rise of

dynamic networks of balance sheets, leaving no room to black-holes, in the sense that

someone’s assets is someone else’s liabilities and someone’s inflow is someone else’s

outflow. In a nutshell, it portrays a complete, fully integrated, and coherent picture of the

real and financial sides of the economy. For Godley and Cripps (1983), was not just a

matter of budget constraints but a sort of principle of conservation of energy applied to

macroeconomics.

[...] money stocks and flows must satisfy accounting identities in individual
8 Further details about how the use of lags, even the small ones, which are necessary to avoid telescoping time, can be found in

Hicks (1965, pp. 66-7).
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budgets and in an economy as a whole provides a fundamental law of mac-

roeconomics analogous to the principle of conservation of energy in physics.

(Godley and Cripps, 1983, p. 18).

The strong implication of this complete system of accounting is that once the n-1

equations are satisfied then the n-th equation (hereafter, the redundant equation) will be

found to be satisfied9. Which brings us to another of the main peculiarities of the SFC

technique: conversely to equilibrium-based models, in this specification our behavioural

relationships and outcomes stemming from then are contingent and non-ergodic. So

that, the average and fluctuations happened in the past ‘may or may not happen’ in the

future. It follows that agents set, by themselves, norms and targets - rules of thumb -

about future expectations and then they act accordingly. These rules of thumb produce a

sort of autopilot, where mistakes or mistaken expectations about piled-up stocks – money

balances, bills, advances or wealth in general – are warning lights which indicate the need

of changes in agents’ behaviour. Thus, there is no need to assume that agents are perfect

informed, or that they operate in perfect competitive markets.

Inasmuch, since it is well recognised that agents’ expectations are usually not fulfilled,

we consider a process of adjustment rather than a principle of perfect-equilibrium, con-

sequently, our heterogeneous agents can indeed make mistakes and learn from them. As in

Lavoie and Godley (2006) our agents respond to disequilibria by adjusting their behaviour

to new situations that were not correctly foreseen. In this process of adjustment we follow

?, and assume that all economic sectors are equipped by buffers that provide them a certain

degree of adjustment. Specifically, we introduce in any sector at least one component in

which all its transactions are flexible. Thus, they cannot be directly controlled, they must

be taken as a residual. In the household sector, the residual process is related with changes

of their checking account money, which does not bear interest. In the production sector, the

buffer is tied to the amount of loans received from the banking system. Banking sector’s

buffer is linked to the decision to hold bills, and whenever it is required with the amount

of advances taken from the Central Bank. For the government, the residual transaction
9 Along the solving process, the only way to avoid the over-determination of the system is by dropping the redundant equation.
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relates to the new issue of bills. The case of the Central Bank is particular because, the

latter has a wide range of transactions characterised for their residual character. In detail,

its flexibility can be measured in terms of i) issue of HPM to commercial banks; ii) issue

of cash; iii) issue of advances; or iv) through the acquisition of bills, in which case the

supply of money is direct toward the government.

3.3.1 Accounting principles

The SFC approach to macroeconomic modelling, pioneered by Wynne Godley, Cripps,

Marc Lavoie, Tobin, Turnovsky, is based on four accounting principles: i) Flow consist-

ency; ii) Stock consistency; iii) Stock-flow consistency; and iv) Quadruple entry system

developed by Copeland (1949)10.

The first principle, flow consistency, guarantees a system without ‘black holes’. Every

monetary flow comes from somewhere and goes somewhere. In the system can be iden-

tified two types of flow consistency: ‘horizontal’ consistency and ‘vertical’ consistency.

The horizontal consistency ensures that all flows among agents sum to zero. For example,

the interest on loans earned by the financial sector must equal the interest paid by borrower.

The vertical consistency, assures that every transaction involves at least two entries within

each agent. For instance, when a bank lends out money it instantaneously creates deposits

for the same amount.

From the second principle, stock consistency, one can see that any financial liability

has as counterpart a financial asset. Consequently, the net financial wealth of the entire

system must sum to zero. The third principle, stock-flow consistency, provides a system

in which from every flow derives a change in one or more stocks. Let us consider the

monetary value of the wealth, at the end of the period, +C , this will be composed by

its monetary value at the end of the previous period, +C−1, plus some relevant flows as

disposable income, .3C , a potential capital gains/losses, �� C , and consumption, 2>=BC .

Formally: +C = +C−1 + .3C + �� C − �>=BC . From this formal representation of the third

principle it can be grasped that this methodology allows to carry out the investigation
10 Copeland is considered the inventor of flow-of-funds accounts. In the eurozone, the flow-of-funds accounts are usually called

‘financial accounts’. The latter are published by the national central banks and Eurostat.
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in a dynamic environment which also accounts for path dependency. In other terms,

although past events or circumstances are no longer going on in the present, the outcome

we obtained is the product of decisions or experience that agents have faced in the past.

The last principle, quadruple entry system, is the by product of the previous three

principles. It allows the implementation of a system of simultaneous equations and

rigorous accounting identities where every transaction is carried out in a system based

on the quadruple entry bookkeeping developed by Copeland. Accordingly, when a firm

borrows from a bank, the accounting registers an increase in the revenues of the bank and

the expenditure of the firm. At the same time, the accounting registers an increase in the

liability side of the firm and correspondingly an increase in the asset side of the bank.

[...] Because we live in amoney economywhere moneyflows11 play an important

role in organising economic activity, a better understanding of moneyflows

should help us toward a better understanding of the problem ... (Copeland,

1949, p. 254).

3.3.2 The system of difference equations

For the construction of our dynamic SFC model12 we wrote down a system of 105 equa-

tions, which includes behavioural equations, accounting identities and equation conditions.

Our system of difference equations is subdivided in three independent blocks. The first is

a simultaneous block (made up of 36 equations), whilst the other two are recursive blocks

(made up of 38 equations and 31 equations, respectively). The timespan considered in

our experiments runs from 2008 to 2020. Capital shocks are implemented in 2012 (when

Basel III get into law). In attributing initial values to stocks and flows as well to beha-

vioural parameters, we refer to the SFC literature; the most widely used rules of thumb;

and some of the most adopted ‘stylised facts’. The latter recognise the manifest existence

of institutions, together with regularities and magnitudes in the economic data, so well as
11 Moneyflows are sources and dispositions of money that arise out of transactions between two transactors. Therefore, since

moneyflow transactions involve two transactors the social accounting approach to moneyflows rests not on a double-entry system but
on a quadruple-entry system.

12 The dynamic character of the model can be understood taking into account the whole configuration of assets and liabilities. The
latter are the legacy of all transactions in stocks and flows and real asset creation during earlier periods. This transactions constitute
the link between past, present and future.
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it is possible to get appropriate ratios. They are needed because in a modern ‘capitalist

economy’ agents have a separate existence with distinct set of objectives.

In this fashion, the closure and behavioural specification of the model is treated as

demand-led economy. Such that, demand matters and full employment is not considered

to be the general state of the economy. This does not exclude supply-side constraints,

which might arise primarily due to credit rationing on firm loans. Accordingly, in our

model, which embraces the endogenous theory of money, banks play a crucial role in the

determination of output and the accumulation of capital over time. The main assumptions

upon which our postulated economy has been built read as follows:

• Our postulated economy is composed by five sectors: households, production sector

(firms), financial sector (essentially banks), pure government, and the Central Bank.13

In addition, it has been assumed the existence of seven financial assets: high-power

money (HPM), term deposits, saving deposits, loans, treasury bills, firms’ securities,

and advances from the Central Bank. As regards these financial assets, all of them

have a different rate of return, namely the nominal rate of return of the HPM is zero,

while the nominal rate of return of deposits, loans, bills, and advances is equal to

their respective interest rate. Conversely, the overall rate of return on bonds and

equities are composed by interest, dividends and a potential capital gains (or capital

losses). Among all the assets considered, the assets with explicit prices are equities

issued from firms and fixed capital.

• Output and wealth components are all expressed at constant prices, when not other-

wise specified.

• The target stock of capital (hence firms’ investment decisions) and household con-

sumption are influenced by price expectations, which are of adaptive nature.

• Commercial banks hold bills when ex post deposits exceed ex post loans. They

demand for advances to the Central Bank when ex post loans exceed ex post deposits.
13 Although the Central Bank represents a small portion of the Government, it plays a decisive role with respect to monetary

policy. Such that the impact on monetary aggregates is usually identified on its own. Therefore, following ? the Central Bank has been
considered separately from the Government.
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• Portfolio equations are based on Tobinesque principles. There are two forms of

‘narrow’ money, namely cash and cheque accounts (M1) and one form of ‘broad

money’ (financial assets with fixed nominal price), namely saving deposit accounts

(M2) held with banks. As previously anticipated cheque accounts are households’

buffer stock. Each sector is marked by either a portfolio investment function or a

simplified financial investment rule.

• Banks have no production costs, but they distribute part of their profits to households

as dividends. There can be a reserve requirement.

• The Central Bank acts as a lender of last resort for both the government and banks.

The interest rate accruing on bills is (partially) endogenous. While the interest rate

accruing on saving deposits is endogenously determined, for it depends of the policy

interest rate, plus the fluctuations of the liquidity of the banking system.

• Looking at the labour market, it is the supply of labour (i.e. the labour force) that

adjusts to the demand for labour inputs in the medium to long run. The wage rate is

determined using a ‘wage equation’ type mechanism, from which rate of change of

real wage would be related with changes in unemployment.

• The price level is defined by setting a mark-up over the unit cost of labour.

3.3.3 The institutional structure of the model

The originality of our approach derives from its fully integrated and dynamic representation

of the feedback between stock and flows in both the real and the financial sides of a modern

‘capitalist economy’. The latter can be portray in the institutional structure of the model:

i) the balance sheet; ii) the revaluation matrix (for capital gains); and iii) the transactions-

flow matrix, shown in tables (3.2), (3.3), and (3.4) respectively. By splitting the structure

of the model in this three components it is possible to earn a better understanding of the

dynamics and interactions between sectors, such that it increases the readability of the

model. The superscript e denotes an expected value, the superscript T denotes a target

(e.g., firms’ target stock of capital, :) , represents firms’ investment decisions, which are

84



of adaptive nature). Variables without subscript are all realised values. Greek letters refer

to parameters used in the model.

The main characteristic of the balance sheets is that it measures the levels of all stock

variables at some given point of time, let say that it portrays a picture of the economical

and financial conditions at a specific moment of time. The Revaluation matrix provides

information on the changes in assets, with an explicit price, stemming from revaluation

gains (i.e., this matrix accounts for capital gains/capital losses). The Transactions-flows

matrix, is split in two parts: i) Transactions, and ii) Flow of funds. Where in the former

are recorded all the transactions that occur during the period, such that for each category

of transactions the flow and uses of funds sum to zero. Whilst, the latter provides the link

between the balance-sheet matrix of successive periods.

Table 3.2: Balance Sheet Matrix

Households Firms Banks Government Central Bank Σ

Fixed capital + K + K

Cheque deposits +M1ℎ - M1 0

Saving deposits +M2ℎ - M2 0

Bills +Bℎ +B1 - B +B21 0

Loans −Lℎ −L 5 + L 0

Securities +eh · ?4 −eh · ?4 0

Bank capital +CET1 −CET1 0

HPM +Hℎ +H1 - H 0

Advances - Ad + Ad 0

Net Worth −Vℎ −V 5 −V1 + Psbr −V21 - K

Σ 0 0 0 0 0 0

Note: The balance sheet describes each sector’s stocks of assets (+), the stock of liabilities (-), and
the net worth of each sector (-). Besides to describe all the logical inter-relationship among sectors.
Each financial asset owned by one sector always having a counterpart financial liability in one or
more other sectors. All the items on this balance sheet (except inventories) are evaluated at market
prices. In other words, every tangible asset is evaluated at its replacement value, i.e. at the price
that it would cost to produce this real asset now; while every financial asset is evaluated at its current
value on the financial markets.
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Table 3.3: Revaluation matrix

Households Firms Banks Government Central Bank Σ

Firms Securities +Δpe · 4ℎ(−1) −Δpe · 4ℎ(−1) 0

Banks Capital +ΔCET1 −ΔCET1 0

Fixed capital +Δp · :(−1) +Δp · :(−1)

Note: The Revaluation matrix provides information on the changes in assets, with an explicit price, stemming from
revaluation gains (i.e. this matrix accounts for capital gains/capital losses). In this institutional structure the assets with
explicit prices are equities issued from firms and fixed capital.
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Table 3.4: Transactions-Flows Matrix at Current Prices

Production firms Banks Central bank

Households Current Capital Current Capital Government Current Capital Σ

Transactions
Consumption - C + C 0
Investment + I - I 0
Government
expenditure + G - G 0

Income = [memo: GDP] [+ Y] [- Y] 0
Taxes - T + T 0
Wages +WB -WB 0
Depreciation allowances - AF +AF 0
Firms profits +Fd 5 −F 5 +Fu 5 +rl(−1) · ldf(−1) 0
Banks profits +Fd1 −F1 +Fu1 0
Central bank profits +F21 −F21 0
Interest on Advances −ra(−1) · ad(−1) +ra(−1) · ad(−1) 0

Loans −rl(−1) · lsh(−1) −rl(−1) · lsf(−1) +rl(−1) · ls(−1) 0
Deposits +rm(−1) ·M2h(−1) −rm(−1) ·M2(−1) 0
Bills +rb(−1) · bh(−1) +rb(−1) · bb(−1) −rb(−1) · bs(−1) +rb(−1) · bcb(−1) 0

Flow of Funds [memo: Net Lending] [NLℎ] [NL 5 ] [NL1] [NL6] [NL21] 0
Change in
the stocks of Advances +ΔAd −ΔAd 0

Loans +ΔLh +ΔLf −ΔL 0
Cash −ΔHh −ΔHb +ΔH 0
Cheque
deposits −ΔM1h +ΔM1h 0

Saving
deposits −ΔM2h +ΔM2h 0

Bills −ΔBh −ΔBb +ΔB −ΔBcb 0
Securities −Δeh · ?4 +Δeh · ?4 0

Loan defaults + NPL - NPL 0

Σ 0 0 0 0 0 0 0 0 0 0

Notes: Conventionally, in this matrix any source of funds are deployed with a plus sign, while any use of funds are presented with a minus sign. The Transactions-flows matrix, is split in two parts: i)
Transactions, and ii) Flow of funds. Where in the former are recorded all the transactions that occur during the period, such that for each category of transactions the flow and uses of funds sum to zero.
Whilst, the latter provides the link between the balances-sheet matrices of successive periods. In the sense that the ‘horizontal’ consistency guarantees that the overall change in every asset is equal to the
change in the corresponding liability. For instance, an increase in the amount of lending offered by banks is equal to the amount of loans borrowed by the private sector. Furthermore, the ‘vertical’ consistency
requires that the sum of each column of the matrix equal to zero. In this way the transactions matrix represents the major step in fully integrating income accounting and financial accounting.
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As can be inferred from the institutional structure of the model, the outcome of each

individual sector will always present a high degree of dynamic interdependence on what

happens in other sectors. While the institutional structure of the model helps to ensure the

consistency of the model (i.e., show how all columns and rows must in the end ‘add up’),

the latter cannot explain the complexity of the model. For this reason in what follows each

sector will be presented separately and in a more comprehensive fashion.

3.3.3.1 Production Firms

Table 3.5: Production Parameters

Parameter Description Values

X Degree of amortization 0.1

W Speed of investment adjustment 0.15

k Degree of retained profits 0.1

k0 Autonomous component of the degree of retained profits 0.1

k1 Speed of burden debt adjustment 0.025

1DA)
5

Firms’ targeted burden of debt 0.05

XA4? 5 1 Autonomous component of firms’ loan repayment performance 0.053

XA4? 5 2 Degree of profits to contribute to firms’ loan repayment 0.1

j0 Autonomous component of the degree of valuation ratio 0.004

j1 Degree of market impact 0.001

Source: Author’s elaboration.

In our closed economy the national income, H, also known as gross domestic product,

GDP, is an accounting identity. Therefore, H being a tautology, it tell us that total

expenditure (2>=B + 83 + 6>E) is equal to total income:

H = 2>=B + 83 + 6>E (3.1)

where, cons stands for households’ consumption expenditure, id represents the level

of investment expenditure in the production sector, while gov accounts for the level of

government expenditure.
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In our setup, as in Godley and Lavoie (2007b) we formally define firms’ investment in

capital stock, k, as follows:

: = :−1 + 83 − 30 (3.2)

where :−1 represents the level of capital stock inherited from the previous period, id,

stands for the desired level of investments expenditure, and da constitutes the amount of

depreciation allowances.

Following the aforementioned rationale, we assume firms have four sources of funding,

two internal and two external. Among the internal sources, we include amortization

funding, af, and undistributed profits, 5 D 5 . While among the external sources we consider

loans granted by banks, ld 5 , and securities issued on the stock market, esr. That is, at the

beginning of the period, firms must decide the level of investment they want to carry out

within the period considered. Being firms’ investment decisions a behavioural equation -

with adaptive nature - following Sawyer and Veronese Passarella (2019) we set the latter

as a target, k) , of firms’ capital stock, k. It follows that firms’ level of desired investment

is determined as a proportion of their capital stock and the expected total income, y · 4?
?
.

That is:

:) = : · H · 4?
?

(3.3)

At the beginning of the period firms have another important decision to make: to decide

the level of amortization, af, they want to achieve within the period. As in Godley and

Lavoie (2007b) we define the level of amortization as a proportion X of the total amount

of capital inherited from the previous period, :−1:

0 5 = X · :−1 (3.4)

Moreover, being the amortization funding, af, one of the main financial sources that

firms use to deliver their investment expenditure, we assume that the level of amortization

of the period considered matches the degree of depreciation allowances within the same

period. That is:

30 = 0 5 (3.5)
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In those lines, as in Godley and Lavoie (2007b)the amount of investment that firms will

carry out within the period, investment expenditure (id), is determined as a proportion

W of the difference between the level of desired investments and the stock of capital that

firms inherited from the previous period, plus the level of depreciation allowances. Such

that:

83 = W · (:) − :−1) + 30 (3.6)

where W depicts the speed of investments adjustment. The latter measures the impact

of the divergence between the level of firms’ capital targeted (i.e., desired investment) and

the stock of capital inherited from the previous period.

Which allows us to introduce another source of internal funding, namely undistributed

profits, 5 D 5 . As in Godley and Lavoie (2007b) the level of undistributed profits is tightly

linked to firms’ capability to make profits. Firms’ profit is a residual variable. It is given by

the difference between all the revenues and all the expenses firms faced within the period.

Specifically, we assume that such difference is made by the level of income produced less

wages, interest payments on loans, and amortization fund. That is:

5 5 = H − F1 − A;−1 · !B 5−1 − 0 5 (3.7)

Hence, following internal strategic decisions, firms might decide to retain a proportion

k of their realised profits, 5 5 . We also assume that the total amount of undistributed

profits benefits from the nonpayment of the interest owed to loans that have been taken

in previous periods, but that have gone default, =?;. In this manner the amount of firms’

undistributed profits is such that:

5 D 5 = k · 5 5 + A;−1 · =?; (3.8)

where the degree of retained profits, k, is a function of the degree of divergence between

firm’s burden of debt from the previous period 1DA 5−1 and their level of target burden of

debt decided at the beginning of the period 1DA)
5
. The higher firms’ target burden of debt,

relative to firms’ (lagged) burden of debt, the higher the level of retained profit, which will
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contribute to funding new firms’ investment. For simplicity, we assume that the level of

the target burden of debt is exogenously determined.

k = k0 + k1 · (1DA 5−1 − 1DA)5 ) (3.9)

As in Dafermos (2012) we assume that firms’ bearable cash payment commitments

is given by firms targeted burden of debt, 1DA)
5
. Such that, firms’ actual cash payment

commitments or burden of debt, 1DA 5 (equation 3.10), is a function of firms’ individual

loan repayment performance; and gross profits. In detail:

1DA 5 =
(XA4? 5 + A;−1) · ;35−1

(H − F1) (3.10)

In our reasoning we follow Minsky’s (1975) insights, who suggests that firms’ invest-

ment expenditure is positively influenced by the divergence between the bearable and its

actual cash payment commitments. Accordingly, we assume that firms’ loans repayment

performance, XA4? 5 , is determined by two components, namely i) individual characterist-

ics, XA4? 5 1; and ii) a proportion XA4? 5 2 of firms’ profits.

XA4? 5 = XA4? 5 1 + XA4? 5 2 · 5 5−1 (3.11)

As it follows the difference between the total realised profits and the undistributed

profits represents the dividends that will be distributed to shareholders, 5 3 5 .

5 3 5 = (1 − k) · 5 5 (3.12)

Following Godley and Lavoie (2007b), we assume firms’ external sources of funding

are composed by loans granted by banks and securities issued on the stock markets.

Specifically, to finance the uncovered desired level of investment expenditure, firms may

find it convenient to either take out loans from banks, ldf, or to issue a certain amount of

securities, esr, on the stock market. The amount of loans that firms demand from banks,

;35 , is a function of the desired level of investment expenditure they want to carry out, net

of all the other sources funding, and the amount of non performing loans:

;35 = 83 − 0 5 − 5 D 5 − Δ4BA · ?4 − =?; (3.13)

However, as it will be seen in the description of the banking sector, specifically, in

equation 4.10, we assume that due to credit rationing it might happen that the amount of
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loans demanded by firms may differ from the amount of loans actually received. Therefore

the amount of loans supplied, ;B 5 , is conditioned by the degree of credit rationing that

banks will decide to apply to firms, 2A 5 . We can thus assume that such mismatching will

impact the level of investment and indirectly the level of economic output.

Accordingly, the actual level of firms’ investment, i, is influenced by the change in

firms’ loans after the imposition of credit rationing, i.e., Δ;35 , such that:

8 = Δ;35 + 03 + 5 D 5 + Δ4BA · ?4 + =?; (3.14)

Additionally, we assume that the proportion of desired investment expenditure financed

by issuing securities is modelled following Lavoie and Godley (2001). Thus :

4BA = 4BA−1 + j ·
83−1
?4

(3.15)

where, j measures the impact of the valuation ratio on the issuing of firms’ securities.

Equation (3.16) shows that j is a function of the market price of the company divided by

the replacement cost. That is:

j = j0 + j1 · @−1 (3.16)

The intuition behind equation (3.17), is that due to in the long-run the market value of

the share capital of the company will coincide with the replacement cost and ratio will tend

to approach 1, shareholders becomemore willing to accept equity emission as the financial

value of firms increases. We propose the Tobin’s (1969) q-ratio theory of investment as a

way of linking ‘real’ and ‘financial’ assessments of the value of capital via a single ratio

(Market Price of the Company / Replacement Cost).

@ =
4BA · ?4

: + ;B 5 + 0 5 (3.17)

Some other useful indicator are the level of leverage, lev, and the rate of cash flows,

rcf :

;4E =
;35

:
(3.18)

A2 5 =
5 D 5

:
(3.19)
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Table 3.6: Households Parameters

Parameter Description Values

U1 households’ propensity to consume out of income 0.75

U10 Autonomous component of households’ propensity to consume out of income 0.75

U11 Sensitivity of propensity to consume out of income to interest rate 1

U2 households’ propensity to consume out of wealth 0.1

Y Degree of households’ credit worthiness 0.059

XA4?ℎ1 Autonomous component of households’ loan repayment performance 0.053

XA4?ℎ2 Degree of wealth used to repay loans 0.1

Source: Author’s elaboration.

3.3.3.2 Household Sector

Household sector is composed of two social groups: workers and ‘capitalists’. Workers

supply labour, earn a wage (if employed), demand consumption goods, pay taxes and

save. Capitalists are assumed to be privately owners of firms and banks. Capitalists earn

dividends (if firms and banks are profitable), demand consumption goods, pay taxes and

save. Both workers and capitalists accumulate their saving. The latter can be adopt the

form of deposits at banks or other assets. If firms or banks go bankrupt, the owner of the

bankrupt firm or bank is subjected to a one-time deposit levy, from his personal wealth,

to provide equity to de facto re-capitalizing the defaulting firm or bank to resolve it.

In our setup we assume capitalist to hold no cash at all, while workers/households do

hold cash, when they act as consumers. More explicitly, households hold a constant share

of liquidity split as follows:

• Fiat currency or ‘paper’ money, ℎℎ. Fiat currency is money that is accepted by

everyone in the economy as a medium of exchange. Therefore, not convertible to

any other asset (i.e., commodities or gold).14 Following this venue we assume that

changes in the demand for money can be adjusted to match changes in the amount

of money available to agents.15 Fiat currency does not pay interest, thus in normal
14 Banknotes are a ‘promise to pay’ the holder of the note, on demand a specified sum. This makes banknotes a liability of the

Central Bank and an asset of their holders. The Euro Fiat currency in circulation is made up mostly of banknotes (around the 97.66%
of the total by value, EUR billions, as of January 2018), and the remaining (2.34%) is made up of coins. Source: European Central
Bank

15 When the amount of money is linked to a commodity, such as gold, this places a limit on how much money there can be, since
there is a limit to how much gold can be mined (McLeay et al., 2014a, p. 9).
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economic conditions, the former is less attractive to hold related to other assets, such

as banks’ saving deposits, Treasury bills or firm securities, which instead pay interest.

• Bank deposit, hold in commercial banks. We assume two forms of bank deposits,

namely, cheque deposits, "1, and saving deposits, "2. In its annual update of

the banking sector in Europe, EBF Facts Figures 2018, the European Banking

Federation has reported that the total amount of bank deposits (mostly created by

commercial banks) from businesses and households, grew by 2.5% in 2017 to €16.3

trillions in the EU at the end of 2017, with €12.1 trillions deposits coming from the

EA. They reported that such a growth has been driven by an increase in deposits

from households (including non-profit institutions serving households), which rose

by 2.9% year-on-year to €9.1 trillion and non-financial corporations (NFCs), up by

6.7% to €3.2 trillion. As can be seen from the data reported, in our modern economy,

the roughly 93.15% of the money in circulation take the form of bank deposits,

while the remaining 6.85% is made up by Fiat currency.16 Bank deposits come in

many forms (i.e., cheque account or saving accounts). To do not over complicate

matters, this study focuses only on households’ and firms’ deposits with banks. More

specifically, workers receive payment of their salary in bank deposits. Workers can

use their deposits directly as medium of exchange without having to convert them

into currency. To preserve trust in the banking system and dissuade people from all

seeking to withdraw their savings simultaneously at times of stress or in case of bank

failure, the deposit guarantee schemes in Europe offer protection for retail deposits

up to €100,000 per depositor.17

In formal terms, as in Godley and Lavoie (2007b) the disposable income of households

is given by their total income net of both taxes, )0G, and interest payments on personal

loans, A;−1 · ;3ℎ−1, such that:

H3 = F1 + A<−1 · <2ℎ−1 + A1−1 · 1ℎ−1 + 5 3 5 + 5 31 − )0G − A;−1 · ;3ℎ−1 (3.20)

where F1 represents total wage bill paid by production firms to workers. A<−1 ·<2ℎ−1

16 Source: European Central Bank and European Banking Federation
17 Source: European Central Bank
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is the amount of interest payment earned from saving deposits held in agents’ bank account.

A1−1 · 1ℎ−1, stands for the amount of interest payment received from Treasury bill. 5 3 5

and 5 31 constitute dividends received from firms and banks, respectively.

Taking inspiration from Godley and Lavoie (2007b) and Sawyer and Veronese Pas-

sarella (2019), we model Households’ consumption, 2>=B, on the expected disposable

income H3 ·
4?

?
, past accumulated wealth, Eℎ−1, and the expected value of the new per-

sonal loans supplied by banks, =; · 4?
?
, such that:

2>=B = U1 · H3 ·
4?

?
+ U2 · Eℎ−1 + =; ·

4?

?
; 0 < U2 < U1 < 1 (3.21)

As depicted in equation (3.22) households’ propensity to consume out of income, U1,

is a function of households’ individual characteristics, U10, and for a certain proportion of

the their level of income, U11. It follows that, the higher the income share to total income

from the previous period, the higher the propensity to consume. For simplicity we assume

households’ propensity to consume out of wealth, U2 is determined exogenously.

U1 = U10 + U11 · Ω−1 ; U10 > 0 ;U11 < 1 (3.22)

where, as in Godley and Lavoie (2007b) the income share is defined as follows:

Ω =
F1

H3
(3.23)

Following Godley and Lavoie (2007b) the gross amount of new loans demanded for

consumption purposes, ?;, is a fraction, Y, of households’ lagged disposal income, H3−1.

For our purposes, Y represents a limit impose by banks on households due to their credit

worthiness. That is:

?; = Y · H3−1 (3.24)

Therefore, the net flow of new personal loans, nl, is given by the difference between

the gross flow of new personal loans, pl, and personal loan repayments, rep:

=; = ?; − A4? (3.25)

and, personal loans repayments, rep, is considered as a fraction XA4?ℎ , of the outstanding

stock of personal loans, ;3ℎ−1.

A4? = XA4?ℎ · ;3ℎ−1 (3.26)
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Households’ loans repayment performance, XA4?ℎ , is itself a function of households’

wealth, XA4?ℎ2 · Eℎ−1. such that, if households’ current wealth is lower than their accu-

mulated wealth, they will be unable to repay back their loans. In that case it will arise

the problem of non performing loans. In addition, we assume households’ loans repay-

ment performance is determined by individual characteristics (or behavioural tendencies),

XA4?ℎ1:

XA4?ℎ = XA4?ℎ1 + XA4?ℎ2 · Eℎ−1 (3.27)

The amount of loans demanded by households at the current period is equal to the stock

of loans at the beginning of the period (inherited from the end of the previous period),

;3ℎ−1, plus the net flow of new loans, nl.

;3ℎ = ;3ℎ−1 + =; (3.28)

To simplifymatters, we assume that banks’ credit rationing is applied only to production

sector. It follows that in the households’ sector the amount of loans demanded match the

amount of loans supplied:

;3ℎ = ;Bℎ (3.29)

Households, as will be seen in the portfolio choice’s section, might also decide to

hold firms’ securities, 4BA · ?4. Where esr denotes the number of securities and pe

their prices. In such case, as widely applied in the stock-flow consistent literature, we

assume households set up their desired consumption level according to the Haig-Simons

disposal income, H3ℎB. The latter is given by the sum of disposable income and capital

gains/losses, ��. Capital gains/losses, comprises all capital gains/losses on securities,

plus the increase/decrease in the own funds of banks hold by households (hereafter, ofb).

That is:

H3ℎB = H3 + �� (3.30)

where the capital gains/losses on securities are defined as a rise/fall in the value of the

capital asset households decided to hold. It is worth to note that the gain/loss would not
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be realised until the asset has not been sold.

�� = 4BA−1 · Δ ?4 + Δ> 5 1 (3.31)

Therefore, households’ gross wealth, is determined by

Eℎ6 = Eℎ + ;Bℎ (3.32)

While households’ net wealth is given by their financial balance, i.e., by the excess of

their Haig-Simons disposal income, H3ℎB, over consumption. Formally, is given by the

wealth inherited from past periods, Eℎ−1, plus Haig-Simons disposal income, H3ℎB, minus

consumption, 2>=B. Formally:

Eℎ = Eℎ−1 + H3ℎB − 2>=B (3.33)

3.3.3.3 Commercial banks

According to Hahn (1920, p. 4) an economic theory of banking and credit should invest-

igate two main matters, namely: i) how the stock and distribution of goods change as a

consequence of banks granting credit (loans); and ii) how changes in the sphere of goods

expresses itself in banks’ accounts. Following this insight, in our postulated economy,

banks are not modelled as simply intermediaries, who lend out existing deposits to credit-

worthy borrowers, we model them as creators of new-money.

Figure 3.2 depicts the concept that in a modern monetary economy, every-time a bank

grants a loan to a credit-worthy borrower (firms or households) it instantaneously creates

a perfect matching deposit in the borrower’s bank account. So that, it creates new money

(endogenously) through lending. Under this perspective, bank deposits represent banks’

liabilities and not assets that can be lent out, as the standard macroeconomics theory has

professed.

Apart from deposits, which represents banks’ main liability, in the liability side of

bank’s balance sheet one can find the amount of advances that banks borrow from the

Central Bank (we assume that the demand of advances is invariably accommodated by the
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Figure 3.2: Money creation by the aggregate banking sector making loans
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Source: McLeay et al. (2014b)

Central Bank). In the asset side, we find the most liquid asset in the financial system, i.e.,

the on-demand deposits at the Central Bank, also called reserves. In addition, banks can

also hold in the Central Bank excess reserves. Central Banks reserves are an electronic

record of the amount owed by the Central Bank (IOU) to each individual commercial

bank. Put differently, they are essentially credit risk-free that are widely used, on a daily

basis, as medium of exchange in the interbank market to make sure all cheques signed

clear. However, they are also low yielding and as such have a significant opportunity cost

(i.e., loss opportunity for income from other more profitable uses of funds).

In our set economy the role played by reserves is analogous to the role played by

households’ current accounts. Central Bank reserves are indeed effectively the current

account for banks, where the latter keep their deposits with the Central Bank. Accord-

ingly, reserves are an important mechanism of adjustment to eventual discrepancies in

expectations. At the macro level, the role played by reserves is to ensure the stability of

the banking system. Such that, in case of panic (bank run) or financial distress, banks can

swap their reserves held in the Central Bank for currency, so tomeet customers’ withdraws.
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In this matter, banks’ reserves cannot be lent out to the private sector, but only to other

financial institutions (banks) in the interbank market.

All in all, to hold reserves with the Central Banks might arise due to either legal

constraints, or precautionary motives, or voluntary basis (excess reserves). Following

Holmes (1969, p. 73) who pointed out that in normal times the Central Banks supplies

reserves on demand, in exchange for other assets, we assume that the amount of reserves

are not binding constraint on lending nor does the Central Bank control directly the amount

of reserves available. In particular, the demand for reserves, ℎ13, is predetermined by

the level of deposits. Holmes (1969) maintains that at the operative level, the demand for

reserves required are predetermined by the level of deposits existing two weeks earlier.

In this fashion, equation (3.34) shows how the amount of reserves required, ℎ13, is

proportional to two of the types of deposits we consider, namely cheque accounts, "1,

which bear no interest, and saving deposit accounts, "2, which conversely to the former

bear interest payments to holders. That is:

ℎ13 = d1 · <1B−1 + d2 · <2B−1 (3.34)

where, d1 and d2 are the reserves requirements parameters on cheques accounts and

money deposits respectively.

<1B = <1ℎ (3.35)

<2B = <2ℎ (3.36)

In our representation banks first extend credit and along the process of lending they

create deposits. Only after they look for reserves. Nevertheless, it is important to bear

in mind that, although at aggregate level banks can ‘freely’ create deposit money, at the

micro level things are different. The amount of money banks can create is constrained by

several aspects. This study focuses in three of the most relevant: i) banks’ profitability

strategies; ii) the behaviour of money holders; and iii) the monetary policy implemented

by the financial regulators.

• Banks’ profitability strategies as well as an efficient management of the risks associ-

ated with lending, allow banks to remain competitive in the banking system. But at
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the same time they constrain banks’ creation of money. For example, to set a lower

rate of lending (to attract new borrowers) respect to a higher rate of deposit (to attract

new costumers), might lead banks to face unprofitable conditions which may prevent

them to expand their lending, so do constrain the creation of money.

• In the case of the behaviour of money holders (in our setup are represented by house-

holds), they can either use the newly created money to repay their own outstanding

bank loans (in such case they will immediately destroy the newly created money), or

use the money to increase their spending.

• The third constrain to commercial banks’ creation of money is the monetary policy

implemented by financial regulators.18 McLeay et al. (2014b) pointed out that never

does the aggregate quantity of reserves directly constrain the amount of bank lending

or deposit creation. More explicitly, in normal times, the creation ofmoney ultimately

depends on the interest rates applied on reserves that commercial banks hold with

the Central Bank. Consequently, the cost of reserves influence a range of interest in

the economy, including those on bank loans. While, in exceptional circumstances,

the Central Bank can conduct unconventional monetary policies (such as quantitative

easing)19, through which the former can affect the creation of money.

As previously introduced, as in Dafermos (2012) we assume that due to credit rationing

the amount of loans demanded by firms, ;35 , might differ from the amount of loans

actually supplied by banks, ;B 5 . Equation (4.10) depicts the dynamic evolution of the

degree of credit rationing of firms 2A 5 :

2A 5 = r1 · 1DA 5−1 + r2 ·
;B 5−1
:−1

+ r3 · (;8@ − ;8@) ) + r4 · ABC0A − r5 · @−1 (3.37)

where, for simplicity we follow Dafermos (2012) and assume that the target degree of

liquidity pressure, ;8@) , is determined exogenously, while the actual degree of liquidity

pressure, ;8@, is such that:

;8@ =
(;Bℎ + ;B 5 )
"1( + "2(

(3.38)

18 The primary objective of the European Central Bank’ monetary policy (as most of its equivalents in other countries) is to
maintain price stability. The European Central Bank aims at inflation rates of below, but close to, 2% over the medium term.

19 Quantitative easing (QE) is intended to boost the amount of money in the economy directly by purchasing assets, mainly from
non-bank financial companies.
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and r1 and r2 incorporate the default risk, i.e., the higher borrowers’ burden of debt

and leverage ratio, the higher the perceived risk of borrowers’ default. r3 integrates our

analysis with the illiquidity risk, i.e., banks perceive an increase of illiquidity risk when

the divergence between the actual and the target degree of liquidity pressure increases. r4

reflects the positive effect of the base interest rate on credit rationing. The reasoning behind

the latter effect is twofold, i.e., a higher base interest rate i) raises the cost of borrowing for

banks, discouraging lending to households and firms, and ii) ceteris paribus, it motivates

banks to reallocate assets from loans towards other safe assets, such as Treasury bills.

In the specific case of firms, the degree of credit rationing is inversely influenced by the

valuation ratio. In other terms, the higher firms’ perceived market value, the higher their

access to the credit market. Banks’ rationale behind an increase in the degree of credit

rationing is to seek to decrease the possibility of insolvency stem from borrowers’ default.

Accordingly, the amount of loans supplied to creditworthy borrowers depend of the

degree of credit rationing on loans, 2A; 5 , granted to them, such that:

;B 5 = (1 − 2A 5 ) · ;35 ; 0 6 2A 5 6 1 (3.39)

Therefore, the total stock of loans granted by the banking system is such that:

;B = ;B 5 + ;Bℎ (3.40)

As part of their portfolio of liquidity assets, banks hold their own capital, ofb, a certain

amount of government bills, 11, legally required reserves, ℎ13, and excess reserves, ℎ13∗,

with the Central Bank. The excess reserves are deposits by banks at the Central Bank

over and above what they are legally required to hold to back their check-able deposits

and a small amount of other types of bank accounts. An example might help to clarify

the relevance of excess reserves, ℎ13∗. Currently, in the USA banks hold $2.4 trillion in

excess reserves, while before the 2008 global financial crisis the amount of the latter held

with the Central Bank was essentially zero. Given USA’s monetary base is $4 trillions20,

this implies that about the 60% of the entire monetary base assumes the form of excess
20 Source: The Federal Reserve Bank of Minneapolis
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reserve compared to roughly 0 percent pre-crisis.

�11 = <1B + <2B − ;B − ℎ13 − ℎ13∗ + 03 + Δ> 5 1 (3.41)

As in Godley and Lavoie (2007b) the notional amount of Treasury bills held by banks,

11=>C , to absorb the rise of discrepancies, is defined by their balance sheet constraint. That

is:

11=>C = <1B + <2B − ;B − ℎ13 + Δ> 5 1 (3.42)

In such a scenario, two cases might arise:

• Accepted deposits exceed granted loans and reserves. In which case, the amount of

Treasury bills held by banks equals the net stock of notional bills held, 11. That is:

8 5 11=>C > 0 Cℎ4= 11 = V · 11=>C (3.43)

and extra reserves equals:

ℎ13∗ = (1 − V) · 11=>C

4;B4 11 = 0 0=3 ℎ13∗ = 0

where V is the share of Treasury bills to total notional bills, and (1 - V) is the share

of excess reserves, which add to legal (or other voluntary) reserves.

• Accepted deposits net of required reserves are less than granted loans. In which

case, commercial banks do not hold Treasury bills. Banks will demand advances,

ad, from the Central Bank, which will play the role of the buffer variable. The level

of advances is never lower than the amount of excess reserves.

Thus, any time in which there is a change in the agents’ liquidity preferences (e.g.,

when households decide to hold a large proportion of their money in the form of

cash), or when reserves ratios on money are higher, the stock of bills might turn out
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to be insufficient. Consequently, banks will necessarily demand for advances, 03, at

cost of A0, to the Central Bank. Formally:

8 5 11=>C < 0 (3.44)

Cℎ4= 03 = −11=>C

4;B4 03 = 0

For our purpose, we follow Godley and Lavoie (2007b) and introduce the net stock

of notional bills, 11. Because, through banks’ demand of Treasury bills it is possible to

acknowledge the link between the aggregates in banks’ balance sheet and the interest rate

payed on bank deposits (presented in subsection 3.3.3.7 devoted to interest rates). More

explicitly, as a result of the actual composition of the actual balance sheet constraint, banks

care about the fluctuations of the net bank liquidity ratio, 1;A, because the variations of

the rate of interest on deposits depends on the evolution of it.

1;A =
11=>C

(<1B + <2B) (3.45)

Banks’ profits are nearly (there is no way to know ahead how the amount of non

performing loans, =?;, is going to be) completely determined from actions and pricing

decisions taken in the previous period. Formally, as in Godley and Lavoie (2007b), the

latter is given by the difference between received interests (on loans, bills, reserves, and

excess reserves) and paid interests (on saving deposits, advances and non performing

loans):

51 = A;−1 · (;B−1 − =?;) − A<−1 · <2B−1 − A0−1 · 03−1+ (3.46)

A1−1 · 11−1 + Aℎ−1 · (ℎ13−1 + ℎ13∗−1)
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Banks’ dividends or distributed profits are assumed be a certain proportion, _1, of the

current profits. That is:

5 31 = _1 · 51 (3.47)

Along it, banks’ retained profits, 5 D1, is determined as a residual, such that:

5 D1 = (1 − _1) · 51 (3.48)

Following the detrimental economic impact triggered from the recent global financial

crisis, where banks have shown enormous shortfall of capital, regulators have asked

them to reach a higher level of capitalisation. One way to achieve such a requirement

is by retaining part of their profits. In modelling the undistributed profits, 5 D1, which

contribute to build up banks’ own capital, > 5 1, by following Godley and Lavoie (2007b).

Such that:

> 5 1 = > 5 1−1 + 5 D1 − =?; (3.49)

However, since the amount of own capital, > 5 1, is affected by the amount of non

performing loans (which it cannot be accurately predicted), at the beginning of the period,

banks will set a target of the level of undistributed profit, 5 DC
1
, they want to hold. Banks

will also set their targeted amount of profits they want to achieve, 5 C
1
. In this way, banks

draw a direction about the amount of profits they need to make to cover dividend payments

to banks’ stakeholders, to increase their own capital, and consequently, to accumulate a

bigger amount of high quality capital, CET1. The rationale behind the request to hold

higher levels of CET1 is to allow banks to absorb capital losses while fulfilling regulatory

obligations. Thus:

5 C1 = 5 31 + 5 DC1 (3.50)

and

5 DC1 = ��)14 − ��)1−1 + =?;4 · ;B−1 (3.51)

As can be inferred from equation (3.51) the level of the targeted undistributed profits is

a function of the additional amount of CET1 needed to fulfil the targeted short-run CET1
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plus an estimate of the amount of capital that will be lost through non performing loans.

The proportion of non performing loans that banks expect to face, =?;4, is defined as

a weighted value between past estimated and past proportions of non performing loans.

Where Y1 represents the speed of adjustment.

=?;4 = Y1 · =?;4−1 + (1 − Y1) · =?;−1 (3.52)

and

=?; = V; · ;B−1 (3.53)

where V; is the proportion of the total amount of loans issued by banks that have gone

defaulted.

The purpose to draw a direction for the accumulation of potential profits is twofold.

First, to accumulate capital of high quality, CET1. So that banks can manage fluctuations

in the proportion of defaulting loans. Second, to fulfil the capital adequacy ratios imposed

by financial regulators. As regard the first purpose for the accumulation of potential

profits, the best practices encouraged by the Basel Committee on banking supervision

(i.e., Basel III),21 suggest that the main reason to accumulate capital of high quality,

CET1, is strength the capacity of bank to cover losses derived from the default of loans.

Such that the turmoil in a bank will not spread to international banks. In other terms, to

avoid detrimental consequences from the domino effect triggered by the default of a single

bank.

Which bring us to the second purpose for the accumulation of potential profits, i.e.,

fulfil the capital adequacy ratios. On these lines, the minimum amount of high quality

of capital (CET1) that banks must secure has to be computed relatively to their total

risk-weighted assets (hereafter, RWA). Where the weights, applied to compute the RWA,

represent the risk associated to each kind of asset.22

��)1 = [20A · ',� (3.54)
21 As reported in the official website of the Bank for International Settlements, Basel III is an internationally agreed set of measures

developed by the Basel Committee on Banking Supervision in response to the financial crisis of 2007-09. The measures aim to
strengthen the regulation, supervision and risk management of banks

22 The level of risk weight, depends on whether or not the claims are sovereign government’s liabilities rather than private’
liabilities. Besides they are also a function of the class of ratings given by rating agencies.
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For the purpose of this investigation the Nominal Capital Adequacy Ratio, (hereafter,

[20A) represents our main exogenous variables. Changes in [20A determined the changes

in the amount of high quality of capital CET1 that banks have to hold. Thus, it is through

the shock of [20A that we will conduct our first set of experiment. Our main purpose is

to understand the potential effect of [20A on economic output, financial stability and the

creation of money.

In our banking sector, we assume banks hold short and long-term deposits, reserves

held at the Central Bank, bills issued by the government, advances issued by the central

government, and loans made to the private sector. For the seek of simplicity we assumed

as a proxy of the RWA, a certain proportion, V1, of the divergence between the targeted

own funds of banks, > 5 1) , and the own funds of banks inherited from the previous period,

> 5 1−1 plus the own funds of banks inherited from the previous period. That is:

',� = > 5 1−1 + V1 · (> 5 1) − > 5 1−1) (3.55)

where the minimum amount of long-run own banks fund, >1 5 C , imposed as a target to

achieve is determined as product of the normal capital adequacy ratio, [20A (8%), times the

total amount of loans granted to the private sector at the beginning of the current period,

such that:

> 5 1) = [20A · ;B (3.56)

All in all, given that Basel capital requirements for banks have traditionally been seen

as the main instruments to ensure banks’ stability, and by reflection the stability of the

financial system as a whole, the purpose of this study is to grasp a better understanding on

whether or not the rationale behind the introduction of a tougher set of capital requirements

(both in terms of quantity and quality, including the minimum, additional and counter-

cyclical buffers) has actually met its purpose: to enhance banks’ resilience to withstand

losses in times of financial distress while continuing to lend and to provide their critical

services. That is, a bank with high levels of capital requirements will not need to sell

assets at depressed fire sale prices, which can spread distress to other firms, ensuring thus

the soundness and stability of the banking system.
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Basel III - capital requirements are of two types, namely: i) the leverage ratio; and ii)

the risk-based capital requirements:

• The leverage ratio, in our context - regulatory requirements - mandates banks to hold

a minimum capital to total asset ratio. The latter is also known as actual capital

adequacy ratio, ��'0 23, or Common Equity Tier 1 Leverage Ratio.

��'0 =
��)1

;B 5 + ;Bℎ + ℎ13 + ℎ13∗ + 11 > 2C (3.57)

The leverage ratio, is a useful indicator of the size of a bank’s balance sheet, thus

potential future losses a bank may suffer, relative to its ‘own funds’. It reflects an

aspect of the riskiness of a bank since bank capital absorbs any losses on the banks’

assets: so a low ratio of capital to total assets, ��'0, is riskier, ceteris paribus, as

banks have less capital to absorb losses per unit of assets. Thus, it could increase the

risk of not being able to repay its liabilities.

• The risk-based capital ratio, '��, mandates banks to hold a minimum capital ratio

of the highest quality (CET1). The latter is given by the ratio between CET1 and the

risk-weighted assets, RWAs:

'�� =
��)1
',�

> [20A (3.58)

where the values of 2C 24 and [20A are the specific regulatory minimum requirements

at time t.

It is important to note that when banks do not meet the above capital requirements,

regulators impose them a variety of restrictions on their activities. For instance, banks

with lower levels of capitalisation cannot accept brokered deposits; a reduction in the flow

and size of dividends they can distribute among their shareholders; in extreme cases they

might be reorganised then sold to another bank, or even worst they may be liquidated.

This is one of the arguments upon which bankers argue that capital requirements are

increasingly and constantly costly for their business.
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Table 3.7: Banks Parameters

Parameter Description Values

d1 reserves requirements on cheque accounts 0.015

d2 reserves requirements on money deposits 0.015

r1 Degree of borrowers’ default risk linked to previous loans 0.2

r2 Degree of borrowers’ default risk linked to their leverage 0.3

r3 Degree of borrowers’ illiquidity risk 0.2

r4 Degree of base interest rate on credit rationing 0.3

r5 Degree of valuation ratio 0.3

V Share of Treasury bills to total notional bills 0.5

V; Share of default loans 0.02

_1 Share of profits to distribute 0.25

Y1 Speed of adjustment to non performance loans 0.03

[20A Nominal capital adequacy ratio 0.08

V1 Share of Treasury bills to total notional bills 0.6

Source: Author’s elaboration.

3.3.3.4 Government

As in Godley and Lavoie (2007b) we model Tax revenues as an average tax rate on total

income

)0G = g · (F1 + A<−1 · <2ℎ−1 + A1−1 · 1ℎ−1 + 5 3 5 + 5 31) (3.59)

In this model government budget constraint is represented by Public Sector Borrowing

Requirement (hereafter, PSBR) or government deficit. As widely applied in SFC literature,

we assume that in order to finance the PSBR the government issues short-term securities,

1B, (Treasury bills). These securities are purchased by households, firms, banks, and the

Central Bank.

%(�' = 6>E + A1−1 · 1B−1 − ()0G + 521) (3.60)

As one can see PSBR is determined endogenously. In particular, it is given by the

net difference between total outlays and total revenues. Among the outlays one can find
23 A detailed explanation of its components is furnished in equation 3.57.
24 In June 2013 the PRA Board asked banks to submit plans to reach a 3% common equity Tier 1 leverage ratio. Farag et al. (2013,

p. 205)
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government expenditures on services, gov, including its interest payments on Treasury

bills held. While among total revenues one can find the income coming from tax revenue,

Tax, plus profits received from the Central Bank, 521.

We also assume that government expenditure evolves quasi-endogenously, subject to

the exogenously Maastricht Treaty constraints, i.e., annual deficit must not exceed 3% of

GDP. Formally, this is written as follows:

6>E = f0 + f1 · H−1 (3.61)

It follows that:

8 5
%(�'−1
H−1

> 3% (3.62)

then

f0 = f0−1 − _6 ; 4;B4 f0 = f0−1 (3.63)

where f0 depicts the autonomous component of government expenditure; _6 replicates

austerity policy in terms of reduction of government expenditure. While f1 captures a

growth incentive policy.

The bills, 1B, issued by the Treasury Department of central governments, are short-

term (maximum maturity 12 months) government securities which pay interest at a rate

A1. Since the maturity of each bill last within 12 months, interest rates do not change

within that period. Consequently, in the accountability of the potential capital gain/losses

is not included the earns coming for holding bills. In accounting terms, the residual of

PSBR is covered by the issue of new new bills from the government. Such that the amount

of bills supplied meets, always, the amount of bills demanded. We assume that the amount

of new securities issued by the government is purchased by households, firms and banks.

1B = 1B−1 + %(�' (3.64)

The central government debt arises any time in which the level of government expendit-

ures exceed government revenues (taxes and profits coming from the Central Bank). In

our economy the amount of government debt is equal to the amount of outstanding bills
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issued by government to households, banks, and Central Bank combined. It is worth to

underline that the interest payments on government debt are transfer payments, thus they

are not part of national income, H.

6>E3 = 1B (3.65)

Table 3.8: Government Parameters

Parameter Description Values

g Tax rate 0.3

f0 Autonomous component of government expenditure 5

f1 Growth incentive parameter 0.15

_6 Austerity policy parameter 0.1

Source: Author’s elaboration.

3.3.3.5 Portfolio Decisions

As in Godley and Lavoie (2007b) we model portfolio decisions in two stages. At the first

stage, agents decide how much of their disposal income to save. While, in a second stage,

also known as portfolio decision, they decide how to allocate their expected investible

wealth, which include their newly acquired wealth. We adopt Brainard and Tobin (1968)

and Tobin (1969) insights, which combine transactions demand formoney and the liquidity

preference. In this way, it has been possible to model the process of allocation by recalling

Keynes’s ‘speculative’ and ‘precautionary’ motives. Such that, the wealth is allocated by

considering the rate of return on a particular financial asset compared to the return on any

other financial assets. We complement our modelling process by following Turnovsky

(1977), therefore by assuming that agents’ demand for financial assets are always met.

Bearing in mind that agents do not hold perfect information, i.e., they do not know

how much their end-period wealth is going to be, the composition of the portfolio at the

beginning of the process might differ from the composition of the latter at the end of the

period. Accordingly, any discrepancy in expectations will be considered fully absorbed

by fluctuations in agents’ buffers.
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Formally, households’ portfolio decisions carry out a truly hierarchical relationship.

The early decision, in terms of consumption, is fundamentally irreversible. Consequently,

only the excess of households income over consumption expenditure, that households

save, will be allocated among the financial assets available. In our postulated economy

the financial assets available are: i) cheque deposits, "1; ii) term deposits, "2; iii)

government bills, 1ℎ; and iv) firms’ securities 4BA · ?4. Among the liabilities, one can

find the amount of loans borrowed from banks, ;3ℎ. For the purpose of this research it has

been assumed that households (capitalists) keep part of their wealth in the form of own

bank capital, > 5 1, while what is left will take the form of cash, ℎℎ.

The matrix representation of households’ portfolio behaviour takes the following form:

1ℎ

<2ℎ

4BA · ?4

ℎℎ


=



_10

_20

_30

_40


· Eℎ−1 +



_11 _12 _13 _14

_21 _22 _23 _24

_31 _32 _33 _34

_41 _42 _43 _44


·



A1−1

A<−1

A4−1

1


· Eℎ−1 +



_15

_25

_35

_45


· H3−1

Where _8 9 25 (i=1,...4, and j=0,...5) represent a share of wealth allocated in a specific

financial asset. Households’ asset choice is a function of both asset’s liquidity premium and

the rate of return of the financial asset taken into consideration. The set of parameters _80

capture the liquidity premium, which reflects the precautionary motive. More explicitly,

it represents the share of each asset in which agents desire to allocate the amount of

wealth, regardless of the rates of return. In this regard, the process of globalisation and

financial innovation has induced our modern financial systems to evolve from a system

which activities where confined within national frontiers, towards a more all inclusive

international financial system. The latter provides societies with awidely range of financial

services which are beneficial to risk diversification but at the same introduces imperfect

ways to transform uncertainty into quantifiable and ‘priceable’ risks, namely: i) illiquidity

risk; ii) income risk; iii) capital risk; and iv) default risk.
25 The set of parameters _8 9 fulfil the symmetry conditions, the horizontal and the vertical adding-up constraint.
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Robinson (1951, p. 94) maintains that the power of disposal liquidity is negatively

correlated to the above four types of perceived risk. In detail, the illiquidity risk refers

to the incapacity to realise the value of an asset in cash. The income risk captures the

uncertainty for the future cash flows provided to the asset holder. The capital risk reflects

the fluctuations in asset prices. The risk of default pertains to the likelihood that borrowers

are unable to fulfil their cash commitments stemming from their liabilities. Worthy to

remember that cash money has the greatest power of disposal, thus it is free of all the

four types of perceived risk. Deposits and Treasury bills are short-term assets, therefore

their illiquidity risk is lower than those with long-term maturity. However, even though

Deposits and Treasury bills are free from income and capital risk, they are not free from

the default risk, i.e. the risk that the institution goes bankrupt (bank or government).

To hold firms’ Securities exposes holders to all risk previously identified. Under normal

market circumstances, holders can promptly liquidate their assets, but it does not exclude

the risk to do it at a high cost due to their considerable exposure to capital risk. Income

risk manifests itself in the incapacity to produce profits, therefore to distribute dividend

payments. From there, the likelihood to go bankrupt (default risk) is evidently higher.

To capture the effect of households’ financial obligations on liquidity premium, we

follow Dafermos’ (2012) specification. Specifically, we assume that the liquidity premium

of money, _80, is positively influenced by a rise in the (lagged) actual burden of debt

relative to the burden of debt targeted (see 4.3.4 for a detailed algebraic exposition).

In addition, the set of parameter _81, ... , _84, reflect the impact of the rates of return.26

Finally, the set of parameters _85 reflect the transactions motive, i.e., the response of

assets to changes in disposal income. The stronger the precautionary and the transactions

motives, the higher the liquidity premium of the assets with a higher power of disposal.

Algebraically, the composition of households’ portfolio is that:

Demand for Treasury bills:

1ℎ = _10 · Eℎ−1 + _11 · Eℎ−1 · A1−1 + _12 · Eℎ−1 · A<−1+ (3.66)
26 The expectation theory states that when agents expect a depletion in the short-term interest rate, they will be indifferent to

purchase another asset only if the interest rate of the latter rise as well.
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_13 · Eℎ−1 · A4−1 + _15 · H3−1

Demand for saving deposits:

<2ℎ = _20 · Eℎ−1 + _21 · Eℎ−1 · A1−1 + _22 · Eℎ−1 · A<−1+ (3.67)

_23 · Eℎ−1 · A4−1 + _25 · H3−1

As in the financial markets the equilibrium condition is achieved through a price-

clearing mechanism, a change in stock market prices, ?4, will bring the demand for firms’

equities into equivalence with supply. The demand price for equity is given as:

?4 =
_30 · Eℎ−1 + _31 · Eℎ−1 · A1−1 + _32 · Eℎ−1 · A<−1

4ℎ
+ (3.68)

_33 · Eℎ−1 · A4−1 + _35 · H3−1
4ℎ

The nominal amount of shares held by households is determined as follows:

4ℎ = 4ℎA · ?4 (3.69)

The financial market requires a stock market equilibrium (the only considered in our

setup). Moreover, since the number of firms’ securities supplied on the stock market is

determined by firms’ decisions, the number of securities demanded adjusts itself to the

number of securities supplied:

4ℎA = 4BA (3.70)

The demand for cash is defined by both transaction and assets’ interest rates:

ℎℎ = _40 · Eℎ−1 + _41 · Eℎ−1 · A1−1 + _42 · Eℎ−1 · A<−1+ (3.71)

_43 · Eℎ−1 · A4−1 + _45 · H3−1

Hence, the demand for cheque deposits represents the buffer through which household

sector adjusts itself:

<1ℎ = Eℎ − ℎℎ − <2ℎ − 1ℎ − 4ℎ − Δ (> 5 1) + ;3ℎ (3.72)
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Table 3.9: Portfolio Decisions Parameters

Parameter Description Values

_10 Bill’s parameter in portfolio equation 0.15

_11 Bill’s parameter in portfolio equation 0.2

_12 Bill’s parameter in portfolio equation -0.1

_13 Bill’s parameter in portfolio equation -0.1

_14 Bill’s parameter in portfolio equation -0.15

_15 Bill’s parameter in portfolio equation 0

_20 Saving deposits’ parameter in portfolio equation 0.15

_21 Saving deposits’ parameter in portfolio equation -0.1

_22 Saving deposits’ parameter in portfolio equation 0.2

_23 Saving deposits’ parameter in portfolio equation -0.1

_24 Saving deposits’ parameter in portfolio equation -0.15

_25 Saving deposits’ parameter in portfolio equation 0

_30 Firms’ securities parameter in portfolio equation 0.1

_31 Firms’ securities parameter in portfolio equation 0

_32 Firms’ securities parameter in portfolio equation 0

_33 Firms’ securities parameter in portfolio equation 0

_34 Firms’ securities parameter in portfolio equation 0

_35 Firms’ securities parameter in portfolio equation 0

_40 Cash parameter in portfolio equation 0.04

_41 Cash parameter in portfolio equation 0

_42 Cash parameter in portfolio equation 0

_43 Cash parameter in portfolio equation 0.05

_44 Cash parameter in portfolio equation 0

_45 Cash parameter in portfolio equation 0.01

Source: Author’s elaboration.
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3.3.3.6 The Central Bank

In modelling the role of the Central Banking we recognise the interdependencies between

the conditions formonetary stability, financial stability and economic development. Which

is in contrast with the mathematical formalisation of mainstream economic in the post-war

and its view of conceptual and practical separation of monetary stability, financial stability

and economic development. Although, in the mainstream economic the understanding

of the Central Bank’s role has changed, according to Colander (1992), the latter has be-

came too close to a technocratic approach to practice. Both Crowe and Meade (2007)

and Cukierman’s (2008) surveys of the evolution of Central Banks, maintain that in the

1990s, Central Bank activity was kept separable from financial stability matters and solely

concerned to maintain a low and stable rate of inflation target - hit the inflation target - pur-

sued by control of the official interest rate by an independent Central Bank. The rationale

behind the mainstream perspective of an independent Central Bank was that Central Banks

could only have a short-term real impact through the ‘inflation surprise switch’. Neither

the movement towards an institutional separation between central government and Central

Banks (in the late 1990s) was sufficient to ensure financial stability. This is because the

overall focus of the ‘new consensus’ approach was still directed to ensure monetary stabil-

ity (Arestis and Sawyer., 2008, 2010), without considering an explicit role for money. The

detachment from financial stability made Central Banks incapable to address the negative

effects of the recent global financial crisis (see Goodhart, 2011; Epstein 2013).

McLeay et al. (2014b, p. 8), explicit acknowledge that money supply is endogenous.

That is, Central Banks do not choose the quantity of reserves to bring about the desired

short-term interest rates. The common practice, in which Central Banks influence the

level of interest rates is by supplying and remunerating reserves at its chosen policy rate,

A∗. Following Godley and Lavoie (2007b) we assume commercial banks hold two types of

reserves in the form of deposits at the Central Bank, namely, a compulsory reserve and a

voluntary reserve (excessive reserves). These reserves represent for the commercial banks

another form of money. In case of excessive demand of cash, that can not be covered

(e.g., bank runs), reserves can be swapped for currency, so to ensure the stability of the
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banking system. According to (Murphy, 2009, pp. 101-102), Thornton (1802) was one

of the first to show the key role that a Central Bank could play in acting as a lender of

last resort and ensuring that financial difficulties do not develop into financial contagion

that threatened the real economy. Following this reasoning we model the Central Bank

as residual purchaser of government bills (or lender of last resort for the Treasury), at the

rate of interest on bills that the monetary authorities have decided to enforce, A1.

In modelling the Central Bank, where is not differently specified, we follow Godley and

Lavoie (2007b). Such that, the Central Bank purchases all the bills which has not been

demanded or subscribed by banks or households:

121 = 1B − 1ℎ − 11 (3.73)

The base money or supply of cash from the Central Bank is important because changes

inmoney holdings arise endogenously as the counterpart to new debt undertaken to finance

the purchase of goods and services. In our frameworkmoney is thus associatedwith (rather

than causing) changes in output and in the labour market (see section 3.3.3.8) both in the

short run and in the long run. Money holdings also arise from new debt created to finance

the purchase financial assets driven by expectations of asset price rises. Consequently,

money is associated with rather (than directly causing) asset bubbles. Therefore, it is by

virtue of the base money position that the Central Bank can implement monetary policy.

The value of Central Banks’ assets – bills that they hold, 121, and advances, 0B , they made

to commercial banks – minus the amount of reserves (ordinary and excessive) must equal

to the total amount of high-powered money ℎB supplied by the Central Bank. Following

Sawyer and Veronese Passarella (2019), we model the base money as follows:

ℎB = 121 + 0B − (ℎ1B − ℎ1B∗) (3.74)

The above relation describes the capital account of the Central Bank, which by account-

ing logic, implicitly assume that the total stock of high-powered money, ℎB, are equal to the

additions in the demand for bills by the Central Bank, 121, plus additions in the demand

for advances, 0B, and both reserves ℎ1B and ℎ1B∗. In this venue we assume the amount of

advances supplied, 0B, is accommodated by the Central Bank. Thus, commercial banks,
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while fulfilling their clearing obligations, they can maintain their minimal amount of bills

instead of fire sell them on the open market:

0B = 03 (3.75)

Minsky (1980) states that the primarily purpose of the Central Bank, as lender of last

resource, is to provide reserves or High Power Money to commercial banks as necessary

andwithout limit. The reason behind it is that ourmodern capitalism economy is inherently

unstable. From a practical point of view, the unlimited issue of allowances to commercial

banks might contain the potential triggering of a domino effect stemming from the wind

up or in the worse case scenario no availability of liquid assets (Treasury bills). On the

same ground Papadimitriou and Wray (1999) maintain that this kind of intervention from

the Central Bank, would change agents’ expectations, making the financial structure more

fragile and unstable. The disparity of such a debate have yet to be formally resolved.

As widely established in practice, we assumed that profits from the Central Banks, 521,

will be distributed to government. The Central Bank profit is the net of the seigniorage on

Treasury bills, the yield interest payment from the advances issue to commercial banks,

and the interest payed on its liabilities (both ordinary and extraordinary reserves). Such

that:

521 = A1−1 · 121−1 + A0−1 · 0B−1 − Aℎ−1 · (ℎ1B−1 − ℎ1B∗−1) (3.76)

As in the case of the advances supplied, 0B, we assume that the amount of reserves,

ℎ1B, and excess reserves, ℎ1B∗, are accommodated by the Central Bank:

ℎ1B = ℎ13 (3.77)

ℎ1B∗ = ℎ13∗ (3.78)

3.3.3.7 Interest rates

In modelling interest rates, where is not differently specified, we follow Sawyer and

Veronese Passarella (2019).
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The return rate on equity and shares, A4, is given as:

A4 =
5 3 5−1

4ℎ−1
(3.79)

It is worth to underline that the interest payments of each period are generated by stocks

of assets in existence at the end of the previous period. In detail, in period t the rate of

interest will be set as the rate of interest recorded at the end of the previous period, C−1.

For our purpose the interest rate on government bills, A1, is set by using an exogenous

mark-up, `1, over the policy rate, A∗. Such that:

A1 = A∗ + `1 (3.80)

Capital requirements doubtless impact on banks’ strategies. Bankers need to ensure

they make enough profits to be distributed as dividends to banks’ stakeholders, and at the

same time be able to augment their own capital, to meet Basel III. Thus, to account for the

realised bank profits, the interest rate on loans, A;, is set by using an endogenous lending

mark-up, `;, over the policy rate, A∗. In this way it is possible to capture the impact of the

interest rates administered by the Central Bank, on the rate of interest on loans:

A; = A∗ + `; (3.81)

where the lending mark-up over deposit rate, `;, represents a dynamic component,

which on average will allow the banks to meet their profits and capital adequacy require-

ments. Thus, as the spread between the lending rate and the bill rate shrinks, banks need

to increase their target banking liquidity ratio. Similarly, as the spread between the bill

rate and the deposit rate gets near zero, banks need to reduce their target banking liquidity

ratio. Following Dafermos (2012) we define lending mark-up such that:

`; =
( 5 C
1
− A1−1 · 11−1 + A<−1 · (<2ℎ−1 − (1 − =?;4) · ;B−1))

(1 − =?;4) · ;B(−1) (3.82)

Similarly, the return rate on saving deposits, A<, is defined using an endogenous deposit

mark-up, `<, over the policy rate:

A< = A∗ + `< (3.83)
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where `< is determined as follows:

`< = I1 · e1 + I11 · e2 − I2 · e3 − I21 · e4 (3.84)

Following Lavoie and Godley (2006) the return rate on saving deposits will depend on

the evolution of the notional bank liquidity ratio, 1;A, as defined in equation (3.45). More

explicitly, when 1;A−1 falls bellow of the floor value, called bot, or when it goes up above

the ceiling value, called top (both values internally determined by banks), banks will adapt

their return rate on saving deposits, A<. Such that:

I1 = 0 8 5 5 1;A−1 < 1>C (3.85)

I11 = 0 8 5 5 1;A−1 < 1>C − 0.05 (3.86)

Subsequently, if the net liquidity ratio upwards above the top value:

I2 = 0 8 5 5 1;A−1 > C>? (3.87)

I21 = 0 8 5 5 1;A−1 > C>? + 0.05 (3.88)

In our depicted economy, the so called floor and ceiling, bot and top respectively,

represent the range within in the long-run banks aim to keep their net bank liquidity ratio,

1;A . Technically speaking, if the sum of the other balance sheet items has driven the

holding of banks below the bottom of this range, then banks must necessarily raise the

deposit rate.

The interest rate on advances is determined by the Central Bank. Such that:

A0 = A∗ + `0 (3.89)

while the return rate on reserves is given as:

Aℎ = A∗ + `ℎ (3.90)

where for the sake of simplicity we assume `ℎ = 0

Following Sawyer and Veronese Passarella (2019) we assume that bill’s yield can also be

determined endogenously from its side depends on the private sector’s demand for bills.

In such case:

A1 = A∗ + `1 (3.91)
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where

`1 = `10 − `11 · (1?A − 1?A−1) (3.92)

and bpr is the share of bills demanded by the private sector:

1?A =
1ℎ + 11
1B

(3.93)

The existence of hierarchy of interest rates implies that the lowest is the deposit rate,

the highest is the lending, while the Treasury bill rate ought to be between them (Godley

and Cripps, 1983, p.160). As a result, with the Central Bank setting the Treasury bill rate,

one can say that the monetary authorities have a fairly strong influence over the deposit

and lending rates that will be charged by the private banking system, and through these

channels, the amount of new money that is created.

Table 3.10: Interest rate

Parameter Description Values

`1 Mark-up on government bills 0.01

`; Lending mark-up over deposit rate 0.02

`< Deposit mark-up over policy rate 0.01

e1 Parameter to set interest rate on deposits 0.008

e2 Parameter to set interest rate on deposits 0.007

e3 Parameter to set interest rate on deposits 0.008

e4 Parameter to set interest rate on deposits 0.007

1>C Bottom value for setting bank liquidity ratio 0.05

C>? Top value for setting bank liquidity ratio 0.12

`0 Mark-up on central bank advances return 0.005

`10 Parameter to set endogenously the mark-up on government bills 0.05

`11 Parameter to set endogenously the mark-up on government bills 0.002

Source: Author’s elaboration.

3.3.3.8 Labour market

In modelling the labour market, where is not differently specified, we follow Sawyer and

Veronese Passarella (2019)
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The total wage bill paid by production firms is:

F1 = F · =3 (3.94)

Labour market demand depends on the production scale and the product per unit of

labour:

=3 =
H

?A
(3.95)

The labour supply never falls short of labour demand. It depends on an autonomous

growth rate, but it also adjusts to firms’ demand for labour inputs:

=B = =B−1 · (1 + gl) + h · (=3−1 − =B−1) (3.96)

Where h tunes the speed of adjustment, and gl represents the structural rate of growth

of the labour force:

The actual unemployment rate is:

D= = 1 − =3
=B

(3.97)

In addition, we assume that the nominal wage rate is defined through a linearised

Phillips curve:

F = l0 − l1 · D=−1 + l2 · 4? ; 0 < l2 < 1 (3.98)

wherel0 is a coefficient encompassing the reserve wage and other institutional factors.

l1 is the sensitivity of the nominal wage rate to the unemployment rate. l2 is the sens-

itivity to the expected price level. As can be inferred from both representations of the

nominal wage rate, the lower the unemployment rate and the higher the expected price

level, the higher the nominal wage rate. While, if both the unemployment rate and price

expectations are constant, the nominal wage rate will remain constant as well. In this

specification we have assumed that 0 < l2 < 1, such that nominal wage do not fully

incorporate price expectations coming from institutional and political constraints.
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Table 3.11: Labour Market

Parameter Description Values

gl Structural rate of growth of labour force 0.02

h Rate of adjustment demand of labour 0.05

l0 Reserve wage 0.86

l1 Sensitivity of the nominal wage rate to unemployment rate 0.01

l2 Sensitivity to the expected price level 0.01

Source: Author’s elaboration.

3.3.3.9 Price level and inflation expectations

Given the interdependence between all the sectors which compose our artificial economy

there is not a simple relationship between money and the price level. It follows that there

is no reason to assign to the Central Bank the primarily task of targeting inflation. In this

fashion we assume that the inflation rate is such that:

c =
?

?−1
− 1 (3.99)

Following Sawyer and Veronese Passarella (2019) we assume that the unit price of

output is set by using a mark-up over the unit cost of labour:

? =
F

?A
· (1 + `?) (3.100)

On the tacks ofBossons andModigliani (1960)who analyse regressiviness in producers’

expectations and Frenkel (1976) who formalised the concept of regressive expectations,

we do consider that expected inflation evolves following regressive expectations. This is

because, in general, regressive expectations show a tendency to revert to a fixed value, so

that they do bring in our model the element of long-term anchor to predicted values.

� (c) − c−1 = k1 · [c) − c−1] (3.101)

where c) is the normal or target inflation rate (e.g., Central Banks’ target rate or the

average inflation rate in the last five years). k1 stands for the sensitivity of the divergence

between the target inflation rate and the inflation rate from the previous period

Accordingly, the expected price level at period t is such that:

4? = ?−1 · [1 + � (c)] (3.102)
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At this point the model is complete. Although the model does not contain any equi-

librium condition that makes the the supply of cash, ℎB equal to the demand for cash, ℎℎ,

by virtue of the watertight accounting of the system as a whole, there will always be equi-

valence between these two variables. Therefore, it will always turn out to be true so as to

ensure that the model is stock-flow consistent. This is an illustration of the quasi-Walrasian

principle, according to which any properly constructed model contains one equation that

is redundant. In the sense that it is logically implied by the others. Thus, in order to solve

the model, the redundant equation must always be dropped.

ℎB = ℎℎ (3.103)

Table 3.12: Prices level and Inflation expectations

Parameter Description Values

`? Mark-up over labour cost 0.163

k1 Coefficient of price expectation function 0.01

Source: Author’s elaboration.

In what follows we will adopt the system of equations presented above presented to run

our experiments.
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3.4 Experiments and Main findings

The purpose of this investigation is to adopt our artificial economy to explore the effects of

a capital shock, as the one implemented by the current financial regulation, dealing with

the banking sector, financial stability and the creation of money. The model put forward

by this thesis aims to dig into two matters. First to explicitly investigate the effectiveness

of Basel III on promoting a more stable banking system capable to contribute towards a

medium/long-term financial stability. In this pursuit our research question will furnish

an answer to the following enquiry: Has Basel III been able to promote a more resilient

banking system, thus to maintain and ensure medium/long-term financial stability and

promote the creation of money? Second, given the critical services that banks provide to

the real economy, our second enquiry aims to grasp a better understanding about Basel III’s

effectiveness on the promotion of a medium/long-term economic development. In this

fashion our research questionwill address the following enquiry: Has Basel III induced any

unintended adverse effect on the restoring of a medium/long-term economic development

of the real economy? In other terms, does Basel III grant no disturbance on the creation

of money, and as a result does it contribute to the provision of sufficient liquidity towards

the production sector?

The above investigation will be carried out under two alternatives fiscal policy stance,

namely a discretionary and a balanced budget fiscal stance. In the fist case, we assume that

the government financial spending is quasi-endogenously determined. While, under the

balanced budget fiscal stance scenario, government spending is subjected to Maastricht

Treaty’s constraints, i.e., the annual deficit-to-GDP ratio must not exceed 3%. The purpose

of considering two alternatives fiscal scenarios is to show that the behaviour of our artificial

economy is conditional of the type of fiscal regime enacted. Compare this two alternative

scenarios can be helpful in understanding potential options and outcomes that are in play.

For instance, in our case, wewill see that the outcomes obtained are diametrically opposed.

Which is important given the ongoing reflections about fiscal austerity policies introduced

to address the fiscal cost of the banking crisis.
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3.4.1 Responses to Basel III: Expected Effect on Financial Stability

In this first set of simulations our concern is explicitly focused on the effectiveness of a

capital shock as the one implemented by Basel III on the banking system. Our aim is to

answer our first research enquiry, that reads as follows: Has Basel III been able to promote

a more resilient banking system, thus to maintain and ensure medium/long-term financial

stability and promote the creation of money? Our results will be interpreted on the light

of our working financial resilience and financial stability definitions, presented in chapter

2. Therefore, since our main goal is to investigate whether or not a capital shock, as the

one implemented by Basel III, has been effective to ensure a medium/long-term financial

stability and the promotion of the creation of money, we move from a baseline scenario

where the banking system is regulated by Basel II capital requirements, towards a new

state where the banking sector is regulated by the capital requirements imposed by Basel

III. In our simulation, we have tested the effect of passing from a request to hold highest

quality of capital, CET1, equal to the 8% of banks’ Risk-Weighted Assets (RWA) towards

a higher level of the latter equal the 10.5%, associated to a leverage ratio constrained

to the minimum capital to total asset ratio equals to 3% of CET1. The shock has been

implemented in period forth which stands for the year in which Basel III get into law

(2012). So that, in period forth we change the magnitude of our main exogenous variable,

which account for the above effects, i.e., the notional capital adequacy ratio, [20A .

In order to achieve our goal we focus our attention on how a 2.5% increase in RBC,

which must be compiled with capital of the highest quality, CET1, and a leverage ratio

constrained to the minimum capital to total asset ratio equals to 3% of CET1, impact on

the behaviour of the following key variables, namely: i) Bank Profits, ii) Bank Liquidity

pressure; iii) Bills hold by Banks; iv) Bank Liquidity; and v) Loans supplied by banks.

Figure 3.3 shows that in our depicted economy, the behaviour of banks’ profits is

conditioned by the type of fiscal policy considered. In particular, when in our proposed

economy the level of government expenditure is leaving to the discretion of governments

(discretionary budget regime), a capital shock as the one implemented by Basel III, has
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Figure 3.3: Bank Profits: Basel III - Capital Requirements (Related to baseline)

an immediate negative effect on banks’ profits. However, as one can see the decline of

profits is less remarkable than its increase in the alternative scenario. More precisely,

profits decline by 0.04 units. After one period of decline banks’ profits start to slowly

increase, until to achieve their original level. In this sense, our results suggest that in the

medium/long-term and under a discretionary budget regime the implementation of Basel

III has no effect, it is neutral. Such that, banks’ performance in terms of profitability goes

back to its original baseline.

By contrast, when the experiment is carry out by considering a level of government

expenditure constrained by the Maastricht principles (balanced budget regime), the same

capital shock has an immediate positive effect on banks’ profits. The level of banks’ profits

increased by almost 0.16 units, but such increment last two periods, only. After that first

positive impact, banks’ profits start a sharp and likely unstoppable decline, to the point that

in the medium/long-term the effect of Basel III is actually quite negative. Our simulation

suggests that the performance of the banks, in terms of profitability, might reach a far less

negative level vis-à-vis the original baseline.

Our simulated results are in linewith the data collected from theEuropeanCentral Bank.

More explicitly, figure 3.4 shows that after 2007 the ROE across European Union countries
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has conspicuously diverged. Such a divergence is a signal of a growing fragmentation,

particularly across the Euro Area. Specifically, after reaching a peak in 2013 (38.05), the

dispersion around the average ROE has substantially decreased falling to 4.39 in 2018,

slightly less than the 4.5 seen in 2007, before deviation started to have a negative impact

on bank profits.

Figure 3.4: Return on Equity European banks (%)

Under the balanced budget regime, the increase in banks’ profits derives from two

sources. First, from the increase in the amount of interest receipt coming from loans

supplied. The latter is captured by the behaviour of the notional bank liquidity ratio

(figure 3.5). Second, from the rise in banks’ liquidity pressure (figure 3.6).

Figure 3.5 shows that the increase in the amount of interest receipt coming from loans

supplied depends on the evolution of the notional bank liquidity ratio, which it itself

depends on the evolution of the net stock of notional bills holds by banks. More explicitly,

when the notional bank liquidity ratio falls bellow of the floor value, or when it goes up

above the ceiling value (both values internally determined by banks), banks will adapt

their return rate on lending to such variations. In our economy, figure 3.5 shows that after
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Figure 3.5: Notional Bank Liquidity: Basel III - Capital Requirements (Diff. with baseline)

the implementation of our capital shock, the notional bank liquidity falls sharply. To such

decline follows an increase in the rate of loans granted by banks.

Figure 3.6: Banks Liquidity Pressure: Basel III - Capital Requirements (Related baseline)

Figure 3.6 depict the evolution of the second source responsible for the increase in

banks’ profits, i.e., banks’ liquidity pressure. Since banks’ liquidity pressure is defined
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as the ‘lending capacity of the commercial banking system’, formally given by ‘the ratio

of bank loans to bank deposits’ (Eichner, 1985, p.99), it results that, ceteris paribus, the

lower the set targeted by banks, at the beginning of the period, relative to the actual one,

the higher is the credit rationing and the deposit interest. That is, the higher the value of

our liquidity pressure index.

In these lines, our results suggest that, a capital shock as the one implemented by

Basel III, unleashes a series of mechanisms which triggers the increase of banks’ liquidity

pressure, and consequently a decline in the amount of loans granted to the real economy.

The rationale behind it, can be interpreted as the willingness of banks to limit their risk

exposure. Such reduction can be reach mainly by focusing the concession of loans mostly

within those less probably to under-perform, from one side. From the other side, in our

artificial economy the main source of the highest quality of capital (requested by Basel

III) is represented by banks’ retained earnings. Consequently, the higher the amount of

profits a bank decides to retain, in order to compile with Basel III, the less the amount of

financial resources left to lead toward new riskier investments (from where the bank might

potentially earn higher returns). It follows that the amount of financial resources leading

towards less risky investments, such as Treasury bills, for instance, will increase. The

above shift will not necessarily increase the level of profits but surely it will reduce the

level of losses. Our simulated results are in line with empirical and theoretical literature

(e.g., Eichner, 1985; Furfine (2000, 2001); Yoshino and Hirano, 2011; Dafermos, 2012;

Lavoie, 2015). More explicitly, the bank capital channel literature (e.g., Kishan andOpiela,

2000; Van den Heuvel (2002, 2008); Meh and Moran, 2010) suggest that, in response to

an exogenous shock to the level of capitalisation, stemming either from financial sector

shocks (e.g., fluctuations in asset prices) or regulatory capital requirements (as the one

experimented here), the generalised banks’ strategy is to cut down lending. Our results

complement the findings of the above empirical and theoretical literature on banking, by

suggesting that one of the reasons why banks might exacerbate the unwillingness to lend

(especially long term) to the private sector, phenomenon also known as credit crunch,

might be related to the erosion of bank capital and their consequently inability to absorb
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losses.

All in all, in our economy a capital shock, as the one implemented by Basel III, leads

to a transitional shortfall in bank capital (in the form of a gap between actual and target

capital ratio). This effect may be reinforced by procyclicality if asset losses and risk

weights increase during periods of economic downturns. Moreover, since regulators will

impose a variety of restrictions the activities of banks that show shortfall on their own

capital, the latter are forced to react by changing the allocation of their resources and loan

pricing. The rationale is to increase their levels of capital at least until they reach the

regulatory minimum. In general, a bank expects either to increase its interest margins or

cut down lending. Such tendency is consistent with the behaviour of two other sources,

namely, the amount of excess reserves that banks hold in the Central Bank, and by the

amount of own funds that banks decide to accumulated in highly liquid assets. Although,

in our simplify economy banks’ liquidity stem only from two sources, the same principle

holds in case of a more complex portfolio composition.

Before to move to the next set of simulations, we want to conclude this section by

proposing an answer to our research enquiry: Has Basel III been able to promote a more

resilient banking system, thus to maintain and ensure medium/long-term financial stability

and promote the creation of money? In light of our simulated results, theoretical grounded

upon our working definition of both financial stability and financial resilience, we can

say that the implementation of a shock of the type Basel III, has really been neither able

to ensure a medium/long-term financial stability, nor to incentive the promotion of the

creation of money. This is because under a balanced budget regime the impact of a shock

of the type Basel III, has in the medium/long-term an immediate first positive effect on

banks’ profits, but the latter is short-lived. Our results suggest that the negative effect

would drive the bank towards a state even worse from the initial one. Thus, leaving

banks unable to withstand eventual crises while honouring its social function. Which

bring us to the second part of our research question. Specifically, following the principle

embraced in this study, i.e., the endogenous money theory, in our proposed economy

banks do not act as simply intermediaries lending out the deposits that savers place with
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them, but conversely their act of lending creates deposits and consequently new money.

Accordingly, the reduction in the expansion of loans, which, as we saw in our results,

follows the implementation of our shock, reduces the amount of loans channel to the real

economy and by consequence the amount of money created.

In what follow we devote our attention to the impact of a capital shock, as the one

implemented by Basel III, on some fundamental macroeconomic variables.

3.4.2 Responses to Basel III: Expected Effect on Macro-economic fundamental

variables

In this second set of simulations our attention shifts from the banking industry perspective

towards a macroeconomic point of view. Our aim is to explore the effectiveness of a capital

shock, as the one implemented by Basel III, on to the real side of our proposed economy.

Our second research enquiry reads as follows: Has Basel III induced any unintended

adverse effect on the restoring of a medium/long-term economic development? Our

simulated results will be interpreted on the light of our working financial resilience and

financial stability definitions, presented in chapter 2. Since our purpose is to earn a better

understanding of the effectiveness of a shock of the type, Basel III, on the promotion of a

medium/long-term economic development, we focus our analysis on the behaviour of the

following key macroeconomic variables: i) Consumption; ii) Investment; iii) Output; iv)

Employment rate; v) Income Distribution; and vi) Government Debt-to-GDP ratio.

In what follows, all our results show that the behaviour of our economy is conditional to

the type of fiscal regime considered. Therefore, following the discussion hold in the first

set of simulations, also in this second set of experiments we will focus our interpretation

on the results considering a level of government expenditure constrained by the Maastricht

principles (balanced budget regime). It is worth to note that the same argument but in

opposite sense holds in case in which government spending is discretionary.

As we can see in figure 3.7 the implementation of a capital shock of the type Basel III,

has an immediate positive effect on the level of investments decisions. More precisely,

131



Figure 3.7: Investment: Basel III - Capital Requirements (Related Baseline)

investments increased by almost 0.12 units, but such increment last two periods, only.

As we expected given the results found by Blum and Hellwig (1995) and Cecchetti and

Li (2008), who extend Blum’s and Hellwig’s banking model, our simulation shows that

in the medium/long-term the effect of a capital shock is negative. Indeed, after a first

positive impact, the level of investments start a sharp and faster decline, until it does not

reach a new steady state, which is lower vis-à-vis the original baseline. Our results are in

line with Cecchetti and Li’s (2008) empirical results. The authors show that the negative

impact of Basel capital requirements is higher for economies where bank lending plays an

important role in firms investment decisions (as in our economy). Heid (2007) has shown

that such negative effect is significant in bank-based, while is less significant in financial

markets-based economies.

Figure 3.8 and figure 3.9 portray the negative medium/long-term negative impact that

the implementation of our capital requirement’s shock has on economic output (or GDP)

and aggregate consumption, respectively. The above results are in line with Fidrmuc and

Lind’s (2018) meta-analysis, which synthesised the empirical evidence collected from

a unique dataset of more than 300 estimates reported in 48 primary studies. Those

empirical findings suggest that, in the majority of the studies (over 70%) the average
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Figure 3.8: Output: Basel III - Capital Requirements (Related Baseline)

Figure 3.9: Consumption: Basel III - Capital Requirements (Related Baseline)
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macroeconomic impact of higher capital requirements is negative. On average, each

percentage point increase in the capital ratio leads to a 0.20 percent decrease in GDP. The

medium/long-term negative impact of our capital requirement’s shock spreads also onto a

deterioration of the rate of employment and income distribution, as we can see from see

figure 3.10 and figure 3.11.

Figure 3.10: Employment Rate: Basel III - Capital Requirements (Diff. with baseline)

In light of our results, theoretical grounded upon ourworking definition of both financial

stability and financial resilience, and supported by a variety of other studies Duffie (2019);

Bernanke (2018); Aikman et al. (2018); Duffie (2010); Chodorow-Reich (2013); Greenlaw

et al. (2008); Driscoll et al. (2012); Guerrieri et al. (2015), from a theoretical point of

view, we are confident to claim that the implementation of a capital shock of the type

Basel III, have not been able to restore the social function of the banking system, i.e., to

ensure the promotion of a medium/long-term economic development. The former, has,

actually substantially contributed to slowdown the real economy.

According to the ‘expansionary fiscal contractions hypothesis’ (e.g., Giavazzi and

Pagano, 1990; Alesina and Perotti, 1997; Alesina et al., 2002; Alesina and Ardagna,
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Figure 3.11: Income Distribution: Basel III - Capital Requirements (Diff. with Baseline)

2010, among others) our results are the by-product of an immediate raise in confidence

of households and investors. Such that, in an economy where government expenditure,

is constraint by Maastricht Treat’s principles, our capital shock as the one implemented

by Basel III, stimulates consumption and investment but only in the very short-term.

Indeed, after just two period our depicted economy shows an overall negative effect,

which drives the economy towards a new steady state that is even worse vis-à-vis the state

before the shock was implemented. The negative and pervasive effect spreads along the

whole economy, such that the level of investments, consumption, Output, employment,

and income distribution all fall and stay below the level that they had in the state in which

Basel III’s constraints were not into law.

All in all, in light of our results, which are supported by a variety of other studies (e.g.,

Ramey, 2011; Parker, 2011; Corsetti et al., 2012; Ilzetzki et al., 2013), we are confident

to confirm our previous findings, which suggest that the request to hold higher levels of

CET1 has not been able to ensure a medium/long-term stability of the financial system

and add to it the fact that on the contrary the implementation of a ‘one-fix-all’ capital

shock, as the one implemented by Basel III, has substantially contribute to slow down the
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development of real economy. Specifically, our results show that in the medium/long run

the effect of the implementation our capital shock is even worse than the state in which

capital requirements were not into law.

In addition to the above findings, as we expected the government debt-to GDP ratio

(figure 3.12) decreased sharply after the implementation of our capital shock. After that

our index increases far above to the original state state. The sharp decrease can be read as a

consequence of the positive growth in output, consumption and investment, in other terms

it could be the product of an increase in the denominator while the numerator remains

stable. As regards the increase of the government debt-to-GDP ratio, the latter might be

linked to a lose value of the Treasury bills held by banks, which it will increase even more

the level of instability of the banking sector.

Figure 3.12: Government Debt-to-GDP Ratio: Basel III - Capital Requirements (Related baseline)
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3.5 Concluding Remarks

Have Basel III been able to promote a more resilient banking system, thus to maintain

and ensure medium/long-term financial stability? Not, really. Although, Basel III has

explicitly set down the minimum capital requirements towards higher levels, improving in

this way the capitalization of the largest financial institutions - both in terms of quantity and

quality - the experiments conducted within this study have shown that rules by themselves

do not necessarily ensure a more resilient and stable financial system. Consequently,

regardless whether or not such a rules are well implemented, they do not by themselves

guarantee a permanent healthy and stable financial system.

Indeed, as happened during the recent financial crisis banks’ capital ratios were in line

with the levels imposed by Basel III. Such that, several banks were reporting high capital

ratios when in fact they were insolvent due to poor asset quality and inadequate provision

for losses. What we have wanted to stress, with our set of simulations is that bank capital

by itself, even though of the highest quality as CET1, cannot be considered as a guarantee

of banking stability. The latter must be considered only as cushion to contain losses and

the immediate spread of financial panic, but in any as a source of banks financial stability.

Consequently, higher level of capital must never represent a substitute for an inefficient

risk management. The efficient management of risk must come from both sides of the

play ground, banks and regulators.

Have Basel III induced any adverse effect on the facilitation of credit dispersion, thus

by reflection on the promotion of medium/long-term economic development? Yes, it has.

Our analysis, supported by different studies (both empirical and theoretical), suggests that

the post-crisis capital requirements regime with its higher requested of regulatory capital

has exacerbated macroeconomic downturn, through a reduction of loans granted to the

private sector (credit crunch). Our results confirm Disyatat (2008) who observed, that in

a modern monetary economy credit expansion is constrained by the level of capital ratios

imposed by regulators. This is because with a binding risk based capital requirement,

banks cannot simply expand credit without obtaining additional capital. Thus, if after
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the implementation of Basel III, banks have found their equity levels to be at or below

the minimum requirement, their lending may necessary respond to it. Furfine’s (2000)

econometric analysis shows that only changes in capital regulation can simultaneously

explain the cut back on their loans.

In our proposed economy, banks have experienced capital shocks, faced uncertain

future loan demand, and incurred in costs based on their proximity to regulatory minimum

capital requirements. In this perspective we share the belief that in order to constrain

the natural instability (e.g., Minsky, 1980) of the current modern capitalist economy,

regulators must encompass themselves in three matters.

First, in making an explicit commitment to pursuit and guarantee the social function of

the financial system. Second, in reducing the likelihood of external shocks might turn into

systemic shocks. Third, in containing its impact when it does occur, thus to be able to deal

with the emergence of imbalances before they become a threat to itself or to economic

processes. In this light, financial regulations and supervisors will not only prevent the

occurrence of shocks that will trigger instability but also act in a remedial dimension.

Aikman et al. (2019, p. 128), suggest that one way to achieve the former objective is by

ensuring that the wideness of macroprudential regulators’ remit take actions to ensure

the resilience of both lender and borrower balance sheets: ‘Preventing a willing borrower

and lender from consummating a mortgage contract where neither party is likely to

default, for fear of the macroeconomic spillovers such contracts might create, is a more

interventionist conception of macroprudential policy than one focused solely on resilience

of the banking and financial system’. What we want to stress, once more, is that in making

macroprudential policy efficient, financial regulations and supervisors must embrace an

evolutionary perspective view, which allow them to evolve, continuously, so they can find

themselves only a step behind the natural evolutionary process of innovation, stemmed

from the change in agents’ behaviour.
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Chapter 4

Banking Regulation and Monetary Policy in a

Dynamic Stock-Flow Consistent Model

Unless we understand what it is that leads to economic and financial instability, we

cannot prescribe – make policy – to modify or eliminate it. Identifying a phenomenon is

not enough; we need a theory that makes instability a normal result in our economy and

gives us handles to control it.

Minsky (1986)

4.1 Introduction

The 2008 global financial crisis triggered the longest period of economic downtown since

World War II. A series of financial malpractices resulted in the decline of the housing

market and the collapse of the sub-prime mortgage sector in the US. To date, such

events are not considered mere accidents, but, in fact, they are the resulting outcome of

a period of intensified financial deregulation. Initiated under the Regan administration

and continuing up until George W. Bush, the deregulation of said financial markets led

to the design of much more complex financial instruments, such as collateralised debt
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packages and financial derivatives (see section 2.3.2.2 in chapter 2 for a more detailed

presentation). The intensified process of deregulation, technological change and global

growth of financialisation have not only permitted investment banks to seek out excessive

profits by expanding their lending limits, their economies of scope and scale in globalised

financial markets, but it has also modify the very nature of the banking industry triggering

bubbles in the stock market and the housing market. Consequently, in 2008 when the

housing bubble burst in the US, it became clear that many of the assets on banks’ balance

sheets were overvalued or even possibly worthless.

In response to the above events, many governments implemented a series of bailouts for

the most systematic financial intermediaries in an attempt to minimise the risk of bank runs

and financial panic. However, despite such efforts, the incapacity of the Euro institutions

to address the Greek sovereign crisis led financial markets to question the possibility of

other countries turning to default – notably Ireland, Italy, Portugal and Spain. Under such

pressure, the interest rates on the debt of those countries started to rise, exacerbating the

abidance to theMaastricht criteria and stimulating the belief that an even stricter adherence

to fiscal austerity policies, balanced budget and low public debt would be needed to solve

the evolving crisis.

From the monetary policy perspective, in the wake of the global financial crisis the

conventional monetary policies put forward by central banks have been widely challenged.

That is, in the middle of the depth recession the response given by most of the monetary

regulators who follow Taylor rules’ recommendations was to reduce the nominal interest

rates to its effective Zero Lower Bound (0.5%). However, market interest rates are

effectively bounded by zero (or close to zero), thus, when the short-term interest rates

reach the effective Zero Lower Bound, the Central Bank cannot provide further stimulus

to the economy. In other terms the Central Bank cannot lower any further the nominal

interest rates at which reserves are remunerated, because if the Central Bank reduces the

nominal interest rates significantly below zero, banks could be incentivised to swap their

bank reserves into currency, from where they would earn higher interest rate (or zero, or

slightly less after taking into account the costs of storing currency). Put it differently, the
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demand for central bank reserves would disappear, so the Central Bank could no longer

be able to influence the economy by changing the price of those reserves.

In this turbulent context, the conventional monetary policy put forward by the Central

Bank achieved low and stable inflation, but was ineffective to prevent the occurring of

asset market bubbles. This is because the usual official rate could not be changed in

line with Taylor rule’s recommendations. Consequently, the interest rate adopted has

not had the expected impact on market rates. The exceptional circumstances triggered

by the financial meltdown, which led the financial system towards its almost complete

disruption, and the constrain imposed by the Zero Lower Bound on nominal interest rates,

forced the Central Bank to redefine its monetary policy taking into consideration not only

an inflationary targeting but also a targeting financial stability. In this was the Central

Bank has included into its original target an additional purpose, i.e., to prevent or, if not

possible, at least to contain the negative impact of asset market bubbles. In this vein,

the Central Bank has increased its policy instruments with macroprudential tools and

the strengthening of capital adequacy; liquidity rules and other unconventional form of

monetary policy intervention, such as the so-called Quantitative Easing (hereafter, QE).

Quantitative Easing was introduced to signal a shift from targeting inflationary purpose

towards targeting quantitative variables.

This is the context on which our investigation stands. In this fashion, following up

on Tcherneva (2010) who maintains that most of the models developed before the Great

recession have failed to predict what was happening since before 2008 - because they

do not only underestimate the role of the financial sector but also left aside the role

of fiscal policy - we explore the combined effect of Basel III and different monetary

policy implementations under alternatives fiscal regimes. Our experiments are run over

both the performance of the banking industry and the outcome of the wider economy.

Specifically, we investigate the combined effect of Basel III and different monetary policy

by considering two conventional and one unconventional monetary policy mechanism,

namely i) an increase of policy interest rate; ii) an increase in reserve requirements; and

iii) the implementation of QE. As regards the alternatives fiscal regimes, we consider a
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discretionary budget regime and a balanced budget stance.

In order to pursue our aim we extend our SFCmodel, developed in chapter 3, by adding

an additional layer of complexity. Specifically,we account for an economy characterised

by a higher degree of perceived degree Keynesian uncertainty, which we proxy via the

Economic and Policy Uncertainty (hereafter, EPU) index (Baker et al., 2016). To capture

such effect we model an economy characterised by a higher degree of perceived EPU.

Accordingly, we assume that changes in EPU valuemight influence the behaviour of agents

throughout our artificial economy. In this vein, Aastveit et al. (2017) have shown that the

effectiveness ofmonetary policy is largely conditional on the level of economic uncertainty,

with monetary policy shocks known to have only partial, or mere limited effects, when

uncertainty is high, which is in line with ‘real-option’ theory’s effects. Although several

studies published after the Great recession acknowledged the importance to investigate

the impact of fiscal policy (e.g., Parker, 2011; Ramey, 2011; Corsetti et al., 2012; Perotti,

2012; Ilzetzki et al., 2013; Gechert and Will, 2012; Guajardo et al., 2014), most of them

have failed to offer strong empirical support on whether or not austerity measures have

an expansionary effect. Other studies focused on assessing the impact of QE and other

unconventional monetary policies followed by central banks in the wake of the financial

crisis (e.g., Meier, 2009; Curdia and Woodford, 2011; Joyce et al., 2011; Kiyotaki and

Moore, 2012; Joyce and Tong, 2012; Chung et al., 2012; Greenwood and Vayanos, 2014),

have reached the consensus that unconventional monetary policy does work – asset market

purchases do lower yields and longer term interest rates and these lower yields in turn

have a positive effect on the economy. However, the very fact that the economic recovery

in advanced economies remains weak suggest us that the implementation of fiscal and

monetary policies either do not work, or that they have not been done in sufficient scale;

or that they effects are limited by other measures. Our hypothesis is that in an economy

characterised by a higher degree of perceived EPU agents tend to postpone decisions,

awaiting for more precise information or more pressing needs. This cautiousness makes

them less responsive to changes in the economy, including monetary policies, such as

interest rate, reserves requirements or QE. Thus, a higher level of perceived EPU would
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hold economic activity down and potentially would also mitigate the effectiveness of Basel

III in combination with monetary policy implementations. In this vein, we explore the

combined effect of Basel III with alternative monetary policies (i.e., conventional such as

interest rate and reserves requirements and unconventional as quantitative easing - QE),

under two alternative scenarios, namely: i) discretionary budget fiscal stance vs. balanced

budget fiscal stance; ii) higher Economic and Policy Uncertainty - EPU - vs. a state in

which EPU does not play a decisive role. To the best of our knowledge no study has faced

yet the effects of the interaction between the current banking regulation with monetary

policy under alternatives fiscal regimes, and different degrees of Keynesian uncertainty,

so as their real impact to both financial and real side of the economy.

The contribution of this chapter is to fill up such gap from a qualitative perspective,

which acknowledge the systematic interconnected relationship between both the financial

and the real side of the economy. By acknowledging the systematic interconnected

relationship between both sides of the economy our results are the product of a more

comprehensive and integrated analysis. In this perspective, the explicit integration of the

accounting size of the financial system into our dynamic model of the real sphere allow

us to investigate issues associated to financial regulation, monetary and fiscal policies, as

well as their effects to both sides of the economy, which is a novel approach in this field.

Our more interesting findings are related to bank profits. Specifically, we find out

that regardless of the level of perceived EPU, the joint combination of Basel III with an

increase in policy interest rate has a consistently large positive impact on bank profits.

Such effect is qualitative consistent across both types of fiscal regime enacted and only

slightly quantitative greater under ‘Masstricht criteria’. However, when we considered

the combined effect of Basel III with an increase in reserve requirements, we observed

that the latter induces a consistent negative effect on banks profits. Our results suggest

that this negative effect does not depend on the type of fiscal regime enacted and it is

not influenced by the level of perceived EPU. From the other side the effect of the joint

combination of Basel III with QE is far more complex. The latter seems to be conditioned

by both the type of fiscal regime enacted and by the level of perceived EPU. That is, under
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a discretionary fiscal stance it induces an immediate negative effect on banks profits.

However, such negative effect is less intense than the one identified when we considered

reserve requirements. Indeed, the former last only two periods. After that, bank profits

level goes back to its initial baseline. Whereas, under ‘Masstricht criteria’ the effect of the

joint combination of Basel III with QE is conditioned on the level of perceived EPU. That

is, when the degree of perceived EPU is low, the implementation of QE has an immediate

positive effect which last two periods, after that the level of bank profits goes back to its

original state. When instead, the degree of perceived EPU is higher, the implementation

of QE has an immediate and prolonged negative effect which last almost four periods.

After that, the level of bank profits recovers its original level.

The motivation of this investigation is grounded on the belief that the exceptional

circumstances into which our modern monetary economic system has been dragged in

the wake of the financial crisis has forced Central Banks to implement unconventional

monetary policies, which conversely to conventional monetary policies that are based on

theoretical foundations, the former are instead the by-product of the immediate practical

response to the exceptional circumstances triggered by the financial crisis rather than the

development of intellectual studies. Therefore, due to the very fact that the implementation

of QE is unconventional and it has been rarely used, so historical evidence is rare, we

believe there is still a lot we need to learn about the differences between conventional

and unconventional monetary policies in combination with Basel III and their impact

on the wider economy, specially in times characterised by a higher degree of perceived

uncertainty.

For our purpose, the rest of this chapter is organised as follows. Section 4.2 presents

a brief background of the literature related to our analysis. Section 4.3 provides a brief

description of the extended model (a more depth description of the baseline model can be

found in chapter 3). Section 4.4 presents our experiments and main simulations’ findings.

Finally, section 4.5 displays our final remarks.

144



4.2 Background: Basel III, Monetary Policy and Uncertainty

Before the onset of the recent global financial crisis, the monetary policy conducted by the

central bank was mainly focuses to influence the level of interest rates by steering policy

rate (in our context we identify the latter as A∗). In the aftermath of the financial crisis things

have changed drastically. To promote the recovering of both financial and real activity,

the central bank has expanded its intermediation by directly injecting credit into private

markets, specifically by expanding the ease at which financial institutions could obtain

discount window credit; and by exchanging government debt for high grade private debt

(e.g., by purchasing agency debt and mortgage-backed securities)1. The unconventional

monetary policy, also known as Quantitative Easing, has been put into rail due to the

disruptive deterioration of the flow of funds between lenders and borrowers, and the sharp

rise in credit spreads, which has significantly tight lending standards. The tightness of

lending has indeed raised the cost of borrowing and thus enhanced the real and the financial

turmoil. From an accountability logic, the desired effect, of this unconventional monetary

policy is to increase banks reserve holdings in the central bank, thus allow banks to accept

more deposits and ultimately grant more loans. Put simply, by buying securities from

commercial banks the central bank will expand the supply of money and credit.

In our framework we follow a Minskyan perspective based on the degree of perceived

risk (uncertainty in our case). More explicitly, we assume that banks are more willing to

grant loans when profits are rising, or when banks expect capital gains on real assets, as was

the case when the housing market was blooming; conversely when the economy contracts,

bank credit will be rationed even for solvent firms. In that state, banks will provide credit

to the government at a rate which depends on the available sources of funds, and on the

perceived risk of the government defaulting on its debt. In our artificial economy we

assume that the central bank provides liquidity to the economy by purchasing the amount

of Treasury bills that have been left and by purchasing operation of QE.However, following

Disyatat (2008) who observes that in modern conditions it is not the endogenous supply
1 Thornton (1802): Hayek was the first to show the key role that a central bank could play in acting as a lender of last resort

to ensure that financial difficulties did not develop into a financial contagion that threatened the real economy (Murphy, 2009, pp.
101-102).
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of reserves that constrains credit expansion but the level of capital ratios imposed by the

regulators (Basel III, in our framework), in this chapter, as it happens during the recent

global financial crisis, we assume that a deterioration of intermediary capital will disrupt

lending and borrowing in a way that raises the costs of lending.

The above assumption is based on the belief that with a binding risk based capital

requirement, banks cannot simply expand credit without obtaining additional capital (of the

highest quality, CET1). Therefore, if after the implementation of Basel III and monetary

policy banks find their equity levels to be at or below the minimum requirements, their

lending may have been less responsive to changes in interest rate. Thus, monetary policy

may have had a weaker impact on general economic conditions. It is thus in that stage that

we take into account for the unconventional monetary policy, QE. Cincotti et al. (2010)

analysed the impact of quantitative easing by adopting anAgent-based stock flowconsistent

model; Chatelain (2010) extent the analysis of fiscal and monetary policy by introducing

banking capital and financial constraints. More explicitly, he shows that capital shortage

and financial constraints may evolve at a different pace for a growing economy shocked

by either a fall in public expenditures or a rise in the interest rate. According to Chatelain,

credit constraint may emerge by either a decrease in the rate of profits or an increase in

the interest rates. The analysis shows that supply-side policies show their effects later than

demand-side policies and thus, depending on the shock and on the fiscal constraints (e.g.,

Maastricht criteria). Such that, some policies might be less efficient than others to restore

growth. While Teglio et al. (2012) studied the matter of banks’ capital adequacy ratios.

Apart from the above authors most of the studies conducted so far have deal with

fiscal policy combined with monetary policy. More explicitly Zezza and Dos Santos

(2004) show how fiscal policy is more effective than monetary policy since an increase

in the interest rate has two contrasting effects: a negative impact on the real side of

the economy, inhibiting investment; and a positive impact on financial inflows and asset

holders’ expenditure. Tymoigne (2006; 2008, ch. 5) develops a Minskyan SFC model

which includes different time spans (short and long run). His main result suggests that the

endogenous destabilising forces described by Minsky only materialise if the Central Bank
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tries to control the economy actively using its policy interest rate. The author concludes

that the Central Bank interest rate should be kept low in order tomaintain financial stability.

Conversely to the new consensus’ claim about the role of fiscal policy, i.e., that the latter

has not role to play in pursuing noninflationary growth and full employment, and that the

only necessary and sufficient condition to achieve such purpose is to set a correct interest

rates, Godley and Lavoie (2007a, p. 99) argue that monetary policy (interest rate) on its

own is unable to maintain full employment and low inflation for more than a short period

of time, unless fiscal policy is appropriately set it. Their model shows that, within an

SFC framework, fiscal policy can deliver sustainable full employment at a target inflation

rate with some arbitrary interest rate. In the same token Martin (2008), who extends

Godley and Lavoie’s (2007a, p. 99) fiscal policy investigation, endorsed their view that

an ‘appropriate’ fiscal policy needs to be implemented if monetary policies are actively

conducted. Consequently, Martin concludes that a fiscal policy needs to incorporate a

government debt rule in order to avoid instabilities.

Le Heron et al. (2008) and Le Heron and Mouakil (2008) focus their investigation on

the reactions of the banking sector to the effects of the policies implementations. Le Heron

et al. (2009) reconciles twomonetary theories normally considered to be rather antithetical:

on the one hand, liquidity preferences with an endogenous interest rate; and, on the other

hand, endogenous money with an exogenous interest rate. To reach its goal, the author

focuses his investigation on banks’ state of confidence (lenders’ risk) as well as on the

distinctions between short-run and long-run interest rates, formally considered within the

framework. In Le Heron (2012a) the author develop further its investigation looking for

the relation between monetary and fiscal policies, in an attempt to analyse the effects of

the monetary policy, netting out the effects of the fiscal one, and reaches the conclusion

that the latter can never be neutral due to the high amount of transmission channels.

Le Heron (2011;2012b; 2014) focuses on the state of confidence as a transmission channel

of the crisis, from the US economy to the French economy. The state of confidence

enters the model, influencing both firms in their investing decisions and banks in their

financing decisions. The author, recalls the theory of Minsky and individuates in the
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borrower’s risk and lender’s risk key variables in the decision of the sectors. In particular

he accounts for the possibility of a credit rationing by banks towards firms. The economy

is tested for changes in confidence parameters, reaction to financial and monetary policy

and changes in income distribution. Dafermos (2012) depicts an integrated consideration

of the macroeconomic implications of liquidity preference of households, firms and banks

and uncertainty. Arestis and Sawyer (2012) investigate how their modelled economy reacts

to a fiscal, monetary or mixed policy. They suggest that fiscal policy should take a leading

role in driving aggregate demand.

4.3 The Model

The starting point of this chapter builds upon the model developed in Chapter 3. That

is, the theoretical framework used to describe the interaction between sectors relies on

the integration of Keynesian-Kaleckian macroeconomics. Kaleckian because the rates of

utilisation in the long-run are not constrained to their normal or standard levels. Keynesian,

because the equilibrium is achieved by a quantity adjustment, rather than a principle of

equilibrium (see Lavoie and Godley, 2001, for a detailed discussion). On these bases, the

backbone of this extended version remains unaltered, i.e., it is composed by five sectors,

namely households, production firms, financial sector, government and the Central Bank.

Moreover, since in this chapter we aim to investigate the combined effect of Basel III

with alternatives monetary policies under two alternatives fiscal stances, on both the stabil-

ity of the banking system and the promotion of medium/long-term economic development,

we partner Basel III with alternatives monetary policies interventions. More explicitly,

we investigate how changes in interest rates, reserve requirements and quantitative easing

are all likely to impact the performance of the financial system and the economic system

as a whole. However, since we are aware that the mere simplicity of solely changing para-

meter coefficients (i.e., increasing policy interest rate, or increasing the level of reserves

requirements, or the direct intervention of the Central Bank in the private credit through

the implementation of QE) ignores the potential effectiveness of such changes and how
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these changes are likely to be perceived, we extend our initial baseline model in a way to

account for a higher degree of uncertainty throughout the economic system.2

Specifically, the baseline model presented in chapter 3 implicitly assumed that uncer-

tainty plays no decisive role on regulatory, monetary, or fiscal implementations. While,

in this extended specification we assume that our artificial economy is subject to a higher

level of uncertainty, more attributable to that of the recent global financial crisis. In this

fashion, we account for the role of perceived EPU. In this way, we are able to capture

the impact of an unprecedented shock on agents’ behaviour and consequently on their

decision-making process. That is, when uncertainty rises due to the materialisation of an

exogenous event (e.g., institutional changes that adversely affect the prevailing status quo,

such as information about a potential crisis, political instability, etc.), then EPU increases.

FollowingDafermos (2012) we assume that all economic sectors perceive the same level of

EPU. Such that, when EPU alters3 two things might happen: i) the uncertainty aversion of

economic agents does not change, or ii) the pessimistic (optimistic) disposition of agents’

expectations either remains the same or changes in line with their level of confidence (i.e.,

higher confidence is accompanied by more optimistic expectations, and vice versa).

In what followswewill limit our discussion to those parts of themodel that are impacted

by changes in the perceived degree of economic and policy uncertainty. The reader can

refer to chapter 3 for a detailed presentation of those parts of the model that have not been

impacted by the new specification.

4.3.1 Production Firms

As in Godley and Lavoie (2007b) we assume that the level of undistributed profits ( 5 D 5 )

is tightly linked to firms’ capability to make profits ( 5 5 ). Furthermore, the latter benefits

from the non payment of the interest owed to loans that have been taken in previous periods

but gone default. The elements of novelty we propose in this version regard the degree of

retained profits, k, and the level of the targeted burden of debt, which firms decide at the
2 Davidson (1982) is the first scholar who associated Keynes’s concept of uncertainty with a non-ergodic economic environment.

A more recent discussion can be found in Davidson (2007, pp.30–35, 102-3, 110-12).
3 The value of the EPU lies between 0 (minimum perceived uncertainty) and 1 (maximum perceived uncertainty).
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beginning of the period, 1DA)
5
. That is:

5 D 5 = k · 5 5 + A;−1 · =?; (4.1)

where

k = k0 + k1 · �%* + k2 · (1DA 5−1 − 1DA)5 ) (4.2)

and

1DA)5 = o0 − o1 · �%* (4.3)

More precisely, we assume that firms’ internal strategic decisions about the degree

of profits to retain at the end of the period, k, is positively influenced by the degree

of perceived economy and policy uncertainty. In this fashion, we assume that a higher

perceived degree of uncertainty impacts agents’ expectations and therefore the degree of

divergence between firm’s burden of debt from the previous period 1DA 5−1 and their level

of the targeted burden of debt - decided at the beginning of the period - 1DA)
5
. The latter is

an important element upon which firms decide their level of profits to retain. That is, the

higher the divergence between firms’ targeted burden of debt and firms’ (lagged) burden of

debt, the higher the level of retained profit. The incentive to retain profits can be explained

as immediate precautionary measure which firms may adopt in order to face times where

the level productivity is highly uncertain. Consequently, in this new specification we

assume that the level of firms’ targeted burden of debt, 1DA)
5
, is an inverse function of

EPU.

4.3.2 Household Sector

We assume that a higher degree of perceived economic and policy uncertainty impacts

households’ consumption (2>=B) via both households’ propensity to consume out of wealth

(U2) and the gross amount of new loans demanded for consumption purposes (?;). That

is:

2>=B = U1 · H3 ·
4?

?
+ U2 · Eℎ−1 + =; ·

4?

?
; 0 < U2 < U1 < 1 (4.4)
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Table 4.1: Production Parameters

Parameter Description Values

�%* Economic Policy Uncertainty 0.75

k0 Autonomous component of share of retained profits held as cash 0.002

k1 Sensitivity of share of retained profits held as cash on �%* 0.025

k2 Speed of burden debt adjustment 0.025

o0 Autonomous component of firms’ targeted burden of debt 0.02

o1 Sensitivity of �%* on firms’ targeted burden of debt 0.002

Source: Author’s elaboration.

where

U2 = U20 − U21 · �%* ; U20 > 0 ;U21 > 0 (4.5)

Accordingly, households’ propensity to consume out of wealth (U2), is composed by

two elements: i) an autonomous component which reflects individual characteristics (U20),

and ii) sensitivity of the propensity to consume out of wealth to EPU (U21). Such that,

the higher the perceived degree of uncertainty, the lower the propensity to consume out of

wealth.

Following the credit rationing literature (e.g., Le Heron, 2011; Dafermos, 2012), we

define the gross amount of new loans demanded for consumption purposes (?;) as a

fraction Y of households’ lagged disposable income, H3−1:

?; = Y · H3−1 (4.6)

Where Y relies on four different components, namely: i) an autonomous component,

Y0; ii) the discrepancy between households’ targeted and lagged burden of debt; iii) the

cost of borrowing (captured by the lending interest rate), and iv) the sensitivity of the

gross amount of new loans demanded to EPU.

Y = Y0 + Y1 · (1DA)ℎ − 1DAℎ−1) − Y2 · A; − Y3 · �%* (4.7)

We also assume that another channel through which a higher level of perceived EPU

impacts on the level of gross amount of new loans demanded for consumption purposes

is households’ targeted burden of debt (1DA)
ℎ
). That is, the higher the level of perceived
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EPU the lower households’ incentives to embark themselves into further debts. Formally,

1DA)
ℎ
depends of an autonomous component which reflects individual characteristics and

Υ1, which reflects its sensitivity to the level of EPU:

1DA)ℎ = Υ0 − Υ1 · �%* (4.8)

Consequently, the net flow of new personal loans, nl, is given by the difference between

the gross flow of new personal loans, pl, and personal loan repayments, rep (defined

following the specification presented in chapter 3):

=; = ?; − A4? (4.9)

Table 4.2: Households Parameters

Parameter Description Values

�%* Economic Policy Uncertainty 0.75

U20 Autonomous component of households’ propensity to consume out of wealth 0.075

U21 Sensitivity of households’ propensity to consume out of wealth on EPU 0.9

Y0 Autonomous component of degree of households’ new loans demanded 0.04

Y1 Speed of adjustment in the discrepancy between households’

targeted and lagged burden of debt 0.03

Y2 Sensitivity of households’ new loans demanded on lending interest rate 0.01

Y3 Sensitivity of households’ new loans demanded on EPU 0.01

Υ0 Autonomous component of households’ targeted burden of debt 0.02

Υ1 Sensitivity of households’ targeted burden of debt on EPU 0.002

Source: Author’s elaboration.

4.3.3 Commercial banks

In this new specification, we followBibow (2013); De Carvalho (1999) andMonvoisin and

Pastoret (2003). Specifically, we linked commercial banks’ liquidity preference to both

liquidity and insolvency risks. Our argumentation to such links is that banks’ liquidity

preference represents banks’ attempt to protect themselves against a rise in the perceived

degree of EPU. In this vein, following Dafermos (2012) and Le Heron andMouakil (2008),
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we assume that banks’ willingness to lend out to the private sector is also influences, among

other factors, by the level of perceived EPU. Such that, a higher degree of perceived EPU

impacts bank’ liquidity preference via precautionary motives, which in turn may affect the

degree of credit rationing. Equation (4.10) depicts the dynamic evolution of the degree of

firms’ credit rationing, 2A 5 :

2A 5 = r1 ·�%* + r2 · 1DA 5−1+ r3 ·
;B 5−1
:−1
+ r4 · (;8@) − ;8@) + r5 ·ABC0A − r6 ·@−1(4.10)

where

;8@) = ;8@ + p1 · �%* (4.11)

and

;B 5 = (1 − 2A 5 ) · ;35 ; 0 6 2A 5 6 1 (4.12)

Accordingly, r1 reflects the positive impact of EPU on credit rationing. It follows

that, an increase in the degree of perceived EPU reduces the share of loans granted to

the economy. r2 and r3 incorporate default risk, i.e., the higher borrowers’ burden of

debt and leverage ratio, the higher the perceived risk of borrowers’ default. We also

assume that a higher level of perceived EPU might impact banks’ lending behaviour via

r4, which captures a potential increase in the divergence between the targeted degree of

liquidity pressure and the actual one. Such that, when the level of perceived EPU increases

banks might perceive a higher level of illiquidity risk. This is the reason why we assume

that the targeted degree of liquidity pressure is positively influenced by EPU (equation

(4.11)). r5 reflects the positive effect of the base interest rate on credit rationing. The

reasoning behind the latter effect is twofold, i.e., a higher base interest rate i) raises the

cost of borrowing for banks, discouraging lending to households and firms, and ii) ceteris

paribus, it motivates banks to reallocate assets from loans towards other safe assets, such

as Treasury bills, for instance.

Accordingly, the total amount of loans supplied to creditworthy borrowers, depend

of the degree of credit rationing on loans (2A; 5 ) and the perceived degree of EPU. For

the sake of completeness it is worth to point out that an increase in the degree of EPU
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also impacts the interbank short term lending market. Specifically, an increase in EPU

increases banks’ solicitude about their ability to satisfy their liquidity needs. Consequently,

it decreases their willingness to lend out to their counterparts. A direct consequence of

banks’ unwillingness to lend is an increase in the amount of excess reserves they hold in

the central bank.

Table 4.3: Commercial banks Parameters

Parameter Description Values

�%* Economic Policy Uncertainty 0.75

r1 Sensitivity of borrowers’ credit rationing on EPU 0.2

r2 Sensitivity of borrowers’ credit rationing on borrowers’ burden of debt 0.3

r3 Sensitivity of borrowers’ credit rationing on borrowers’ default risk linked to leverage 0.3

r4 Sensitivity of borrowers’ credit rationing on borrowers’ illiquidity risk 0.2

r5 Sensitivity of borrowers’ credit rationing on the base interest rate 0.3

r6 Sensitivity of borrowers’ credit rationing on the firms’ valuation ratio 0.3

p1 Sensitivity of EPU on banks’ targeted liquidity pressure 0.05

Source: Author’s elaboration.

4.3.4 Portfolio Decisions

In this specification we follow Keynes’ (1936, p. 166) ‘speculative’ and ‘precautionary’

motives. Such that, agents’ wealth is allocated by considering the rate of return on

a particular financial asset compared to the return on any other financial assets. We

complement our modelling process by following Brainard and Tobin (1968) and Tobin

(1969) insights, which combine transactions demand for money and liquidity preference.

Accordingly, also in this specification we follow Godley and Lavoie (2007b) and assume

that any discrepancy in expectations will be considered fully absorbed by fluctuations

in agents’ buffers4. Formally, agents’ portfolio decisions carry out a truly hierarchical

relationship, such that the early decision, in terms of consumption, is fundamentally
4 Households’ buffer is related to checking account money. Firms’ buffer is tied to the amount of loans received from the banking

system. Banks’ buffer is linked to the decision to hold bills, and whenever it is required with the amount of advances taken from the
Central Bank. Government’s buffer relates to the new issue of bills. Central Bank’s buffer has a wide range of transactions characterised
for their residual character: i) issue of HPM to commercial banks; ii) issue of cash; iii) issue of advances; or iv) through the acquisition
of bills, in which case the supply of money is direct toward the government.

154



irreversible. Consequently, only the excess of agents’ income over consumption - agents’

savings - will be allocated among the financial assets available.

The element of novelty we introduce in this specification relates to human trust, as

a primordial form of uncertainty. Specifically, unlike cash money, which eliminates

human trust’s concerns (uncertainty) in trade and exchange, most of all modern financial

transactions existentially embody a certain degree of EPU. In order to understand how the

level of EPU affects agents’ portfolio decisions, we interact EPUwith the set of parameters

_80, which capture the liquidity premium in light of precautionary motives.

The matrix representation of households’ portfolio behaviour takes the following form:

1ℎ

<2ℎ

4BA · ?4

ℎℎ


=



_10

_20

_30

_40


· Eℎ−1 +



_11 _12 _13 _14

_21 _22 _23 _24

_31 _32 _33 _34

_41 _42 _43 _44


·



A1−1

A<−1

A4−1

1


· Eℎ−1 +



_15

_25

_35

_45


· H3−1

where

_10 = ℵ10 + ℵ11 · �%* + ℵ12 · (1DA)ℎ − 1DAℎ−1) (4.13)

_20 = ℵ20 + ℵ21 · �%* + ℵ22 · (1DA)ℎ − 1DAℎ−1) (4.14)

_30 = ℵ30 + ℵ31 · �%* + ℵ32 · (1DA)ℎ − 1DAℎ−1) (4.15)

_40 = ℵ40 + ℵ41 · �%* + ℵ42 · (1DA)ℎ − 1DAℎ−1) (4.16)

To capture the effect of EPU on households’ portfolio preferences we follow Dafermos’

(2012) specification. Specifically, we assume that the share of wealth that agents decide

to allocated in a specific financial asset depends on asset’s liquidity premium (_80). In this

fashion we assume that the liquidity premium, _80, is positively influenced by three com-

ponents, namely i) an autonomous component which captures individual’s characteristics;

ii) households sensitivity to changes in the level of perceived EPU; iii) the discrepancy

between households’ targeted and lagged burden of debt. We expect that a rise in EPU
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will deteriorate households’ expectations. So agents may lost confidence and modify

their financial behaviour, by showing higher propensity to hold assets with higher degree

of liquidity. That is, the higher both households’ sensitivity to changes in the degree

of perceived EPU, and the divergence between households’ targeted burden of debt and

households’ (lagged) burden of debt, the higher the share of wealth that households will

decide to allocate among more liquid financial assets.

Following the above reasoning, we expect that changes in the level of perceived EPU

will modify the share of wealth allocated in other financial assets. Accordingly, ceteris

paribus, a higher perceived EPU will increase the willingness to hold more liquid rather

less liquid assets. In such case the liquidity premium of money will increase, while

the liquidity premium of other assets such as long term deposits, Treasury Bills, and/or

Securities will decline. In these terms:

ℵ11 > 0 ∧ ℵ21,ℵ31,ℵ41 < 0 (4.17)

Moreover, given the higher risk and the lower liquidity power at which one is exposed by

holding securities, it is reasonable to think that, ceteris paribus, a rise in EPU will cause

a higher decline in the liquidity premium of securities vis-à-vis the liquidity premium of

long term deposits and Treasury bills:

|ℵ41 | > |ℵ21 |, |ℵ31 | (4.18)

In addition, the set of parameter _81, ... , _84, reflect the impact of the rates of return.

Finally, the set of parameters _85 reflect the transactions motive, i.e., the response of assets

to changes in disposable income.

4.3.5 The Central Bank

The intellectual and empirical foundations of monetary policy prior the global financial

crisis of 2007–8, was inflation targeting. Accordingly, the aim of this monetary policy

framework was to achieve low and stable inflation. The instruments adopted were short-

term interest rate, at which the Central Bank provided funds to banks (or to the interbank
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Table 4.4: Portfolio Decisions Parameters

Parameter Description Values

�%* Economic Policy Uncertainty 0.75

ℵ10 Autonomous component of bill’s portfolio decision 0.08

ℵ11 Sensitivity of bill’s portfolio decision on EPU 0.03

ℵ12 Sensitivity of bill’s portfolio decision on households’ targeted burden of debt 0.003

ℵ20 Autonomous component of deposits’ portfolio decision 0.05

ℵ21 Sensitivity of deposits’ portfolio decision on EPU 0.25

ℵ22 Sensitivity of deposits’ portfolio decision on households’ targeted burden of debt 0.002

ℵ30 Autonomous component of securities’ portfolio decision 0.15

ℵ31 Sensitivity of securities’ portfolio decision on EPU 0.023

ℵ32 Sensitivity of securities’ portfolio decision on households’ targeted burden of debt 0.002

ℵ40 Autonomous component of cash’s portfolio decision 0.06

ℵ41 Sensitivity of cash’s portfolio decision on EPU 0.04

ℵ42 Sensitivity of cash’s portfolio decision on households’ targeted burden of debt 0.004

Source: Author’s elaboration.

market) through open market operations, and reserve requirements that banks hold in the

system. In normal times, the fluctuations in the level of reserves are a means to achieve

desired changes in interest rates. As regard, the setting of the policy interest rates, the

latter was done in a way to be approximated with reference to the so-called Taylor rules.

Prior the global financial crisis, the impact of the policy interest rate on market rates and

the wider economy was thought as a reliably tool. However, the global recession triggered

by the financial meltdown has widely challenged such belief. In other terms, although

the conventional monetary policy achieved low and stable inflation, the latter has been

incapable to prevent the occurring of asset market bubbles.

In this context, the almost completely disruption of the financial system itself caused

by the financial crisis and the constrain imposed by the Zero Lower Bound on nominal

interest rates, forced the Central Bank to redefine its monetary policy taking into consid-

eration not only an inflationary targeting but also a targeting financial stability. In this

was the Central Bank has included into its original target an additional purpose, i.e., to

prevent or, if not possible, at least to contain the negative impact of asset market bubbles.
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In this vein, the Central Bank has increased its policy instruments with macroprudential

tools and the strengthening of capital adequacy; liquidity rules and other unconventional

form of monetary policy intervention, such as the so-called Quantitative Easing. Quantit-

ative Easing was introduced to signal a shift from targeting inflationary purpose towards

targeting quantitative variables.

To capture the unconventional monetary policy, we assume that with interest rates at

their Zero Lower Bound, the Central Bank aims to purchase government Treasury bills,

which have been not subscribed. In this way the Central Bank would boost the level of

cash reserves the banks held in the system. The underpinning idea is that by targeting a

high enough level of reserves, eventually this would spill over into the amount of lending

channelled to the real economy. Following the above reasoning, the base money or supply

of cash from the Central Bank may play a relevant role in ensuring financial stability and

promote sustainable economic growth. Given the relative novelty of this unconventional

monetary policy and the fact that its creation was the by-product of an immediate practical

response to the exceptional circumstances triggered by the financial crisis rather than the

development of intellectual studies, in our simulations we will explore the differences

between conventional and unconventional monetary policies in combination with Basel

III and their impact on the wider economy. Additionally, we will investigate how the above

behaviour can be affected by the level of perceived EPU.

In what follows we will adopt this new specification to run our experiments.

4.4 Experiments and Main findings

The significant impact that monetary and fiscal policy have on both financial stability

and the promotion of a sustainable economic growth, motivates our investigation. In this

regard, we explore the combined effect of Basel III with alternative monetary policies

(i.e., conventional such as interest rate and reserves requirements and unconventional as

quantitative easing - QE), under two alternative scenarios, namely: i) discretionary budget

fiscal stance vs. balanced budget fiscal stance; ii) higher Economic and Policy Uncertainty
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- EPU - vs. a state in which EPU does not play a decisive role.

Our purpose is to explicitly investigate if the effectiveness of the combined effect of

Basel III with conventional and unconventional monetary policies is subject to the level of

perceived EPU. We conduct the above investigation under two alternatives fiscal regimes.

For this purpose we extended our baseline model in a way to account for a higher degree

of perceived EPU throughout our artificial economy. In this fashion our new specification

allow us to dig into two matters. First, how in an economy disciplined by Basel III and

where agents perceive a higher level of EPU, changes in interest rate, reserves requirements

and the implementation of QE may impact the stability of the financial system. In this

pursuit our research question will furnish an answer to the following enquiry: In an eco-

nomy characterised by different levels of EPU, have the implementation of conventional

and unconventional monetary policies enhanced the effectiveness of Basel III on ensuring

medium/long-term financial stability and promoting the creation of money? Second, given

the critical services that banks provide to the real economy, our second enquiry aims to

grasp a better understanding about the effectiveness of Basel III in combination with con-

ventional and unconventional monetary policies, on the promotion of a medium/long-term

economic development. Our second research question will address the following research

enquiry: In an economy characterised by different levels of EPU, have the implementa-

tion of Basel III in combination with conventional and unconventional monetary policies

induced any unintended adverse effect on the restoring of a medium/long-term economic

development of the real economy? In other terms, does Basel III regulationwhen partnered

with monetary policy intervention foster to the provision of greater liquidity?

4.4.1 Expected Effect on Financial Stability

In this set of experiments our concern is explicitly focused on the effectiveness of Basel

III in combination with alternatives monetary policies on the banking system. Our aim is

to answer our first research enquiry, that reads as follows: In an economy characterised

by different levels of EPU, have the implementation of conventional and unconventional

monetary policies enhanced the effectiveness of Basel III on ensuring medium/long-term
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financial stability and promoting the creation of money? Our results will be interpreted

on the light of our working financial resilience and financial stability definitions presented

in chapter 2. For this purpose, we begin our simulations by exploring the effectiveness

of the combined above effect, in an economy where EPU does not play a decisive role.

These results are interpreted under two polar fiscal regimes and reported in figures a) and

c). We then proceed by shocking our artificial economy with a higher level of EPU. For

the seek of consistency, the results of this alternative scenario are also interpreted under

two fiscal scenarios and reported in figures b) and d).

In particular, we move from a baseline scenario where the banking system is regulated

by Basel II towards a new state where the banking sector is regulated by the capital

requirements imposed by Basel III. In this new scenario we partnered Basel III regulation

with conventional and unconventional monetary policy interventions. More specifically

among the conventionalmonetary policywe considered: i) an increase in the policy interest

rate, A∗; and ii) an increase in both reserves requirements, i.e., bank’s short-term deposits

and bank’s long-term deposits, d1 and d2, respectively. To account for the unconventional

monetary policy we considered the implementation of a process of asset’s purchasing held

by the Central Bank, known as Quantitative Easing.

The above experiments have been implemented by shocking (in period forth, which

stands for the year in which Basel III got into law - 2012) our main exogenous variables,

which account for the above effects. In detail: first, we increased the magnitude of our

banking regulatory exogenous variable, i.e., the notional capital adequacy ratio, [20A ,

accordingly to Basel III requests. We tested the effect of passing from a request to

hold CET1 equal to the 8% of bank’s RWA towards a higher level of CET1 equal the

10.5%, associated to a leverage ratio constrained to the minimum capital to total asset

ratio equal to 3% of CET1. Second, we increased by the 0.03 percent the magnitude of

A∗, which account for the policy interest rate. Third, we increased by almost 6 percent the

magnitude of both d1 and d2, which account for reserves requirement on bank’s short-term

deposits and bank’s long-term deposits respectively. Finally, to capture the unconventional

monetary policy, we assume that the Central Bank purchases all the bills which has not
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been demanded/or subscribed by banks or households. In this fashion the Central Banks is

seen as lender of last resort. Consequently, during periods of financial distress the Central

Bank can intervene to support credit flows and stimulate the economy even after the latter

have reached the so-called effective Zero Lower Bound (0.5%). In order to achieve our

purpose we focus this set experiments on the behaviour of the following key variables,

namely i) bank profits; ii) notional bank liquidity; iii) bank liquidity pressure.

Figure 4.1: Bank Profits: Basel III - Monetary Policy (Related to baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU

From figure 4.1 b) and d) we can see that in an economy regulated by ‘Maastricht

criteria’ the behaviour of the variable which represents bank’s profits is substantially and

positively impacted by an increase in the policy interest rate. Our results suggest that

such impact is quantitatively influenced by the degree of perceived EPU, but only in slight

proportion. That is, in times of higher EPU (figure d) changes in policy interest rate have

a slight bigger impact on bank’s profits. In our analysis we have also considered a second

tool available to monetary authorities, i.e., banks’ reserve ratio. Literature suggests that
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an increase in reserve requirements will force banks to increase their holding of cash via

an increase in Central Bank’s advances. Such that, given a higher stable interest rate, the

increase in Central Bank’s advances will, ultimately, reduce banks’ profits and equivalently

increase Central Bank’s revenues about the same proportion. Our results confirm the

theory. Specifically, an increase in both reserves requirements (banks’ short-term deposits

and banks’ long-term deposits) have had an immediate and prolonged negative impact on

banks’ profits. Such negative outcome is independent of the level of perceived EPU and

remain unilateral along the whole time span considered. These results support the idea

that economic uncertainty limits the effectiveness of policy interventions. The impact of

the unconventional monetary policy yield striking different effects on bank’s profits. The

latter is indeed influenced by the level of perceived EPU. That is, in times in which the

level of EPU does not play a decisive role (figure b), the implementation of QE has an

immediate positive but contained effect on banks’ profits, which last only two periods,

after that the level of banks’ profits start slowly to go back to its original level. By contrast,

in periods of higher EPU (figure d), the implementation of QE has an immediate and more

significant negative effect, which lats at least four periods. After that, the level of banks’

profits start slowly to go back to its original baseline.

Therefore, conversely to what other studies have found (e.g., Zezza and Dos Santos,

2004), i.e., that an increase in the policy interest rate will reduce bank’s profits, our results

suggest that the joint combination of Basel III and an increase in the policy interest rate

enhance banks’ profitability. The possible explanation for such divergence can be related

to our combined analysis of Basel III with monetary policy shocks over alternative fiscal

policy regimes, and different level of perceived EPU. Indeed, when ran in isolation, as we

did it in chapter 3 our findings support the work of Zezza and Dos Santos (2004). Thus,

the results presented here provide new evidence on the matter at hand.

From the other side, when we consider an economy regulated by a discretionary fiscal

policy (figure 4.1 a and c) we can see that the effect of an increase in reserve requirements

on the behaviour of banks’ profits is neither qualitative nor quantitative influenced by the

level of perceived EPU. Conversely, an increase in the policy interest rate is subject to the
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degree of perceived EPU but only in quantitative terms. As regard the implementation

of QE, it is interesting to note that conversely to what happen in an economy where

‘Maastricht criteria’ are enforced, in this case the effect of QE on the behaviour of banks’

profits is not influenced by the level of perceived EPU. That is, regardless of the level of

perceived EPU our results suggest that the implementation of QE has an immediate small

negative effect on banks’ profits, which last only two periods. After that period banks’

profits absorb the negative effect of QE and start to go back to its original level.

Worth to remember that in our artificial economy bank’s profits depend on two sources.

First, the increase in the amount of interest receipt coming from loans supplied (figure

4.2). Second, from the rise in bank’s liquidity pressure (figure 4.3). In the first case, the

behaviour of the amount of interest receipt coming from loans supplied depends on the

evolution of the notional bank liquidity ratio, which itself depends on the evolution of the

net stock of notional bills holds by banks. Thus, when the notional bank liquidity ratio

falls bellow of the floor value, or when it goes up above the ceiling value (both internally

determined by banks), banks will adapt their return rate on lending to such variations.

From figure 4.2 b) and d) we can see that in an economy regulated by ‘Maastricht criteria’

the impact of the combined effect of Basel III with monetary policy on the behaviour of

the notional bank liquidity depends on the level of perceived EPU. That is, in times of

higher perceived EPU (figure d) changes in policy interest rate have a small but positive

effect the behaviour of the notional bank liquidity vis-à-vis times in which the level of EPU

does not play a decisive role (figure b). Our results suggest that such slight but positive

increment stems from an increase in the interest receipt coming from loans supplied to the

real economy.
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Figure 4.2: Notional Bank Liquidity: Basel III - Monetary Policy (diff. with baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU

Whereas, the impact of an increase in both reserves requirements (banks’ short-term

deposits and banks’ long-term deposits) have had an immediate and prolonged negative

impact on the notional bank liquidity. Such negative outcome seems to be only slightly

dependent on the level of perceived EPU. Finally, the impact of the unconventional monet-

ary policy in combination with Basel III reform yield striking different effects. The latter

seems indeed highly influenced by the level of perceived EPU. That is, in times in which

the level of perceived EPU does not play a decisive role (figure b), the implementation

of QE has a delayed and very small short-time negative effect. After that the level the

notional notional bank liquidity goes back to its original level. By contrast, in periods of

higher EPU (figure d), the implementation of QE has an immediate and quite significant

positive effect. However, our results suggest that in the medium/long-term the effect of the

implementation of QE is substantially negative, to the extent that it reached a new steady

state, which is lower vis-à-vis it original baseline.
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From the other side, when we consider an economy regulated by a discretionary fiscal

policy (figure 4.2 a and c) we can see that the effects of conventional and unconventional

monetary policies on the behaviour of the notional bank liquidity are not influenced by

the level of perceived EPU. Indeed, their qualitative and quantitative behaviour remain

almost unaltered in both scenarios. That is, regardless the level of perceived EPU our

results suggest that an increase in the interest policy rate has a positive small impact on

the notional bank liquidity. Such positive impact is consistent along the whole time span

considered. While the impact of an increase in reserve requirements has a substantial and

consistent negative impact on our main variable. Whereas, the implementation of QE has

an immediate but almost unperceived small negative effect on banks’ profits, which last

only two periods. After that period banks’ profits absorb such small negative effect of the

combined effect of Basel III reform with QE.

The second source of banks’ profits, i.e., banks’ liquidity pressure, is defined as the

‘lending capacity’ of the commercial banking system. Formally, it is given by ‘the ratio of

bank loans to bank deposits’ (Eichner, 1985, p.99). That is, in periods of higher perceived

EPU the divergence between the targeted degree of liquidity pressure and the actual one

increases. Such increase contributes positively to an increase in the degree of credit

rationing. The latter may be interpreted as banks’ response to a higher level of perceived

illiquidity risk.

From figure 4.3 b) and d) we can see that in an economy regulated by ‘Maastricht

criteria’ the complex behaviour of banks’ liquidity pressure is strongly dependent on

the degree of perceived EPU. Our results suggest that in times of higher EPU (figure

d) the combined effect of Basel III reform with changes in policy interest rate has an

almost immediate and significant negative effect. Such negative effect last almost seven

periods, after that period banks’ liquidity pressure starts slowly to recover its original

level. Conversely, in times in which the level of perceived EPU does not play a decisive

role (figure b), the impact of an increase of the policy interest rate has a very delayed

and contained positive impact on banks’ liquidity ratio, and therefore on their ‘lending
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Figure 4.3: Bank Liquidity Pressure: Basel III - Monetary Policy (diff. with baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU
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capacity’. Whereas, when we consider the direct impact of an increase of banks’ reserve

ratio, the latter once more confirm the theory. That is, in times in which the level of

perceived EPU does not play a decisive role such monetary policy has not effect, while in

times of higher perceived EPU an increase of banks’ reserve requirements has a delayed

negative impact on bank’s liquidity pressure. Also the impact of the unconventional

monetary policy in combination with Basel III reform yield striking different effects. The

latter is indeed strongly influenced by the level of perceived EPU. Specifically, in times in

which the level of EPU does not play a decisive role (figure b), the implementation of QE

has an immediate and quite significant negative effect on banks’ liquidity pressure, such

negative effect last only two periods, after that the level of banks’ liquidity pressure start to

go back to its original level, and after four periods it starts to impact positively on banks’

liquidity pressure. By contrast, in periods of higher EPU (figure d), the implementation of

QE has an immediate and contained negative effect. Interestingly, in this context banks’

liquidity pressure recovers almost immediately its original level, and just after two periods

the combined effect of Basel III with QE has significant positive effects, which do not last

longer. All in all we can see that in the medium/long term the level of banks’ liquidity

pressure reached a new state state slightly higher vis-à-vis its original level.

From the other side, when we consider an economy regulated by a discretionary fiscal

policy (figure 4.3 a and c) we can see that the effect of an increase in reserve requirements

is just slightly influenced by the level of perceived EPU. Whereas an increase in the policy

interest rate and the implementation of QE are largely dependent on the degree of perceived

EPU, both in quantitative and qualitative terms. Our results are in line with Lavoie’s (2015)

investigation about the impact of the degree of liquidity pressure on credit rationing and

deposit interest rate. In these lines, our results suggest that the implementation of Basel

III reform with conventional and unconventional monetary policies unleashes a series of

mechanisms which yield qualitative and quantitative different results across alternative

fiscal policy regimes and levels of EPU.

At this stage, we have got enough instruments to answer our research enquiry: In an

economy characterised by different levels of EPU, have the implementation of conventional

167



and unconventional monetary policies enhanced the effectiveness of Basel III on ensuring

medium/long-term financial stability and promoting the creation of money? In general,

we can say that in an economy where banks are regulated by Basel III, the combined effect

of the latter with conventional and unconventional monetary policies does not furnish a

clear cut effect. Actually, as we saw along the discussion of our outcomes, their effects are

qualitatively and quantitative dependent on the level of perceived EPU and the fiscal regime

considered. However, for our purpose we will focus our interpretation of the combined

effect of Basel III with monetary policies on banks’ profits. It follows that conversely to

the results obtained in chapter 3, which suggest that a capital shock, as the one requested

by Basel III, leads to a transitional shortfall in bank capital (in the form of a gap between

actual and target capital ratio); the outcomes of this new set of experiments suggest that

in the medium/long-term the shortfall of capital could be more than compensated by

the positive effect that an increase of the policy interest rate has on the level of banks’

profits. The rationale underpinning is that a higher level banks’ profits will contribute to

increase their capital levels at least until they reach the regulatory minimum. In addition,

as we expected an increase in reserve requirements has an immediate and negative impact,

because banks accumulate more reserves in the central bank which basically represent

cash. Cash is, indeed, the asset with the highest degree of liquidity. Therefore, in light of

our results, theoretical grounded upon our working definition of both financial stability and

financial resilience, we can infer that in an economy regulated by ‘Maastricht criteria’, the

only monetary policy that foster the effectiveness of Basel III to ensure medium/long-term

financial stability is the implementation of an increase in the policy interest rate. Such

contribution stems from the immediate and consistent positive effect that the increase

in the policy interest rate has on bank’s profits. That is, the higher level of profits will

allow banks to withstand eventual crises while honouring its social function. As regard

the second part of our research question: the promotion of the creation of money. We

can conclude that the combined effect of Basel III and an increase in the policy interest

rate hampers the expansion of bank’s loans, reducing in that way the amount of loans

channelled into the real economy and by consequence the amount of money created.
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In what follows we devote our attention to the impact of our experiment on some

fundamental macroeconomic variables.

4.4.2 Expected Effect on Macro-economic fundamental variables

In this set of simulations our attention shifts from the banking industry perspective towards

a macroeconomic perspective. In this fashion, we explored the effectiveness of Basel III

in combination with alternatives monetary policies on key macroeconomic variables.

Our aim is to furnish an answer to our second research enquiry that reads as follows:

In an economy characterised by different degrees of EPU, have the implementation of

conventional and unconventional monetary policies foster the effectiveness of Basel III

to induce the restoring of a medium/long-term economic prosperity? For the seek of

consistency, our results will be interpreted on the light of our working financial resilience

and financial stability definitions presented in chapter 2. For this purpose, we begin our

simulations by exploring the effectiveness of the combined aforementioned effect in an

economy where EPU does not play a decisive role. These results are interpreted under

two polar fiscal regimes and reported in figures a) and c). We then shocked our artificial

economy with a higher level of EPU. The results of this alternative scenario are reported

in figures b) and d). In order to pursue our goal we focus our attention on the behaviour of

the following key macroeconomic variables: i) Investment; ii) Consumption; iii) Output;

iv) the rate of employment; and v) income distribution.

From figure 4.4 b) and d) we can see that in an economy regulated by ‘Maastricht

criteria’ the behaviour of the variable which captures the level of investments is highly

impacted by the level of perceived EPU. That is, in times of higher perceived EPU (figure

d) the combined effect of Basel III reform with changes in policy interest rate have an

immediate negative impact on the level of investments. Interestingly, our results suggest

that although the first impact of an increase in the policy interest rate is negative, the latter

only last few periods; after that the level of investments starts to recover and potentially it

may increase far above its original baseline. However, in times in which the level of the
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perceived EPU does not play a decisive role (figure b), the effect of an increase in policy

interest rate has a delayed negative effect.

Figure 4.4: Investment: Basel III - Monetary Policy (related to baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU

As regards the effect of a higher request of both reserves requirements (banks’ short-

term deposits and banks’ long-term deposits) on the level investments, we can see that the

latter is not independent on the level of perceived EPU. That is, in periods in which the

level of perceived EPU does not play a decisive role (figure b) such monetary policy has

no effect on the level of investments. But, in times of higher perceived EPU the level of

investment is negatively impacted by the higher request of reserve requirements. Also in

this case our results support the idea that economic uncertainty limits the effectiveness of

policy interventions. The impact of the unconventional monetary policy in combination

with Basel III yield striking different effects. The latter is highly influenced by the level

of perceived EPU. Our results suggest that in times in which the level of EPU does not

play a decisive role (figure b), the implementation of QE has an immediate significant
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negative impact on the level of investments. Interestingly, our results suggest that in the

medium/long term the level of investment does not recover its original steady state, actually

the latter remains far below its original baseline. Another interesting finding regards the

behaviour of investments in periods of higher EPU (figure d). Our results suggest that the

implementation of QE has an almost immediate positive although just slightly significant

effect on the level of investments. That is, such positive effect does not last longer, after

few periods the level of investments goes back to its original baseline.

Figure 4.5: Consumption: Basel III - Monetary Policy (related to baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU

Our results reported in figure 4.5 b) and d) suggest that in an economy regulated by

‘Maastricht criteria’ the behaviour of the variable which captures the level of consumption

is quantitatively and qualitatively influenced by the degree of perceived EPU. That is, in

times of higher EPU (figure d) changes in policy interest rate have an immediate negative

impact on the level of consumption. Interestingly, our results suggest that although the first

impact of an increase in the policy interest rate is negative, the latter only last few periods;
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after that the level of consumption starts to recover its original level and potentially it

may increase above its original baseline. By contrast, in times in which the level of the

perceived EPU does not play a decisive role (figure b), the effect of an increase in policy

interest rate is almost imperceptible. As regards the effect of a higher request of both

reserves requirements (banks’ short-term deposits and banks’ long-term deposits) on the

level consumption, we can see that the latter is conditioned by the level of perceived EPU.

That is, in periods in which the level of perceived EPU does not play a decisive role (figure

b) such monetary policy has no effect on the level of consumption. Whilst, in times of

higher perceived EPU the level of consumption is negatively impacted, which confirms the

idea that economic uncertainty limits the effectiveness of policy interventions. Similarly,

the effect of the unconventional monetary policy is influenced by the level of perceived

EPU. Our results suggest that in times in which the level of EPU does not play a decisive

role (figure b), the implementation of QE has an immediate significant negative impact

on the level of consumption. However such negative effect is only temporary, indeed the

level of consumption recovers its original level almost immediately. While, in periods of

higher EPU (figure d), the implementation of QE has a delayed positive effect on the level

of consumption, which last just few periods.

From the other side, when we consider an economy regulated by a discretionary fiscal

policy (figure 4.5 a and c) we can see that the implementation of both conventional and

unconventional monetary policies are highly influenced by the level of perceived EPU.

Specifically, in times of low perceived EPU the behaviour of the level of consumption does

not follow an clear path. Whereas in times of higher perceived EPU both conventional

monetary policies have an immediate negative effect. While the unconventional monetary

policy seems to contribute positively to the level of consumption.

In our artificial closed economy investment and consumption are two of the main

components of the total output. Therefore, as it was expected (given the above results)

the level of output reported in figure 4.6 shows that the behaviour of total output is highly

influenced by the level of perceived EPU. That is, in times of low perceived EPU (figure
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Figure 4.6: Output: Basel III - Monetary Policy (Related to baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU
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b), the level of output is slightly influenced by both conventional monetary policies, while

it is, at least initially, positively influenced by the implementation of the unconventional

monetary policy (QE). However, such positive impact does not last longer. Such that, our

results suggest that in the medium/long term the effect of Basel III with QE is negative.

From the other side, figure 4.6 d) portrays the imagine of an economy in which the

combined effect of Basel III and conventional monetary policies is unable to promote a

rapid recover of the economy. More specifically, we found that the impact of an increase

in the monetary interest rate and reserve requirements have immediate negative effects.

When we instead account for the implementation of QE, we can see that the latter seems

to have an delayed but positive effect on total output. However such positive impact is

only marginal and last for a very short time. So that, QE’s positive effect is not relevant

enough to actually promote a sustainable economic growth. Our results are in line with

Zezza (2012) and Palley (2012).

Interestingly, we found that when we consider an economy regulated by a discretionary

fiscal policy (figure 4.5 a and c) and a higher level of perceived EPU, our results are qual-

itatively similar to the ones found under the ‘Masstricht criteria’ and higher EPU. Such

that in turbulent times, what does it matter is the type of monetary policy implemented.

Accordingly, the implementation of Basel III in combination with conventional and uncon-

ventional monetary policies unleashes a series of mechanisms which yield qualitative and

quantitative different results across alternative levels of economy and policy uncertainty,

but remains qualitative consistent under alternative fiscal policy regimes. This result allow

us say that a potential effect of higher uncertainty is to cancel out the effect of the type of

fiscal policy implemented.

Moreover, as in the work of Salgado et al. (2019) we show that a higher level of

perceived EPU has a negative impact on investment growth and consumption, which

generate a consequently drop in output and employment rate (see figure 4.7 d). The

underpinning key idea is that firms must hire workers and take on financial obligations to

pay for them before firms receive the revenues from their sales. That is, in turbulent times
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Figure 4.7: Employment rate: Basel III - Monetary Policy (diff. with baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU
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such anticipated behaviour is a too risky endeavour. In this context, any idiosyncratic

shock that occurs between the hiring of workers and the receipt of revenues which are,

ultimately, generated by workers makes the hiring process far more risky. Therefore, since

financial markets are incomplete, and firms have only debt contracts to insure against such

idiosyncratic shocks, it follows that most firms found that such risk is too higher to bear.

Such amplified behaviour has real consequences in terms of cutting cost in employment

(figure 4.7). Moreover, as we expected, the consequent decrease in the ratio betweenwages

and output will determine an increase in disparity on income distribution (see figure 4.8).

Figure 4.8: Income distribution: Basel III - Monetary Policy (diff. with baseline)

(a) Discretionary Fiscal Stance (b) Balanced Budget Stance

(c) Discretionary Fiscal Stance and Higher EPU (d) Balanced Budget and Higher EPU

In light of our results theoretical grounded upon our working definition of both financial

stability and financial resilience, we report that the effect of Basel III reform associated

with conventional and unconventional monetary policies implementations are subject not

only to the level of perceived EPU, but also to the type of fiscal policy implemented.

In detail, our results suggest that under a discretionary government spending regime and
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periods of higher economic and policy uncertainty, the joint intervention of Basel III and

a higher policy interest rate foster the instability of the economy. Such effect is reported

in all the variables considered in our experiments. The same reasoning holds, but less

intense when we considered the other two monetary policies. In contrast, under a balanced

budget stance, we note that the outcomes are highly dependent on the level of perceived

EPU. More specifically, in times of higher uncertainty the impact of both conventional

monetary policies are consistently negative. While the impact of the unconventional

monetary policy, i.e., QE varies in function of the type of variable object of study. All in

all, the results relay the fact that under a higher level of economic uncertainty conventional

monetary policy interventions have a limited (or even worse, mostly negative) effects.

Given the above, we adhere to the concept that a higher degree of EPU holds economics

activities down and, potentially, it holds also the effectiveness of Basel III in combination

with monetary policies. In this way it would hinder the promotion of a medium/long-term

economic development, which in our understanding it represents banks’ social function. In

this sense, our results are line with Aastveit et al. (2017), who shows that the effectiveness

of monetary policy is largely conditional on the level of economic uncertainty.

4.5 Concluding Remarks

This chapter has been introduced by presenting a very brief sequence of events unfolded

in the aftermath of the global financial crisis. This brief presentation is considered

functional to our analysis because it sets the ground for a better understanding of the

rational underpinning our experiments in terms of both fiscal and monetary policies.

Specifically, for the request of a strict adherence to fiscal austerity policies and the shift

of the Central Bank intervention from targeting inflationary purpose towards targeting

quantitative variables.

Next to, in reviewing the literature on the impact of Basel III, Monetary and fiscal

policy, we found that no study has faced yet the effects of the interaction between the

current banking regulation with monetary policy under alternative fiscal regimes and their
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real impact on an economy characterised by a higher degree of uncertainty. In this vein,

we extended our baseline SFC model presented in 3 by adding an additional level of

complexity, which account for an economy where the degree of perceived economic and

policy uncertainty plays a relevant role. Our hypothesis is that an elevated degree of

uncertainty motivates agents to postpone decisions, awaiting more precise information

or more pressing needs, and this cautiousness makes them less responsive to changes in

the economic environment, including monetary policies, such as interest rate, reserves

requirements or QE.

This chapter aimed to achieve three explicit objectives. First, to explore the com-

bined effect of Basel III in combination with conventional and unconventional monetary

policy interventions and its impact on the performance of both financial and the wider

economy. Specifically, we explore the effectiveness of the latter combined effect on en-

suring financial stability and promoting the creation of money. Second, we aimed to

earn a better understanding of the effectiveness of the implementation of Basel III in

combination with alternative monetary policies on fostering medium/long-term economic

development. Third, the contribution of this chapter is to extent the scarce literature in

Stock Flow Consistent macroeconomic models in this fields.

Our results, theoretical grounded upon our working definition of both financial stability

and financial resilience, suggest that conventional and unconventional monetary policies

have quite different effects on bank stability. In particular, we find out that regardless of the

level of perceived EPU, the joint combination of Basel III with an increase in policy interest

rate has a consistently large positive impact on bank profits. Such effect is qualitative

consistent across both types of fiscal regime enacted and only slightly quantitative greater

under ‘Masstricht criteria’. However, when we considered the combined effect of Basel III

with an increase in reserve requirements, we observed that the latter induces a consistent

negative effect on banks profits. Our results suggest that this negative effect does not

depend on the type of fiscal regime enacted and it is not influenced by the level of

perceived EPU. From the other side the effect of the joint combination of Basel III with

QE is far more complex. The latter seems to be conditioned by both the type of fiscal
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regime enacted and by the level of perceived EPU. That is, under a discretionary fiscal

stance it induces an immediate negative effect on banks profits. However, such negative

effect is less intense than the one identified when we considered reserve requirements.

Indeed, the former last only two periods. After that, bank profits level goes back to its

initial baseline. Whereas, under ‘Masstricht criteria’ the effect of the joint combination

of Basel III with QE is conditioned on the level of perceived EPU. That is, when the

degree of perceived EPU is low, the implementation of QE has an immediate positive

effect which last two periods, after that the level of bank profits goes back to its original

state. When instead, the degree of perceived EPU is higher, the implementation of QE has

an immediate and prolonged negative effect which last almost four periods. After that, the

level of bank profits recovers its original level.

All in all, in an economy regulated by ‘Maastricht criteria’ the impact of a shock that

accounts for an increase of the policy interest rate seems to be the only implementation

that has, in the medium/long-term, an immediate and consistent positive effect on bank’s

profits. However, despite the belief that a rise in banks’ profits would allow banks to

withstand eventual crises while honouring its social function, our results suggest the

contrary. Specifically, we found that an increase of the policy interest rate in combination

with Basel III would increase the level of credit rationing and thus hamper the expansion

of loans channelled into the real economy. Hence, as a consequence it would compromise

the amount of money created. In our artificial economy such behaviour can be explained

by the fact that banks’ profits depend on two sources. First, the increase in the amount

of interest receipt coming from loans supplied. Second, from the rise in banks’ liquidity

pressure, defined as the ‘lending capacity’. Therefore, given the reduction of the second

component, we can conclude that, ‘ceteris paribus’, the rise in banks’ profits stem mainly

from the increase of the interest receipt coming from loans supplied. Which itself will

exacerbate disparities in the provision of loans. Next to, at the macro level, we report that

in our depicted economy the effect of Basel III intervention associated with the effect of

each monetary policy intervention are subject to the type of fiscal policy implemented and

to the level of EPU. Such effects seem to be, in general qualitatively consistent across all
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the variables under investigation. More explicitly, higher degree of EPU holds economics

activities down and potentially also the effectiveness of Basel III and monetary policy,

hindering, consequently, the restoring of a sustainable economic growth. While, in an

economywhere EPU does not play a decisive role, our results are qualitative consistent but

quantitative dependent of the type of fiscal regime implemented. Additionally, our analysis

suggests that in both fiscal regimes the joined implementation of Basel III and both reserve

requirements and QE a have not been able to induce the restoring of a medium/long-term

economic prosperity. Our results suggest that such task might instead be reached by an

increase in the policy interest rate, but only after a period of deep economic recession.

The above results are line with Aastveit et al. (2017), who shows that the effectiveness of

monetary policy is largely conditional on the level of economic uncertainty.
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Chapter 5

Private Credit and Macroeconomic

Performance: Evidence of Keynesian

Uncertainty Thresholds

5.1 Introduction

Since the seminal work of Gurley and Shaw (1955); Goldsmith (1969) and McKinnon

(1973) the relationship between financial development and economic growth has received

considerable attention from both academics and policymakers. Levine (2005) posits that

financial systems help to facilitate economic growth through the provision of five core

functions, namely; 1) easing the exchange of goods and services through the provision of

financial payments, 2) pooling and mobilizing savings from investors, 3) collecting ex-

ante information about future investments and allocating capital, 4)monitoring investments

and carrying out corporate governance and 5) facilitating trading, diversification and the

management of risk. In support of such claims, a plethora of early empirical studies

evidenced that countries with higher levels of financial development grow faster than

countries with less developed financial systems (e.g., King and Levine 1993; Demirgüç-

Kunt and Maksimovic 1996; Rajan and Zingales 1998; Rousseau and Wachtel 1998;
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Arestis et al. 2001; Beck and Levine 2004).

However, in the aftermath of the global financial crisis many domestic economies

witnessed sizeable reductions in macroeconomic output and increased levels of economic

and policy uncertainty (Baker et al., 2016). In response to such events, more recent

studies have challenged the dated proposition of ‘more finance, more economic growth’.

In particular, one prominent strand of the finance-growth literature has shown that the

relationship between finance and growth is non-linear, resulting in an optimal level of

financial development (e.g., Reinhart and Rogoff, 2010; Law and Singh, 2014; Arcand

et al., 2015; Cave et al., 2019; Cecchetti and Kharroubi., 2012, 2019). Parallel to this,

a cadre of studies have questioned whether the growth-promoting properties of credit

provision depends on its channel of delivery, specifically, whether or not the provision

of private credit to firms and households facilitate growth equally or if one is superior to

the other (e.g., Büyükkarabacak and Valev, 2010; Beck et al., 2012; Mian et al., 2017).

However, despite the extant literature, little is known about the effect of private credit

on growth macroeconomic performance over varying levels of Keynesian uncertainty.

Moreover, does the level of Keynesian uncertainty impact the relationship between firm

and household credit and economic growth. In this chapter, we aim to address this gap in

the literature.

In this chapter we explore, empirically, the relationship between private credit growth

and macroeconomic performance over varying levels of Keynesian uncertainty. More

specifically, using a sample of 16 countries over the period of 1998-2018, we adopt Baker

et al.’s (2016) novel text-based economic and policy uncertainty (hereafter, EPU) index

to proxy Keynesian uncertainty and investigate how private credit growth impacts GDP

growth over tranquil and turbulent periods of uncertainty à la Dymski (1993). In order

to account for the potential differential effects of private credit growth induced by our

Keynesian uncertainty proxy, we employ the fixed-effect threshold of Hansen (1999). In

doing so, the analysis put forward in this chapters builds upon and complements the existing

literature by illustrating the trilateral relation between Keynesian uncertainty, finance and

growth. Accordingly, to the best of our knowledge no study has yet investigated whether
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changes in the level of perceived Keynesian uncertainty influence the dynamics in the

relationship between private credit and economic growth. This empirical investigation if

also functional in reinforcing our theoretical findings reported in chapter 2 and chapter 4.

Specifically, this empirical results confirm the relevance of the structure of our dynamic

Stock Flow Consistent model and its experiments within the ‘real world’. In detail, they

show that the interaction betweenKeynesian uncertainty and financial factor can determine

important ruptures in economic behaviour.

Our results present the first evidence of uncertainty induced threshold effects of private

credit expansion on macroeconomic growth. More formally, by using Hansen’s (1999)

fixed-effect threshold model our results identity the statistical significance of a single

threshold/turning point in the relationship between private credit on economic growth

induced by low and high levels of EPU. Our results show that in periods of low uncertainty

(tranquil times of Keynesian uncertainty) a one percentage point increase in private credit

growth statistically and positively increases GDP growth by 0.128 percent. In contrast,

in turbulent periods of Keynesian uncertainty, a one percentage point increase in private

credit growth statistically and negatively impacts GDP growth by -0.071 percent.

To further consolidate our understanding of the trilateral relation between Keynesian

uncertainty, finance and growth we extend our empirical analysis by decomposing private

credit into its respective components, namely, firm and household credit growth. We find

that the relationship between firm credit and GDP growth is highly significant during

turbulent periods. In contrast, the relationship between household credit and GDP growth

is highly significant in more tranquil periods. Accordingly, our results suggest that in

tranquil times of Keynesian Uncertainty, the threshold induced effects of total private

credit on GDP growth are largely driven by the positive effects of household credit growth

while during more turbulent periods of Keynesian uncertainty, the threshold induced

effects of total private credit on GDP growth is mostly driven by the negative effects of

firm credit expansion.

To buttress our empirical results we conduct a number of robustness tests. First,

in order to take into account the cyclical nature of macroeconomic flows and potential
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fluctuations in our variables we construct time-series moving averages of our variables

and re-estimate our findings. Second, we examine our results to an alternative choice of

dependent variable, namely, the growth rate in GDP per capita. In doing so, we examine

if the EPU induced threshold effects of private credit are maintained for per capita income

growth. In both cases, we illustrate our main findings to empirically robust.

The contributions made in this chapter is the presentation of the first empirical analysis

on the potential effect of EPU on growth economy using disaggregated credit data in a

consistent sample of countries. In doing so, the stylized fact that uncertainty is typically

high during periods of recession (Jurado et al., 2015) - when private credit decreases

rapidly - leads us to adopt a threshold framework. In particular, we adapt the threshold

effect of financial development on economic growth for our purposes.

For our purpose, the rest of this chapter is organised as follows. Section 5.2 presents a

brief background of the literature related to our analysis. Section 5.3 present the empirical

methodology. Section 5.4 describes the data, sample selection and presents the descriptive

statistics. Section 5.5 displays our econometric results. Finally, section 5.6 concludes.

5.2 Related Literature

5.2.1 Finance-Growth Nexus

The pioneering work of Gurley and Shaw (1955); Goldsmith (1969) andMcKinnon (1973)

in the field of financial development and economic growth, have open the floor to the

development of a series of studies (theoretical and empirical) focus on examining how the

development of the financial system overcomes information and transactions costs to raise

physical capital accumulation, productivity growth, and economic growth. In this fashion,

the earlier literature (e.g., King and Levine, 1993; Demirgüç-Kunt andMaksimovic, 1996;

Rajan and Zingales, 1998; Levine and Zervos, 1998; Levine (1999, 2002, 2005); Beck

and Levine (2002, 2004); Demirgüç-Kunt and Levine, 2004; Beck, 2008), affirm that most

economies progress hand-in-hand with the banking system. Hence, a well-developed

financial system and the expanding financial services that accompany it are positively
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and strongly associated with a more developed real side of the economy. Accordingly,

financial development robustly explains differences in economic growth across countries.

However, the drastic fall in the real sector activities1 during the global financial crisis has

led the above literature to evolve even further. This new series of studies have shifted their

focus of analysis from a micro towards a macro perspective (e.g., Schularick and Taylor,

2012; Jordà et al.., 2013, 2015, 2016), without challenge the well established robustness

of the cross-sectional relationship between the size of a country’s financial sector and its

rate of economic growth (e.g., De Gregorio and Guidotti, 1995; Huang and Lin, 2009).

Their focus was directed to investigate about the existence of an optimal size of financial

systems for sustainable economic growth (e.g., Deidda and Fattouh, 2002; Rioja andValev,

2004). In this terms, these investigations challenged the widespread proposition of ‘more

finance, more economic growth’ and promoted a change in perspective. More specifically,

these studies showed that the relationship between financial development and economic

growth is non-linear but it follows an inverted U-shape, where there is a turning point in

the effect of financial development. That is, while it is true that financial development is

growth-enhancing, such contribution has positive effects only up to a certain threshold.

After such limit, more financial development hinders economic growth (e.g., Bank for

International Settlement (BIS); International Monetary Fund (IMF); Shen and Lee, 2006;

Reinhart and Rogoff, 2010; Cecchetti et al., 2011; Cecchetti and Kharroubi., 2012, 2019;

Law and Singh, 2014; Arcand et al., 2015)

Cecchetti and Kharroubi (2012, 2019) have shown that the maximum level of economic

growth is achieved when private credit (extended by banks) grows to the point where it

exceeds GDP: ‘[A]t low levels of credit, more credit is good for growth. But there comes a

point [90%] where the additional lending and a bigger financial system become a drag on

growth’. Thus, after a certain limit more credit, harms economic growth, rather than foster

it. Another striking finding in their investigation is that the financial sector’s growth rate
1 The International Labour Office (2010) reported a 19.1% increase in global unemployment in 2009 with respect to 2007. In the

same period, the Euro Area (hereafter, EA) unemployment raised by only 2 percentage points (Pissarides, 2013). During the outbreak
of the sovereign debt crisis which forced peripheral EA countries (especially Greece, Ireland, Spain, and Portugal) to request financial
assistance packages from the troika, the level of unemployment raise persistently (Dias, 2017; Lane, 2012; Lucarelli, 2011). In March
2013, the EA unemployment rate reached 12.1%, its highest level since EA inception. Krištić et al. (2019) found evidence of a certain
degree of unemployment hysteresis in the EA countries. Consequently many USA and EU households experienced significant losses
in income and wealth.
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is inversely proportional to the growth rate of the economy as a whole, so financial booms

jeopardise economic growth. Likewise, Arcand et al. (2015) show that the marginal effect

of financial depth on output growth becomes negative when credit to the private sector

reaches 80-100% of the GDP. Although Law and Singh (2014) used only banking sector

development indicators, their results also reiterate that more finance does not necessarily

translate into economic growth. They find that, after a certain threshold (88%, 91% and

99%) of GDP, more private credit sector, liquid liabilities and private credit, respectively,

tends to harm economic growth.

However, despite the higher level of complexity in finance and economic growth

relationship, few studies examine whether the manifestation of particular political and

economic conditions impact the growth-promoting feature of private credit and whether

such impact varies in relation to each of its components, i.e., firmand household credit (e.g.,

Jappelli and Pagano, 1994; Büyükkarabacak andValev, 2010; Beck et al., 2012;Mian et al.,

2017). The overall consensus of this new field of investigation acknowledged the different

effects that each component of private credit growth has onGDPgrowth. Specifically, Beck

et al. (2012) shown that firms credit is positively associated with economic growth whereas

household credit is not. From the same token, Jappelli and Pagano (1994) and Mian

et al. (2017) find that an increase in households credit and households debt to GDP ratio

reduces economic growth and predicts a decline in GDP growth and higher unemployment.

Similarly, Büyükkarabacak andValev (2010) show that rapid households credit expansions

have been a statistically and economically significant predictor of banking crises, while

firms credit expansions are also associated with banking crises but their effect is weaker

and less robust. From the other side of the spectrumLudvigson (1999); Brigden andMizen

(1999); Garcia-Escribano and Han (2015); Cecchetti and Kharroubi (2019), convey that

in both advanced and emerging markets, corporate credit shocks influence negatively

GDP growth mainly through corporate investment and productivity growth, but not on

consumption; whereas household credit shocks have a significantly positive effect on

private consumption growth but not on investment.

Accordingly, given the different positions held within the current credit channel and
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growth research, we built and complement the existing literature by illustrating the tri-

lateral relationship between Keynesian uncertainty, finance and growth. To the best of

our knowledge no study has yet investigated whether changes in the level of perceived

Keynesian uncertainty influence the dynamics in the relationship between private credit

and economic development. Furthermore, no one has yet considered how such changes (if

there are) spread between firm and households credit. That is, the impact of Keynesian un-

certainty2 which we proxy via the Economic and Policy Uncertainty (EPU) index spreads

over the availability of credit to firms and households. The contribution of this chapter is

to fill up such gap by presenting the first empirical analysis on the potential effect of EPU

on economic growth using disaggregated credit data in a consistent sample of countries.

In doing so, the stylized fact that uncertainty is typically high during periods of recession

(Jurado et al., 2015) - when private credit decreases rapidly - leads us to adopt a threshold

framework. In this fashion, we adapt the threshold effect of financial development on

economic growth for our purposes.

5.2.2 Hypotheses Development: The Role of Economic Policy Uncertainty

The recent global economic and financial crisis has heightened interest on the potential

effect of EPU among scholars, policy makers and practitioners. Both theoretical and

empirical evidence show that EPU can affect macroeconomic stability through different

channels. For instance, housing market (e.g., Burnside et al., 2016; André et al., 2017;

Balcilar et al., 2017; Mumtaz and Theodoridis., 2017, 2018; Aye et al., 2019); production

decisions of firms and unemployment (e.g., Caggiano et al., 2014; Leduc and Liu, 2016;

Basu and Bundick, 2017); and financial markets (e.g., Gilchrist et al., 2014; Jurado et al.,

2015; Antonakakis et al., 2016; Arellano et al., 2019). In this fashion, Hirata et al.

(2012) and Burnside et al. (2016) maintain that a higher level of perceived EPU could

deter investment decisions in the real estate market and reduce demand for capital, which

might, in turn, affect housing returns. Antonakakis et al. (2015) show that in the U.S.
2 Keynesian uncertainty world is one in which greater volatility and shocks of more extreme proportions are possible, agents may

change their attitude toward risk or their methods of assessing the future (as opposed to maintaining one time-invariant pose). That is,
any conventional understanding of future outcomes must be understood as inherently unstable.
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the correlation between EPU and real housing market returns is consistently negative, but

with magnitude that varies greatly over time reaching its peak during the last financial

crisis. Antonakakis et al. (2016) find evidence of time-varying volatility spillovers from

EPU to real housing returns, the stock market, and the macro economy. André et al.

(2017) maintain that high level of perceived EPU tends to increase housing price volatility

and alter the risk return properties of property investment. Aye et al. (2019) show that

in periods of higher EPU the probability of exiting housing market busts increases in a

statistically significant fashion. Whereas, in periods of lower perceived uncertainty, the

latter has no influence in the likelihood of leaving booms.

An equally large number of papers have been concerned with the role of EPU on the

effects of uncertainty on the production decisions of the economy and unemployment. At

the firm level several studies have shown that uncertainty shocks induce to lower firms’

investment after uncertainty spikes. In this field, Fernández-Villaverde et al. (2015),

have shown that a higher level of uncertainty induces an upwards pricing bias and an

increase in firms’ expected mark-up. Which in turn, increases the distortions in the

economy, lowering output, hours worked, investments, and consumption. From the same

token Salgado et al. (2019) have recently shown that a negative shock to the skewness

of firms’ productivity growth generates a persistent drop in output, investment, hiring,

and consumption. Caggiano et al. (2014) maintain that recessionary episodes are very

likely to be informative phases for the identification of the effects of uncertainty shocks

on unemployment. Koop and Potter (1999); Dijk et al. (2002); Morley and Piger (2012);

Morley et al. (2013), found that in the USA unemployment rate is characterized by

asymmetric dynamics across different phases of the business cycle. Jurado et al. (2015)

find that in periods of recession both the level of perceived uncertainty and unemployment

rate tends to increase rapidly.

In summary, in an economy where the level of perceived EPU are lower lenders are

more willing to extend credit, enhancing in this way the promotion of investments which

in turn may lead towards a more growth-promoting performance. On the other hand, in

more turbulent times of Keynesian uncertainty, the information that lenders have about
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borrowers, their credit history, or other lenders to the firm, are less predictable of a potential

default. Such unpredictability and the opacity of the available information increase banks’

inability to assess the credit worthiness of their borrowers and therefore banks’ exposure

to the lemons problem of financing nonviable projects.

• H1: growth-promoting Hypothesis: In periods of low uncertainty private credit

expansion has positive effects on the economic activity.

Uncertainty has also direct impact on the financial system. See Jurado et al. (2015) for

a measurement of how uncertainty regarding financial markets fluctuates in the data and

for its possible interpretations. Arellano et al. (2019) show that an increase in volatility

induces firms to reduce their inputs in order to contain their risk. Such increase in

volatility will increase in the cross-sectional dispersion of firm growth rates, a worsening of

financial conditions, and decreases in aggregate labour and output with small movements

in measured total-factor productivity (TFP). The underpinning logic idea is that hiring

inputs is risky because financial frictions limit firms’ ability to insure against shocks.

Bansal and Yaron (2004); confirm that the financial markets dislike economic uncertainty

and better long-run growth prospects raise equity prices. Their findings justify the equity

premium, the risk-free rate, and the volatility of the market return, risk-free rate, and the

price–dividend ratio. Such that, dividend yields predict returns. Bloom (2009); Drechsler

and Yaron (2011); Gilchrist et al. (2014); Jurado et al. (2015); Antonakakis et al. (2016);

From the above, one can clearly see that economic uncertainty plays a key role in

economics, finance, and in decision-making process. The effect of EPU in the financial

markets, in particular derivative markets, provide the instruments to understand how

different perceptions of EPU and cash-flow risk manifest themselves in asset prices. (e.g.,

Fernández-Villaverde and Guerrón-Quintana, 2020 present a review of the literature on

uncertainty shocks and business cycle research). However, when we turn our attention at

country level the above the evidence follow different patterns.

Accordingly, to our understanding only by accounting for alternative levels of uncer-

tainty one can obtain a more comprehensive and realistic representations of the dynamics

between both sides of the economy. As maintained by (Dymski, 1993, p. 44) the inclusion

189



of both asymmetric information andKeynesian uncertainty, among othermicrofoundations

(see chapter 2), allows us to characterise a framework (conversely to the New Keynesian

approach) as a realistic analysis governed by Keynesian uncertainty. Moreover, by ac-

counting for uncertainty, we can contrast probabilistic risk and drive agents’ propensity to

embark themselves into financial transactions.

• H2: Threshold Credit Effect Hypothesis: In periods of high uncertainty private

credit’s components have different effects on economic growth.

In what follows we test empirically our hypothesis.

5.3 Empirical Methodology

To evaluate the effects of bank credit expansion on GDP growth over periods of varying

levels of perceived EPU we adopt the fixed-effect panel threshold model à la Hansen

(1999). In the endeavour of delineate the auspicious qualities of our proposed empirical

approach we begin with the standard specification employed by the literature. Specifically,

similar to Cecchetti andKharroubi (2012) andMian et al. (2017), we propose the following

specification:

H8,C = `8 + VΔ2A438C8,C−1 + i′F8,C−1 + Y8,C (5.1)

where H8,C denotes real GDP growth for country 8 at time C. `8 reflects the country-

specific time-invariant effect. Δ2A438C8,C−1 is the first difference (growth rate) in total

private credit, which in later sections we decompose into two components, namely i)

firm credit; and ii) household credit. Following Islam (1995); Sala-I-Martin (1997) and

Rousseau and Wachtel (2011) the vector F8,C−1 accounts for a series of macroeconomic

controls, namely: the natural logarithm of GDP per capita; Government expenditure; gross

domestic saving; trade openness; foreign direct investment (FDI); gross capital formation;

and population growth. Additionally, as widely applied in the literature, in order to -

partially - mitigate endogeneity concerns, we lag one period private credit growth and all

our control variables. Finally, Y8,C is the idiosyncratic error term with a zero mean and

constant variance.
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Two are the main limitations of our first specification, namely: i) the pooling of the

parameter V across cross-sectional units (countries); and ii) the underline assumption of

a linear relationship between credit growth and macroeconomic performance. Indeed, as

discussed in section 5.2.1, a plethora of recent studies have shown that the relationship

between financial development and economic growth is non-linear, but it follows an

inverted U-shape, where there is a turning point in the effect of financial development

(e.g., Shen and Lee, 2006; Reinhart and Rogoff, 2010; Cecchetti et al., 2011; Rousseau

and Wachtel, 2011; Cecchetti and Kharroubi., 2012, 2019; Law and Singh, 2014; Arcand

et al., 2015).

Several other studies have used sample separation to illustrate the differential effects of

private credit on macroeconomic growth (e.g., income groups: De Gregorio and Guidotti,

1995; Rioja and Valev, 2004; Huang and Lin, 2009; Cave et al. 2019; legal origins:

La Porta et al., 1997, 1998; Beck et al., 2002; Demirgüç-Kunt and Levine, 2004). The

main criticism of such sub-sample separation is that it depends on some a priori assumption

about the category of separation which is, in some occasions are arbitrary, and in most

occasions time-invariant.

Accordingly, in order to overcome the aforementioned limitation, we propose the fixed-

effect panel threshold model à la Hansen (1999). In this fashion, we adapt equation (5.1)

in order to identity (endogenously) turning points in the effect of credit expansion over

varying levels of perceived economic and policy uncertainty (EPU). That is:

H8,C = `8 + V1Δ2A438C8,C−1� (Ω8,C ≤ W) + V2Δ2A438C8,C−1� (Ω8,C > W) +i′F8,C−1 +Y8,C(5.2)

where Ω8,C denotes the level of economic and policy uncertainty which we proxy by

Baker et al. (2016) text-based EPU index. Ω8,C is considered the threshold variable used

to split the sample into regimes or groups. W is the unknown threshold parameter. I(·) is

the indicator variable that takes the value of 1 when EPU is below a given threshold (W),

and zero otherwise.

In this manner, Hansen’s threshold model allows the effect of credit growth to differ

depending on whether the perceived degree of EPU is below or above some unknown level
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of W3. Accordingly, the impact of credit growth onGDP growth will be V̂1 (V̂2) for country-

year observations in a low (high) level of the EPU index regime. The optimal threshold

value has been determined by following the three step procedure outlined by Hansen

(1999). In detail, we begin by running a series of ordinary least squares minimisations,

whereby we use a grid search procedure to estimate equation (5.2) for each value of Ω8,C

and store the residual sum of squares for each potential threshold value. Second, we select

the optimal threshold value, W, as the one that minimises the sum of square residuals;

Ŵ=0A6<8= (1(W). Finally, we test the significance of the threshold effect by imposing

a linear constraint on the parameter values V1 and V2. Specifically, we test the null

hypothesis of �> : V1 = V2 with the corresponding alternative hypothesis of �0 : V1 ≠ V2.

As pointed out by Hansen (1999), since the threshold value of W is not identified under

the null linearity, the distribution of a standard F-statistic is not chi-squared distributed.

Accordingly, to test the statistical significance of the threshold, we follow the bootstrap

procedure proposed by Hansen (2000)4.

The reliability of our results lies on the fact that the procedure proposed by Hansen

(1999) removes the need for some a priori assumption regarding of whether the effect of

credit growth depends on the degree of perceived EPU. Indeed, the effect of credit growth

on GDP growth varies across a certain threshold (W), which is endogenously determined.

5.4 Data, Sample Selection and Descriptive Statistics

5.4.1 Data and Sample Selection

In order to evaluate the potential uncertainty induced by the threshold effect of private credit

on macroeconomic growth we compile our data from several sources. First, we obtain

EPU index data from Baker et al. (2016) economic policy uncertainty website5. The latter

hosts 21 country specific EPU measures over the period of 1997-2018. Specifically, it

hosts data for the following countries: Australia, Brazil, Canada, Chile, China, Colombia,
3 For the sake of simplicity we only vary credit growth across thresholds. Control variable parameters are therefore assumed to

be regime independent.
4 We also consider the possibility of more than one threshold exist. We find in later sections that only one threshold exists for all

credit variables.
5 https://www.policyuncertainty.com/
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France, Germany, Greece, India, Ireland, Italy, Japan, South Korea, Mexico, Netherlands,

Russia, Spain, Sweden, United Kingdom and the United States. The EPU index scores

are constructed monthly via Baker et al. (2016) text-based methodology whereby key

words relating to the words economics, policy and uncertainty are scraped from major

domestic newspapers and scored accordingly6. To annualise the monthly index scores

we simply take the yearly average for each country. Following this, we obtain total

and decomposed private credit data (household credit and firm credit) from the Bank of

International Settlements (BIS). Due to the balanced panel requirements of Hansen (1999)

fixed-effect threshold model, we exclude Chile, China, India, Ireland and Russia from

our sample due to missing observations of decomposed credit. Finally, we supplement

our data with World Development Indicator (WDI) data, including GDP growth as our

proxy of macroeconomic performance and GDP per capita, government spending, gross

domestic saving, trade openness, foreign direct investment, gross capital formulation and

population growth as our series of control measures. As we are interested in the growth

rates of private credit and its respective decomposition, our final sample coverage is from

1998-2018 and consists of 16 countries resulting in a balanced panel of 336 country-year

observations7.

5.4.2 Descriptive Statistics

In Table 5.1 we report the core summary statistics (Panel A) and the correlation matrix

(Panel B) for all variables used throughout this chapter. Starting with Panel A, at the

general level, the average country-year GDP growth rate in our sample is approximately

2.1% which is not surprising given the predominately developed nature of our 16 country

sample. The highest observed country-year observation of GDP growth was South Korea

in 1999. Greece in 2011, as a result of their sovereign debt crisis, reports the largest period

of macroeconomic decline with a negative growth of approximately −9.1%. We note that

the growth rate of total private credit is, on average, similar to that of GDP growth. By

inspecting the decomposition of such private credit, it is clear that this is predominately
6 For further details regarding the construct of such measures see Baker et al. (2016).
7 For further information on our sample, see Appendix Table 5.7 for the complete list of variable names, definitions and sources.
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due to the growth of household credit. Interestingly, the standard deviation of household

credit is notability smaller than that of firm credit growth, it follows that most countries

in our sample had similar levels of household credit growth over the period of 1998-2018

while firm credit growth was far more varied. In Panel B, we find private credit growth

is negatively correlated with GDP growth, however, firm and household credit expansion

document opposing correlations. In most cases correlations rates between variables are of

acceptable levels and do not display signs for multicollinearity concerns. Furthermore, in

unreported results we examine the variance inflation factors of all variable in our baseline

specification (equation (5.1)) and find that no variables report values above 3.5. Therefore,

since concerns about variance inflationwill mainly rise for values above 5, we are confident

about the results of our specification.
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Table 5.1: Summary Statistics and Correlation Matrix

Panel A: Summary Statistics
GDP Δ Private Δ Firm Δ Household EPU ln(GDPPC) Government Saving Trade FDI Investment Population

Growth Credit Credit Credit Index Spending Rate Openness Rate Growth

Mean 2.103 2.056 0.897 1.165 119.528 10.277 18.717 22.616 58.597 3.821 22.260 0.689
SD 2.485 5.739 4.274 2.566 61.194 0.664 3.791 5.715 27.310 7.565 4.016 0.552
Min -9.132 -14.600 -13.200 -5.400 27.001 8.476 8.543 8.331 16.439 -26.195 10.217 -1.854
Max 11.309 26.900 23.500 10.700 542.766 10.968 26.382 38.328 157.817 86.589 33.019 2.061
Panel B: Correlation Matrix

GDP Δ Private Δ Firm Δ Household EPU Ln(GDPPC) Government Saving Trade FDI Investment Population
Growth Credit Credit Credit Index Spending Rate Openness Rate Growth

GDP Growth 1.000
Δ Private Credit -0.050 1.000
Δ Firm Credit -0.100 0.909 1.000
Δ Household Credit 0.094 0.706 0.353 1.000
EPU Index -0.205 -0.134 -0.062 -0.201 1.000
Ln(GDPPC) -0.120 0.134 0.129 0.082 0.090 1.000
Government -0.280 0.157 0.186 0.030 0.127 0.554 1.000
Saving Rate 0.284 0.033 0.013 0.066 -0.161 0.271 0.035 1.000
Trade Openness 0.020 0.101 0.138 -0.006 -0.041 0.297 0.398 0.535 1.000
FDI 0.069 0.086 0.117 -0.005 -0.087 0.119 0.244 0.188 0.467 1.000
Investment 0.408 0.257 0.152 0.340 -0.179 0.116 -0.277 0.685 0.078 -0.064 1.000
Population Growth 0.232 0.153 0.083 0.206 -0.037 -0.364 -0.327 -0.024 -0.213 -0.040 0.218 1.000

Notes: This table reports the summary statistics (Panel A) and the Correlation matrix (Panel B) for all variables used in our empirical analysis. The sample of 16 countries covers the period of 1998-2018 resulting in a total of 336 observations. Countries
include: Australia, Brazil, Canada, Colombia, France, Germany, Greece, Italy, Japan, South Korea, Mexico, Netherlands, Spain, Sweden, United Kingdom and the United States. All variable names, definitions and sources can be found in Appendix Table
5.7.
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Table 5.2: Mean Statistics and Difference in Mean Tests

Panel A: Core Mean Statistics by Country
GDP Δ Domestic Δ Firm Δ Household EPU

Growth Credit Credit Credit Index
(1) (2) (3) (4) (5)

Australia 3.135 3.490 0.543 2.948 99.241
Brazil 2.262 1.124 0.367 0.776 144.933
Canada 2.772 3.167 1.186 1.986 145.619
Colombia 3.304 0.381 -0.204 0.586 101.998
France 1.610 3.910 2.624 1.252 163.579
Germany 1.462 -0.314 0.238 -0.552 130.177
Greece 0.623 3.714 1.395 2.305 100.016
Italy 0.523 2.043 0.952 1.095 107.709
Japan 0.780 -2.371 -1.805 -0.567 108.434
Korea 3.943 1.300 -0.548 2.000 123.410
Mexico 2.370 0.343 0.043 0.305 93.855
Netherlands 1.866 3.729 2.195 1.495 96.024
Spain 2.087 3.448 2.262 1.176 102.174
Sweden 2.574 5.319 3.252 2.071 91.688
United Kingdom 2.029 2.281 1.010 1.271 183.893
United States 2.314 1.333 0.838 0.490 119.706
Total 2.103 2.056 0.897 1.165 119.528
Panel B: Difference in Means Tests Across EPU Index Quartiles

(1) (2) (3) (4) (5)
Quartiles: Q1 Q2 Q3 Q4 Diff((1)-(4))

GDP Growth 3.200 2.248 1.453 1.512 5.542***
Private Credit 3.517 3.007 1.108 0.592 3.434***
Firm Credit 1.793 1.365 -0.067 0.496 2.021**
Household Credit 1.739 1.694 1.167 0.060 4.918***
EPU Index 66.909 93.893 121.135 196.178 -15.868***

Notes: This table reports the mean statistics by country for our core variables (Panel A)and the mean statistics by EPU index
quartile group as well as a difference in mean test (Panel B). Further mean statistics for all variables by country can be found in
Appendix Table 5.8. All variable names, definitions and sources can be found in Appendix Table 5.7.
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Figure 5.1: GDP Growth, Credit Growth and Economic Policy Uncertainty

Source: Author’s own illustration.
Note: This Figure reports the average GDP growth, domestic, firm and household credit growth and economic policy uncertainty index score for our sample of 16 countries from 1998-2018. GDP growth is sourced from the WDI, all credit
variables are sourced from BIS and country specific measures of economic policy uncertainty are sourced from https://www.policyuncertainty.com/. All values reported in the above figure are based on yearly equally-weighted averages.
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Furthermore in order to provide the reader with a more detailed account of our core

variables, in Table 5.2, we breakdown the latter and report their mean values by country

(Panel A)8. We also report the mean statistics across EPU quartiles groups (Panel B).

Specifically, looking at Panel B of Table 5.2, we note a positive relationship between

EPU quartiles and GDP and credit growth. In the country-year observations in the lowest

quartile of theEPU index, we report, on average, higherGDPgrowth rates of approximately

3.2% and higher household and firm credit rates. In contrast, country-year observations

corresponding with high levels of EPU generally have low sample average GDP growth

and low levels of private credit growth, household credit, in particular.

Additionally, figure 5.1 depicts the time-series trends of GDP growth, private credit

including its components (household and firm credit) and the EPU index for each year.

As expected, figure 5.1 illustrates that private credit growth began in the early to mid

2000’s up until the 2008, when financial crisis hits. After that, the growth rates of credit

expansion declines sharply. Aside from the post-crisis slow growth rates ofmany advanced

economies, we also observe the increase on the level of uncertainty globally reflected on

an increase of the average EPU score. The latter may be explained as an increase in

political issues such as European immigration crisis, Brexit and the Trump election. In

fact, in reference to Table 5.2, the United Kingdom reports, on average, the highest level

of EPU over our sample period. Similarly, Canada, France, Germany, the United States

report among the highest average EPU scores in our sample. However, whether or not

domestic levels of EPU impact the relationship between private credit and GDP growth

requires more advanced empirical analysis. We proceed to test our hypotheses in the next

section.

5.5 Empirical Results

In the first chapter of this thesis we propose that in order to design a comprehensive and

realistic microfoundation for the existence of banks and their role in the dissemination

of adverse shocks throughout the real economy, one needs to break down any perfect-
8 See Appendix Table 5.8 for all variable means by county.
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competition perfect-equilibrium assumption and include time and Keynesian uncertainty

among the conventional microfoundations. In chapter three we show that agents’ decision-

making process are influenced by their perceived degree of Keynesian uncertainty. In this

chapter we complement our line of thought from an empirical perspective. Specifically, we

investigate the role of credit supply to the real economy over different periods of Keynesian

uncertainty. This empirical investigation allows us to examine banks’ indirect/direct

contribution to economic activity. Besides, our empirical results contribute to the credit

growth literature which account for the role of Keynesian uncertainty. In this section

we discuss our main empirical findings. In Section 5.5.1 we report our baseline results,

including the estimation of the conventional fixed-effect model and Hansen (1999) fixed-

effect threshold model of total private credit. In Section 5.5.2 we detail the results of

private credit decomposed into firm and household credit and finally in Section 5.5.3 we

report the stoutness of our findings with respect to a number of robustness tests.

5.5.1 Baseline Results

In Table 5.3 we report our baseline results for the threshold effects of private credit growth

on GDP growth. Panel A reports the linear constraint tests for our threshold estimate.

Panel B reports the estimated threshold values and their respective confidence intervals.

Panel C reports the main estimated results.

Starting with column (1) and column (2), we begin by simply estimating the effect of

private credit growth on GDP growth under the assumption that private credit growth has

a linear and indeed time-invariant relationship with GDP growth. As we can see, both

results from the ordinary least squares (column (1)) and the fixed-effect estimator (column

(2)) find the effect of private credit growth to be statistically insignificant on GDP growth.

We also note that at the 95% confidence interval both parameters estimates fall with

negative values, which confirms the lack of significance in our pooled parameter estimates.

However, although, the above estimates may on the face of the current development in the

financial development literature seem obsolete, they illustrate the importance of addressing

any potential threshold effects of private credit growth on GDP growth. In this fashion,
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in our fixed-effect threshold specification (which results are reported in column (3) and

column (4)) we release the assumption of linear and time-invariant relationship between

private credit growth and GDP growth.

In this vein, our analysis starts with the diagnostic tests, we find statistically significant

evidence of threshold effects of private credit growth on GDP growth. Accordingly, both

estimates reported in column (3) and column (4) reject the null hypothesis of no threshold

at the 1% significance level. We further test for the potential existence of more than

one threshold. We found that the existence of more than one threshold is not supported

by any degree of statistical significance. Hence, our results support the existence of a

single threshold. The latter is estimated at the value of 82.584 of the EPU index. In our

context we reference to Dymski (1993), and classify country-year observations below the

value of 82.584 as tranquil (low) periods of Keynesian uncertainty while country-year

observations with values above said threshold are considered as more turbulent (high)

periods of Keynesian uncertainty. To provide the reader with greater intuition behind the

classifications of our observations, in Figure 2 we illustrate, for each country, the trends

of private credit growth and GDP growth, where private credit is shaded according to the

classification estimated by Hansen (1999) fixed-effect threshold model in column (4) of

Table 3. As can be observed, for most countries the classification of tranquil periods, that

is country-year observation’s below the threshold value of 82.584, fall in periods prior

to the dot-com bubble and prior to the 2008 crisis. In contrast, all most all country-year

observations in our sample apart from Mexico fall under the classification of turbulent

Keynesian uncertainty post the financial crisis.

Turning to the interpretation of our main findings, we find that when private credit

growth is analysed by taking into account alternative levels of EPU (low vs. high), its

impact on GDP growth is statistically dependent on the level of EPU considered. In detail,

we report that, in tranquil periods ofKeynesian uncertainty, a one percentage point increase

in private credit growth statistically and positively increases GDP growth by 0.128 percent.

Whereas, in turbulent periods of Keynesian uncertainty, a one percentage point increase in

private credit growth statistically and negatively impacts GDP growth by -0.071 percent. A

200



potential explanation for our results can be drawn from two theoretical perspectives. First,

from the power theory of credit, formalised by Townsend (1979); Aghion and Bolton

(1992); and Hart and Moore (1994, 1998). Second, from the asymmetric information

theory, pioneered by Jaffee and Russell (1976); and Stiglitz and Weiss (1981). In the first

case, our results support the notion that, what matters for an efficient viability of private

credit is the power of creditors. That is, in tranquil times of Keynesian uncertainty lenders

can more easily force repayment, grab collateral, or even gain control of the firm. All the

above conditions contribute to increase lenders’ willingness to extend credit, enhancing in

this way the promotion of investments and consequently leading tomore growth-promoting

performance. In the second case, our results supports the view that in more turbulent times

of Keynesian uncertainty, information matters more than ever for lending purposes. In

other term, in turbulent times the information that lenders have about borrowers, their

credit history, or other lenders to the firm, are less predictable of a potential default. Such

unpredictability and the opacity of the available information increase banks’ inability to

assess the credit worthiness of their borrowers and therefore banks’ exposure to the lemons

problem of financing nonviable projects. In this fashion our result suggest that, in turbulent

times, private credit expansion to both firms and households have a negative effect on the

recover of economic activity.

All in all, the results reported in this section present the first evidence of uncertainty

inducing threshold effects of private credit expansion on macroeconomic growth. Our

findings in this light contribute to the literature in a number of ways. First, our results

contribute to the financial development literature that have stressed the threshold effects of

the level of financial development (e.g., Cecchetti and Kharroubi, 2012; Law and Singh,

2014; Arcand et al., 2015, among others). We, on the other hand, contribute by showing

how credit expansion can also have threshold effects vis-à-vis times in which the level

of EPU are perceived differently. Additionally, we support the importance to bring into

economic analysis the concept of Keynesian uncertainty. In what follows, we dig deeper

into the effects of private credit growth on macroeconomic performance, by decomposing

credit into its respective firm and household components.
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Table 5.3: Baseline Results: Private Credit Threshold Effects

GDP Growth GDP Growth GDP Growth GDP Growth
(1) (2) (3) (4)

Panel A: Test for the number of thresholds:
H0 : No threshold (K=0) - - 16.310*** 22.590***
H0 : At most one threshold (K=1) - - 3.830 1.340
Panel B: Threshold estimates and confidence intervals
Ŵ - - 82.584 82.584
95% confidence interval - - [80.393, 85.870] [78.578, 85.870]
Panel C: Main Results

Regime-dependent regressors

V̂1 ΔPrivate Credit8,C−1 0.128*** 0.103***
(0.034) (0.023)

V̂2 ΔPrivate Credit8,C−1 -0.092*** -0.071*
(0.027) (0.038)

Regime-independent regressors

ΔDomestic Credit8,C−1 -0.024 -0.029
(0.026) (0.032)

ln(GDPPC)8,C−1 -6.270***
(2.062)

Government Spending8,C−1 -0.116
(0.212)

Saving Rate8,C−1 0.351**
(0.157)

Trade Openness8,C−1 -0.012
(0.018)

FDI8,C−1 -0.005
(0.019)

Investment8,C−1 -0.020
(0.139)

Population Growth8,C−1 -0.337
(0.378)

Country Fixed-Effects No Yes Yes Yes
# of Countries 16 16 16 16
# of Observations 320 320 320 320
'2 0.003 0.003 0.056 0.100

Notes: This table reports our baseline estimates for equation (1) and equation (2) for our sample of 16 countries from 1998-2018.
Column (1)-(2) report the results for equation (1) while column (3)-(4) are estimated by Hansen (1999) fixed-effect threshold
model. Panel A reports the linear constraint test statistic’s for the number of thresholds. Following Hansen (2000), bootstrap
replications were used to obtain the p-values to test for the number of thresholds where we set the repetition rate R=100. Panel B
reports the estimated EPU threshold value and it’s respective confidence interval and Panel C reports our main results. Standard-
errors are reported in parentheses and are robust to heteroskedasticity and within country dependence. * indicates significance
at the 10% level, ** indicates significance at the 5% level and *** indicates significance at the 1% level. All variable names,
definitions and sources can be found in Appendix Table 5.7.
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Figure 5.2: Private Credit and GDP Growth Trends Across EPU Thresholds
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Source: Author’s own illustration.
Note: This Figure reports GDP growth (dashed line) and total private credit growth (bar) for each of our sample of 16 countries from 1998-2018. The bar plots of total private credit growth are colour coded to reflect the low and high EPU
thresholds estimated in column (4) of Table 3. Periods of low EPU are defined as index scores below the value of 82.584. Periods of high EPU are defined as index score above the value of 82.584. GDP growth is sourced from the WDI, total
private credit variables are sourced from BIS and country specific measures of economic policy uncertainty are sourced from https://www.policyuncertainty.com/.
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5.5.2 Decomposition of Credit Growth

In this section we explore whether the EPU induced threshold effects of private credit

growth vary across the channels in which credit expansion occurs. Specifically, recent

research has shown that the role of private credit to both firms and households have

significantly different effects on GDP growth. For instance, on one hand, Beck et al. (2012)

shows that the level of firm credit is positively associated with economic growth whereas

household credit is not. In contrast, the recent work of Mian et al. (2017) illustrates that

both firm and household credit growth in recent years has negatively contributed towards

macroeconomic growth. Given such disparities, this section aims to decompose total

private credit and examine the EPU induced threshold effects of firm and household credit

growth on macroeconomic growth.

In Table 5.4 we document our decomposed results for private credit growth and report

three interesting findings. First, the general relationship between private credit growth

and GDP growth is consistent for both firm and household credit. That is, in tranquil

times, credit expansion tends to be growth-promoting, whereas in more turbulent periods

credit expansion seems to be growth damaging. In terms of statistical significance, we

find that the relationship between firm credit and GDP growth is highly significant during

turbulent periods. Whilst, the relationship between household credit and GDP growth

is highly significant in tranquil periods. Accordingly, our results suggest that in tranquil

times of Keynesian Uncertainty, the threshold induced effects of total private credit on

GDP growth are largely driven by the positive effects of household credit growth. In

contrast, during more turbulent periods of Keynesian uncertainty, the threshold induced

effects of total private credit on GDP growth is mostly driven by the negative effects of

firm credit expansion.

Second, the parameter estimates are larger for our decomposed parameters with respect

to our baseline results reported in Table 5.3. Specifically, we observe that, in tranquil

periods of Keynesian uncertainty, a one percentage point increase in household credit

growth statistically and positively impacts on GDP growth by 0.306 percent. This impact

is almost three times the size of the parameter estimates for total private credit. Whereas,
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in more turbulent periods of Keynesian uncertainty, a one percentage point increase in firm

credit growth statistically and negatively impacts GDP growth by -0.111 percent. Finally,

we find the threshold/turning point for household credit is notably higher (114.863) than

that of both the private credit (82.584) and firm credit (82.584). Put simply, the turning

point in which EPU impacts the relationship between credit expansion and economic

growth is higher for household credit. In this fashion, our results suggest that the growth-

promoting effects of household credit expansion are maintained even at a higher level of

economic uncertainty.

A potential explanations for our findings could be drawn referring to Pagano and Jappelli

(1993); Jappelli et al. (2000, 2002); Sapienza (2002) who have shown that the existence of

credit registries, which collect information on credit histories and current indebtedness of

various borrowers and share it with lenders, are an important factor in determining credit

availability. Specifically, our results suggest that since in times of substantial economic

uncertainty, firms’ revenues are highly volatile and so their capability to honouring their

debts, the information reported on firms’ credit registers about firms credit worthiness

vis-à-vis households credit worthiness are less reliable in predicting an efficient allocation

of financial funding. Thus, it is on the impossibility to use the available information as a

good predictor of borrowers’ creditworthiness that one can find an explanation for a more

risk adverse strategy of banks managers and therefore in granting credit to households. In

this way, in periods of higher uncertainty credit expansion to households may represent an

efficient allocation of financial resources, which in turn it may help to promote economic

activity.

Overall, in this section we have dug deeper into the relationship between Keynesian

uncertainty, private credit and GDP growth by decomposing private credit growth into

two components, namely firm and household credit. Our results evidence the robustness

of our main findings regarding EPU threshold and also contribute towards the recent work

of Beck et al. (2012) and Mian et al. (2017) that have sort to explore the impact of such

decomposed credit channels. Accordingly, the results put forward in this sub-section
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Table 5.4: Firm and Household Credit Threshold Effects

GDP Growth GDP Growth GDP Growth GDP Growth
(1) (2) (3) (4)

Panel A: Test for the number of thresholds:
H0 : No threshold (K=0) 13.320* 9.360 23.940*** 16.820***
H0 : At most one threshold (K=1) 0.540 3.05 7.440 9.000
Panel B: Threshold estimates and confidence intervals
Ŵ 82.584 82.584 114.863 114.863
95% confidence interval [78.961, 85.8697] [76.722, 85.870] [112.824, 115.636] [107.479, 115.636]
Panel C: Main Results

Regime-dependent regressors

V̂1 ΔFirm Credit8,C−1 0.114* 0.086*
(0.065) (0.048)

V̂2 ΔFirm Credit8,C−1 -0.141*** -0.111**
(0.029) (0.044)

V̂1 ΔHousehold Credit8,C−1 0.317*** 0.306***
(0.074) (0.068)

V̂2 ΔHousehold Credit8,C−1 -0.165* -0.074
(0.089) (0.080)

Regime-independent regressors

ln(GDPPC)8,C−1 -6.661*** -5.929**
(2.007) (2.201)

Government Spending8,C−1 -0.124 -0.090
(0.205) (0.222)

Saving Rate8,C−1 0.330* 0.410**
(0.165) (0.171)

Trade Openness8,C−1 -0.004 -0.012
(0.016) (0.021)

FDI8,C−1 -0.006 0.007
(0.017) (0.017)

Investment8,C−1 0.013 -0.143
(0.122) (0.103)

Population Growth8,C−1 -0.383 -0.318
(0.384) (0.328)

Country Fixed-Effects Yes Yes Yes Yes
# of Countries 16 16 16 16
# of Observations 320 320 320 320
'2 0.055 0.096 0.051 0.114

Notes: This table reports the threshold results for decomposed private credit for our sample of 16 countries from 1998-2018. Column (1)-(2)
report the results for firm credit while column (3)-(4) report the results for household credit. Panel A reports the linear constraint test statistic’s
for the number of thresholds. Following Hansen (2000), bootstrap replications were used to obtain the p-values to test for the number of
thresholds where we set the repetition rate R=100. Panel B reports the estimated EPU threshold value and it’s respective confidence interval
and Panel C reports our main results. Standard-errors are reported in parentheses and are robust to heteroskedasticity and within country
dependence. * indicates significance at the 10% level, ** indicates significance at the 5% level and *** indicates significance at the 1% level.
All variable names, definitions and sources can be found in Appendix Table 5.7.
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not only join the extant literature on financial threshold effects by support the growing

literature on the differential effects of firm and household credit, respectively. In this

vein, our statistical findings suggest that the effect of bank lending on GDP growth is

not independent by the level of perceived EPU. This in turn could have implications for

economies that are more bank dependent.

5.5.3 Robustness Checks

In this final section we illustrate the empirical soundness of our results by conducting a

series of robustness tests.

In Table 5.5 we report the results from our first robustness test where to control

for macroeconomic fluctuations. Specifically, in order to take into account the cyclical

nature of macroeconomic flows and potential fluctuations in macroeconomic variables it

is common practice within the finance-growth nexus literature to analyse the impact of

private credit growth on GDP growth using 3-4 year averages (e.g., Law and Singh, 2014;

Arcand et al., 2015). Accordingly, given the somewhat smaller nature of our sample, we

use three year moving averages of all variables - excluding our threshold variable (EPU)

- in order to mitigate the potential impact of cyclical fluctuations. As shown in Table

5.5, we find the threshold relationship between all private credit measures - total, firm or

household - and economic growth to be empirically stout to time-series averaging, thus,

illustrating our results are not a byproduct of isolated periods of macroeconomic variation.

In Table 5.6 we report the results from our second robustness test where we examine

the effects of private credit growth on the growth rate of GDP per capita. In doing so, we

examine whether or not the EPU induced threshold effects of private credit extend beyond

overall GDP growth and are further visible on the growth rates of average domestic income.

As can be observed in Table 5.6, we find the threshold effects of total private credit and

its components to be consistent with our main empirical findings. That is, in tranquil

times, private credit expansion ans its components are growth-promoting. While, in more
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Table 5.5: Robustness Test One: 3 Year Moving Average

GDP Growth GDP Growth GDP Growth
(1) (2) (3)

Panel A: Test for the number of thresholds:
H0 : No threshold (K=0) 21.020* 5.340 28.770***
H0 : At most one threshold (K=1) 3.150 3.540 7.29
Panel B: Threshold estimates and confidence intervals
Ŵ 80.78 79.710 114.863
95% confidence interval [77.671, 81.232] [79.708, 80.755] [113.131, 115.636]
Panel C: Main Results

Regime-dependent regressors

V̂1 ΔPrivate Credit8,C−1 0.056**
(0.019)

V̂2 ΔPrivate Credit8,C−1 -0.112**
(0.039)

V̂1 ΔFirm Credit8,C−1 0.014
(0.059)

V̂2 ΔFirm Credit8,C−1 -0.146***
(0.038)

V̂1 ΔHousehold Credit8,C−1 0.133**
(0.048)

V̂2 ΔHousehold Credit8,C−1 -0.234**
(0.107)

Regime-independent regressors

ln(GDPPC)8,C−1 -8.393*** -8.560*** -7.600***
(1.981) (2.005) (1.792)

Government Spending8,C−1 -0.247 -0.231 -0.131
(0.153) (0.161) (0.145)

Saving Rate8,C−1 0.292 0.296 0.395*
(0.189) (0.199) (0.188)

Trade Openness8,C−1 0.057** 0.063** 0.032
(0.024) (0.024) (0.021)

FDI8,C−1 -0.026 -0.030 -0.017
(0.020) (0.020) (0.027)

Investment8,C−1 0.300** 0.292*** 0.154*
(0.111) (0.093) (0.087)

Population Growth8,C−1 -0.823** -0.843** -0.805**
(0.363) (0.359) (0.315)

Country Fixed-Effects Yes Yes Yes
# of Countries 16 16 16
# of Observations 288 288 288
'2 0.178 0.173 0.189

Notes: This table reports the result from our first robustness test where variables all variables are transformed into
three year moving averages. Column (1) reports the results for total private credit, column (2) reports the results for
firm credit and column (3) reports the results for household credit. Panel A reports the linear constraint test statistic’s
for the number of thresholds. Following Hansen (2000), bootstrap replications were used to obtain the p-values to test
for the number of thresholds where we set the repetition rate R=100. Panel B reports the estimated EPU threshold
value and it’s respective confidence interval and Panel C reports our main results. Standard-errors are reported in
parentheses and are robust to heteroskedasticity and within country dependence. * indicates significance at the 10%
level, ** indicates significance at the 5% level and *** indicates significance at the 1% level. All variable names,
definitions and sources can be found in Appendix Table 5.7.
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Table 5.6: Robustness Test Two: GDP Per Capita Growth

Δln(GDPPC) Δln(GDPPC) Δln(GDPPC)
(1) (2) (3)

Panel A: Test for the number of thresholds:
H0 : No threshold (K=0) 16.260*** 9.110 16.940***
H0 : At most one threshold (K=1) 4.032 3.070 9.270
Panel B: Threshold estimates and confidence intervals
Ŵ 82.584 82.584 114.863
95% confidence interval [ 78.041, 86.448] [76.722 , 85.870] [113.131, 115.636]
Panel C: Main Results

Regime-dependent regressors

V̂1 ΔPrivate Credit8,C−1 0.100***
(0.020)

V̂2 ΔPrivate Credit8,C−1 -0.072*
(0.037)

V̂1 ΔFirm Credit8,C−1 0.080*
(0.043)

V̂2 ΔFirm Credit8,C−1 -0.113**
(0.042)

V̂1 ΔHousehold Credit8,C−1 0.303***
(0.058)

V̂2 ΔHousehold Credit8,C−1 -0.075
(0.078)

Regime-independent regressors

ln(GDPPC)8,C−1 -6.149** -6.547*** -5.804**
(2.093) (2.047) (2.234)

Government Spending8,C−1 -0.111 -0.119 -0.084
(0.213) (0.205) (0.225)

Saving Rate8,C−1 0.349** 0.327* 0.408**
(0.154) (0.161) (0.168)

Trade Openness8,C−1 -0.014 -0.006 -0.014
(0.017) (0.016) (0.020)

FDI8,C−1 -0.004 -0.006 0.007
(0.019) (0.017) (0.017)

Investment8,C−1 -0.040 -0.007 -0.165
(0.144) (0.127) (0.107)

Population Growth8,C−1 -1.005** -1.051** -0.986**
(0.450) (0.452) (0.414)

Country Fixed-Effects Yes Yes Yes
# of Countries 16 16 16
# of Observations 320 320 320
'2 0.0656 0.0609 0.0755

Notes: This table reports the result for our second robustness test where the dependent variable is the growth rate in
GDP per capita. Column (1) reports the results for total private credit, column (2) reports the results for firm credit and
column (3) reports the results for household credit. Panel A reports the linear constraint test statistic’s for the number of
thresholds. Following Hansen (2000), bootstrap replications were used to obtain the p-values to test for the number of
thresholds where we set the repetition rate R=100. Panel B reports the estimated EPU threshold value and it’s respective
confidence interval and Panel C reports our main results. Standard-errors are reported in parentheses and are robust to
heteroskedasticity and within country dependence. * indicates significance at the 10% level, ** indicates significance
at the 5% level and *** indicates significance at the 1% level. All variable names, definitions and sources can be found
in Appendix Table 5.7.
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turbulent times private credit expansion and its components are negatively predictors of

GDP per capita growth. It can further be considered reassuring, that under an alternative

dependent variable, the estimated threshold values of EPU are largely consistent with our

main empirical findings, thus, reinforcing our original contributions.

Finally, in unreported results we conduct a number of additional robustness tests,

specifically, we examine the validity of our findings to i) mitigating specific countries,

namely, theUnited states and theUnitedKingdom, ii) including additionalmacroeconomic

controls, namely inflation and iii) using 4 and 5 year moving average processes. In all

cases we find ourmain results to remain qualitatively robust, thus, buttressing the empirical

evidence presented in this chapter.
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5.6 Concluding Remarks

This chapter has been introduced by presenting a very brief overview of the related

literature. In reviewing the financial-growth nexus literature, we found that no study has yet

investigated whether changes in the level of perceived uncertainty influence the dynamics

in the relationship between private credit and economic development. Moreover, no study

has yet considered how such changes spread between each of private credit’s components.

In this vein, we built and complement the existing literature by illustrating the trilateral

relation between Keynesian uncertainty, finance and growth. In doing so we adapt the

threshold framework for our purposes. Our hypothesis advance the idea that in periods

of low uncertainty private credit expansion has positive effects on the economic activity.

Moreover, we expect to find a different effect for each components of private credit on

growth economy.

The robustness of the cross-sectional relationship between the size of a country’s

financial sector and its rate of economic growth is by now well established. In this article,

we examine how in alternatives periods of perceived Keynesian uncertainty the strength

of this relationship varies with each component of private credit. Specifically, we explore

how Keynesian uncertainty impact each component of private credit growth differently.

In this way we support the importance to bring into economic analysis the concept of

Keynesian uncertainty.

Our results present the first evidence of uncertainty inducing threshold effects of private

credit expansion on macroeconomic growth. Our findings suggest that in periods of low

uncertainty (Tranquil times of Keynesian uncertainty) a one percentage point increase in

private credit growth statistically and positively increases GDP growth by 0.128 percent.

This positive correlation but in large magnitude persists when focusing on firm and house-

hold credit, individually. Whereas, in turbulent periods of Keynesian uncertainty, a one

percentage point increase in private credit growth statistically and negatively impacts GDP

growth by -0.071 percent. This correlation but in slightly large magnitude persists when

focusing on firm and household credit, individually. In terms of statistical significance, we
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find that the relationship between firm credit and GDP growth is highly significant during

turbulent periods. Whilst, the relationship between household credit and GDP growth

is highly significant in tranquil periods. Accordingly, our results suggest that in tranquil

times of Keynesian Uncertainty, the threshold induced effects of total private credit on

GDP growth are largely driven by the positive effects of household credit growth. In

contrast, during more turbulent periods of Keynesian uncertainty, the threshold induced

effects of total private credit on GDP growth is mostly driven by the negative effects of

firm credit expansion.

In light of the results put forward by this chapter it is clear, that in the process of

analysing the relationship between finance and growth one should consider, or at least

acknowledge the role played by economic and policy uncertainty (Keynesian uncertainty).

This is because, as we show the growth-promoting feature of private credit growth depends

on the level of uncertainty perceived from agents and furthermore influence their decision-

making process.
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Table 5.7: Variable Definitions and Sources

Variable Name Definition Source
GDP Growth Annual growth rate of real GDP in constant 2010 US Dollars WDI
Δ Private The difference of total credit to the private non-financial sector measured as a percentage of GDP BIS
Δ Firm The difference of total credit to households measured as a percentage of GDP BIS
Δ Household The difference of total credit to non-financial corporation measured as a percentage of GDP BIS
EPU Index The yearly average of monthly uncertainty index scores derived from the text-based analysis of domestic newspapers www.policyuncertainty.com
ln(GDPPC) The natural logarithm of real GDP per capita in constant 2010 US Dollars WDI
Government Spending General government expenditure as a percentage of GDP WDI
Saving Rate Gross domestic savings as a percentage of GDP WDI
Trade Openness The sum of exports and imports of goods and services as a percentage of GDP WDI
FDI Net inflows of foreign direct investment as a percentage of GDP WDI
Investment rate Gross Capital formulation as a percentage of GDP WDI
Population Growth Annual population growth rate WDI

Notes: This table reports the the mean summary statistics by each country for all variables used in our empirical analysis.214



Table 5.8: Mean Statistics by Country

GDP Δ Domestic Δ Firm Δ Household EPU ln(GDPPC) Government Saving Trade FDI Investment Population
Growth Credit Credit Credit Index Spending Rate Openness Rate Growth

Australia 3.135 3.490 0.543 2.948 99.241 10.823 17.827 25.264 41.518 3.272 26.387 1.426
Brazil 2.262 1.124 0.367 0.776 144.933 9.232 19.303 18.414 25.130 3.342 18.562 1.073
Canada 2.772 3.167 1.186 1.986 145.619 10.724 20.263 23.506 68.722 3.384 22.691 1.021
Colombia 3.304 0.381 -0.204 0.586 101.998 8.710 15.235 17.188 36.554 3.604 20.478 1.308
France 1.610 3.910 2.624 1.252 163.579 10.606 23.242 22.442 56.326 2.137 22.445 0.527
Germany 1.462 -0.314 0.238 -0.552 130.177 10.630 19.198 25.937 74.620 2.611 21.074 0.050
Greece 0.623 3.714 1.395 2.305 100.016 10.125 20.013 12.469 56.551 0.772 19.633 0.031
Italy 0.523 2.043 0.952 1.095 107.709 10.489 19.131 20.799 52.054 1.114 19.799 0.287
Japan 0.780 -2.371 -1.805 -0.567 108.434 10.705 18.699 24.970 28.189 0.247 24.365 0.018
Korea 3.943 1.300 -0.548 2.000 123.410 9.902 13.844 34.685 81.463 1.107 30.999 0.552
Mexico 2.370 0.343 0.043 0.305 93.855 9.156 10.975 22.207 60.437 2.737 22.645 1.372
Netherlands 1.866 3.729 2.195 1.495 96.024 10.813 23.640 29.239 132.748 22.054 20.989 0.470
Spain 2.087 3.448 2.262 1.176 102.174 10.314 18.376 23.116 58.135 3.139 23.865 0.740
Sweden 2.574 5.319 3.252 2.071 91.688 10.834 25.473 28.255 83.123 4.849 23.480 0.667
United Kingdom 2.029 2.281 1.010 1.271 183.893 10.582 19.249 15.668 55.490 4.851 17.368 0.622
United States 2.314 1.333 0.838 0.490 119.706 10.787 15.010 17.701 26.488 1.912 21.382 0.861
Total 2.103 2.056 0.897 1.165 119.528 10.277 18.717 22.616 58.597 3.821 22.260 0.689

Notes: This table reports the the mean summary statistics by each country for all variables used in our empirical analysis. The sample of 16 countries covers the period of 1998-2018 resulting in a total of 336 observations. All variable definitions
and sources can be found in Appendix Table 5.7.
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Table 5.9: Mean Statistics by Year

GDP Δ Domestic Δ Firm Δ Household EPU ln(GDPPC) Government Saving Trade FDI Investment Population
Growth Credit Credit Credit Index Spending Rate Openness Rate Growth

1998 2.475 2.550 1.254 1.165 110.709 10.116 17.771 23.513 50.706 3.053 22.767 0.694
1999 3.197 2.494 0.930 1.659 79.570 10.140 17.969 23.013 51.189 4.372 22.506 0.691
2000 4.326 2.450 1.498 1.041 81.534 10.175 17.500 23.111 55.636 5.378 23.263 0.729
2001 2.025 2.969 1.512 1.498 113.398 10.188 17.840 22.617 54.480 3.491 22.599 0.772
2002 2.176 2.981 0.209 2.895 110.835 10.201 18.199 22.369 52.299 2.997 22.117 0.779
2003 2.209 1.325 -1.283 2.641 117.871 10.215 18.375 22.423 51.910 1.778 22.475 0.774
2004 3.512 1.012 -1.493 2.530 88.940 10.242 18.263 23.284 54.317 3.374 22.704 0.756
2005 2.694 4.462 1.811 2.742 77.012 10.261 18.275 22.986 56.166 4.346 22.860 0.738
2006 3.769 4.919 2.325 2.569 72.644 10.290 18.297 23.544 58.186 6.117 23.773 0.763
2007 3.645 5.137 3.173 2.052 75.720 10.319 18.223 23.884 59.064 8.964 24.326 0.735
2008 1.138 6.238 5.219 0.902 125.689 10.322 18.585 23.294 61.721 4.330 24.048 0.835
2009 -2.907 5.544 2.021 3.506 116.462 10.284 19.963 21.239 54.516 2.046 21.136 0.758
2010 2.963 -1.681 -1.665 -0.319 132.594 10.306 19.669 21.782 58.646 2.459 21.852 0.677
2011 1.797 0.625 0.952 -0.338 154.186 10.319 19.412 22.210 63.099 4.158 22.065 0.498
2012 0.531 1.056 0.920 0.115 158.296 10.318 19.441 21.965 64.223 3.403 21.415 0.584
2013 1.135 0.075 0.428 -0.186 136.650 10.323 19.382 21.899 63.478 4.323 21.116 0.599
2014 1.980 0.437 0.831 -0.400 113.037 10.336 19.273 22.149 63.784 2.448 21.297 0.612
2015 1.765 1.419 1.227 0.191 135.040 10.348 19.227 22.191 63.877 4.599 21.376 0.579
2016 1.542 0.069 -0.473 0.560 187.011 10.356 19.240 22.162 62.172 4.883 21.018 0.637
2017 2.213 -1.437 -1.112 -0.356 169.270 10.372 19.067 22.626 64.546 3.075 21.272 0.637
2018 1.985 0.531 0.548 -0.003 153.629 10.385 19.089 22.677 66.517 0.640 21.478 0.625
Total 2.103 2.056 0.897 1.165 119.528 10.277 18.717 22.616 58.597 3.821 22.260 0.689
Notes: This table reports the the mean summary statistics by year country for all variables used in our empirical analysis. The sample of 16 countries covers the period of 1998-2018 resulting in a total of 336 observations. All
variable definitions and sources can be found in Appendix Table 5.7.
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Chapter 6

Conclusion

6.1 Introduction

In this thesis we set up a theoretical framework to investigate the effectiveness of Basel

III - capital requirements, i.e. Risk-based capital and Leverage ratio1 to incentive a

more stable, resilient and growth-promoting financial system. To do so, the content of

this thesis provides a first chapter where we underline the theoretical microfoundations

used to explain the existence of banks and the institutional context triggered the large trend

towards megabank-centred shadow banking system replacing traditional banks, ultimately,

resulting in the implementation of Basel III. The second chapter is devoted to present our

theoretical Stock-Flow Consistent model. The latter has been developed to explicitly

investigate the impact of Basel III, on the matters beforehand mentioned. The third

chapter delivers the considerations for the extension of our model. More specifically, the

purpose of our extension is to account for an economy characterised by different degrees

of Keynesian uncertainty and the impact of the later on the combined effect of Basel III

with conventional and unconventional monetary policies.
1 For the sake of economy of space in what follow we will identify Basel III - capital requirements, i.e. Risk-based capital and

Leverage ratio as Basel III
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6.2 Summary of Findings

In our second chapter we provide a systematic overview of the literature, uncovering the

underlying different theoretical microfoundations used to explain the existence of banks,

namely, transaction costs (economies of scope, economies of scale); monitoring; adverse

selection; moral hazard and Keynesian uncertainty. Next to, we underline the institutional

context triggered the large trend towards towards megabank-centred shadow banking sys-

tem replacing traditional banks, ultimately resulting in the transition of regulatory reforms

from Micro-orientated regulation to Macro-orientated regulation in the capacity of Basel

I, II and III. This discussion is functional to understand the role of banks in the dissemin-

ation of adverse shocks throughout the real economy. In doing so, we infer that what lies

behind these alternative frameworks are theorists’ different understanding about the kind

of information and coordination problems that economy’s agents - and the institutions they

create - must solve. We also highlight that despite the rapid and pervasive acceleration in

banking innovation - with increase risk-taking behaviour - witnessed in the last decades,

there still no consensus about the role of banks in driving economic prosperity and the

systematic implications of their malfunctioning. We propose that only by constructing a

more realistic microfoundation for the existence of banks which breaks down theWalrasian

perfect-equilibrium perfect-competition framework and includes time and Keynesian un-

certainty among the other microfoundations, one is able to properly understand the role of

banks in the dissemination of adverse shocks. Therefore, the need of a banking regulatory

framework which take into account for the inherent instability and uncertain nature of the

financial system.

Thereafter, given the current inability of a clear cut definition of financial stability and

financial resilience, in the final efforts of this chapter, we critically examine the technical

inconsistencies and disparities between the existing definitions of financial stability and

financial resilience, and provide our novel working definitions that correct the issues of

miss-accounting for the financial system’s social function, continuity, dynamism, uncer-

tainty, and evolution through institutional changes. Our definition of financial stability
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manifest three auspicious features. First, it embodies an explicit commitment to pursue and

guarantee a social function, namely, to promote effective economic development. Second,

it is consistent with a financial system in perpetual state of flux and transformation. And

finally, it embraces the inherently unstable and uncertain nature of the financial system.

The Third chapter of this thesis has been developed via a Stock Flow Consistent

macroeconomic model to investigate the complex macrodynamic interactions and sudden

transitions in a closed economy composed of five sectors (households, productions sector,

financial sector, government and Central bank). The chapter sets out to address three

explicit objectives. First, to investigate the effectiveness of the implementation of Basel

III, to ensure a medium/long-term financial stability and the promotion of the creation of

money. Second, to earn a better understanding of the effectiveness of the implementation

of Basel III on the promotion of a medium/long-term economic development. Third, the

chapter contributes to extent the scarce literature in Stock FlowConsistent macroeconomic

models in this fields.

Regarding our first objective, our results, theoretical grounded upon our working

definition of both financial stability and financial resilience (developed in chapter 2),

suggest that the implementation of a shock of the type Basel III, have not really been neither

able to ensure a medium/long-term financial stability, nor to incentive the promotion of

the creation of money. More specifically, under a balanced budget regime, the impact of a

shock of the type Basel III, has in the medium/long-term an immediate first positive effect

on bank’s profits, but the latter does not last more than one period. After that, our results

suggest that its effect would drive the bank towards a state even worse from the initial one.

In this new state, the bank would be unable to withstand eventual crises while honouring

its social function. In addition, our results suggest that the implementation of a shock of

the type Basel III has not either been able to promote the creation of money. Given the

endogenous money theory embraced, our results suggest that the implementation of our

capital shock reduces the amount of loans channel to the real economy and consequently

the amount of money created.

Referring to our second objective, our results, theoretical grounded upon our working

219



definition of both financial stability and financial resilience, and supported by a variety

of other studies, suggest that from a theoretical point of view, the implementation of our

capital shock, have not been able to restore the social function of the banking system,

i.e., the promotion of a medium/long-term economic development. The former, has,

actually, substantially contributed to slowdown the real economy. In detail, according

to the ‘expansionary fiscal contractions hypothesis’ (e.g., Giavazzi and Pagano (1990);

Alesina and Perotti (1997); Alesina et al. (2002); Alesina and Ardagna (2010)) our results

are the by-product of an immediate raise in confidence of households and investors. Such

that, in an economy where government expenditure, is constraint by Maastricht Treat’s

principles, our capital shock stimulates consumption and investment, but only in the very

short-term. Indeed, after just two period our depicted economy shows an overall negative

effect, which drives the economy towards a new steady state that is even worse off vis-

à-vis the state before the capital shock was implemented. The negative and pervasive

effect spreads along the whole economy, driving down investments, consumption, output,

employment, and income distribution, towards a new state where the level of the former

is below the level they have when Basel III was not into law.

In the fourth chapter we depth our analysis by extending our Stock Flow Consistent

macroeconomic model developed in chapter 3, to account for an economy characterised

by a higher perceived degree of Keynesian uncertainty, which we proxy via the Economic

and Policy Uncertainty (hereafter, EPU) index. Our hypothesis is that an elevated degree

of Keynesian uncertainty motivates agents to postpone decisions, awaiting more precise

information or more pressing needs. This cautiousness would make them less responsive

to changes in the economic environment, including conventional and unconventional

monetary policies, such as interest rate, reserves requirements or Quantitative Easing

(hereafter, QE).

The chapter sets out to address three explicit objectives. First, to evaluate the effect

that the different degrees of EPU and fiscal policy regimes have on the combined im-

plementation of Basel III with monetary policies over the performance and stability of

the banking industry. Thus, on the capacity of the above combined effect to ensure a
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medium/long-term financial stability and the promotion of the creation of money. Second,

to earn a better understanding of the effectiveness of the above combined effect on the

promotion of a medium/long-term economic development. Third, the chapter contributes

to extent the scarce literature in Stock Flow Consistent macroeconomic models in this

fields.

As regard our objectives, we explore the combined effect of Basel III with alternative

monetary policies (i.e., conventional such as interest rate and reserves requirements and

unconventional as quantitative easing - QE), under two alternative scenarios, namely: i)

discretionary budget fiscal stance vs. balanced budget fiscal stance; ii) higher Economic

and Policy Uncertainty - EPU - vs. a state in which EPU does not play a decisive role.

To the best of our knowledge no study has faced yet the effects of the interaction between

the current banking regulation with monetary policy under alternatives fiscal regimes, and

different degrees of Keynesian uncertainty, so as their real impact to both financial and

real side of the economy.

Our more interesting findings are related to bank profits. Specifically, we find out

that regardless of the level of perceived EPU, the joint combination of Basel III with an

increase in policy interest rate has a consistently large positive impact on bank profits.

Such effect is qualitative consistent across both types of fiscal regime enacted and only

slightly quantitative greater under ‘Masstricht criteria’. However, when we considered

the combined effect of Basel III with an increase in reserve requirements, we observed

that the latter induces a consistent negative effect on banks profits. Our results suggest

that this negative effect does not depend on the type of fiscal regime enacted and it is

not influenced by the level of perceived EPU. From the other side the effect of the joint

combination of Basel III with QE is far more complex. The latter seems to be conditioned

by both the type of fiscal regime enacted and by the level of perceived EPU. That is, under

a discretionary fiscal stance it induces an immediate negative effect on banks profits.

However, such negative effect is less intense than the one identified when we considered

reserve requirements. Indeed, the former last only two periods. After that, bank profits

level goes back to its initial baseline. Whereas, under ‘Masstricht criteria’ the effect of the
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joint combination of Basel III with QE is conditioned on the level of perceived EPU. That

is, when the degree of perceived EPU is low, the implementation of QE has an immediate

positive effect which last two periods, after that the level of bank profits goes back to its

original state. When instead, the degree of perceived EPU is higher, the implementation

of QE has an immediate and prolonged negative effect which last almost four periods.

After that, the level of bank profits recovers its original level.

All in all, our results suggest that in our depicted economy, a higher degree of EPU

holds economics activities down and potentially also the effectiveness of our capital shock

and monetary policy shocks, jointly considered, hindering, consequently, the restoring

of the social function of the banking system, i.e., the promotion of a medium/long-term

economic development. The above results are line with Aastveit et al. (2017), who shows

that the effectiveness of monetary policy is largely conditional on the level of economic

uncertainty.

Finally, in chapter 5, we explore, empirically, the relationship between domestic credit

growth and macroeconomic performance (GDP growth) over varying levels of Keynesian

uncertainty using disaggregated credit data in a consistent sample of countries. To account

for the potential differential effects of domestic credit growth induced by our Keynesian

uncertainty proxy, we employ the fixed-effect threshold of Hansen (1999). To the best of

our knowledge our results illustrate the first empirical evidence of the trilateral relation

between Keynesian uncertainty, finance and growth.

Our results identify the statistical significance of a single threshold/turning point in

the relationship between firm and household credit growth on economic growth induced

by low and high levels of EPU. Specifically, our results suggest that in tranquil times of

Keynesian Uncertainty (low EPU), the threshold induced effects of total domestic credit

on GDP growth are largely driven by the positive effects of household credit growth,

while during more turbulent periods of Keynesian uncertainty (high EPU), the threshold

induced effects of total domestic credit on GDP growth is mostly driven by the negative

effects of firm credit expansion. Our findings are robust vis-à-vis an alternative dependent

variable, namely, the growth rate inGDP per capita, and alternative and time-seriesmoving
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averages.

Overall, the empirical endeavours of chapter 5, in examining the effects that banks’

activities (i.e., lending capacity) have on macroeconomic performance, not only reinforce

our theoretical discussion presented in chapter 2, but also fortify the findings evidenced in

chapter 3 and chapter 4.

On reflection of the chapters presented throughout this thesis, we have observed that

while the theoretical microfoundations for the existence of banks does not face major

controversies, economists’ attempts to explain the role of banks are more controversial

(Moore, 1988; Samuelson, 1948; Fama, 1980). More specifically, despite the rapid and

pervasive acceleration in banking innovation with increased risk-taking behaviour over

the last decades, there still exists large disparities between the views of economists’ on

how banks operate and contribute to the dissemination of adverse shocks (Cerpa Vielma

et al., 2019). In fact, one can posit that the predominance of the general-equilibrium

theory in the current design of fiscal, monetary and financial system regulation and its

misplaced understanding of the role of money, credit and banks, led financial system to

its near collapse in 2008 (Rochet, 2010; Poledna et al., 2014, 2016, 2017). In particular,

the equilibrium-based theory attempts to explain, money, finance, and the institutions

specialising in financial transactions, on the basis of agent preferences, endowments,

complete markets, perfect competition, perfect information and technology alone. As a

result, money, finance - banks and banking – are problematic. They are only implicit

functions rather than explicit and visible functions. Accordingly, the role of banks is

portrayed as simply acquirers of financial resources and creators of their own unique form

of debt or indirect securities, e.g. saving deposits, shares, equities, securities, and other

obligations.2. By contrast, in an imperfect world agents are not perfectly rational, markets

are incomplete and there is nothing such as perfect and freely available information.

Therefore, given the perpetuity of the equilibrium-based theory and its closely con-

nection with banking regulation, which at the state, has clearly shown its inability to

promote a resilient and stable banking industry capable of providing crucial economic
2 A complete discussion about the difference between primary and indirect securities and the implications of such differences can

be found in Gurley and Shaw (1960).
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functions to households and businesses, throughout the economic cycle, perhaps the time

for policy makers and financial regulators to consider an alternative perspective in the

implementation of banking reforms - which take into account the inherent instability and

natural uncertainty of the financial system - has come. So that, during tranquil times of

Keynesian uncertainty, agents can optimise the growth-promoting capabilities of financial

institutions, and minimise the growth inhibiting effects driven by turbulent periods of

Keynesian uncertainty.

6.3 Policy Recommendations: A Functional Approach to Financial

Regulation

In an early manuscript wrote by Benbrigge (1646, p. 1) entitle ‘Usura Accommodata or

A ready way to rectifie usury’3, the author reminded us that when one deals with human

behaviours, in the best case scenario abolishing the latter (usury in his case) might be an

idle task, while in the worse case it might fall to pure utopia. Although, in the current

modern monetary economic system one does not explicitly, deal with usury, we find that

Benbrigge’s insight is fairly applicable to the modern banking reforms. Specifically, in

light of the results obtained throughout our investigation, which confirmed the failure of

Basel III in securing a more stability, resilient, and growth-promoting financial system

through the means of a one size fits all. Consequently, financial regulator’s inability to

design a financial regulatory framework able to achieve its own purposes. In our view,

mainly, because of most of the challenges regulators are calling to address, are strongly

tied to human nature (e.g. moral hazard, adverse selection, asymmetric information, etc.),

we suggest that, the time to start the redesigning of a more fair, resilient, stable, and

growth-promoting financial system, banking industry, in particular, has come.

More explicitly, given the rapid acceleration of banking innovation and technological

change and the high-risk behaviour stemming from it, we propose a that more functional

form of banking regulation is needed. Specifically, we suggest that in the process of
3 An online version of Benbrigge’s manuscript can be found in Early English books online
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designing new financial reforms, regulators (policy makers and governments) should

move from a lighter/tougher financial regulation, which underpinning principles have, so

fare, lied down on some sort of ideal self-adjusting financial market perspective4, towards a

more pragmatic interpretation of the current modern monetary economy, which takes into

account banks’ peculiarities, and the underlying process that banks perform on a day to

day basis. In addition, given the speed of financial innovation, we leave to future research,

the identification of the degree of functional regulation to apply to financial intermediaries

explicitly involved in speculative projects.

The above proposal lies on Carl Linnaeus’ principle of classification. Specifically,

Linnaeus postulates that the recognition of the nature of an organism and its accordingly

classification, is the only way to obtain a well-defined an efficient system, which is able

to deal with the organism’s peculiarities. In this way, one will be able to leave less space

for the creation of grey zones. Reverting Linnaeus’ principle to our policy perspective,

we suggest that by classifying banks for what they are, i.e., for what their inner tendency

is, seeker maximizer of profits, rather than seeker of social-welfare, one can obtain two

additional levels of information to take into account along the process of designing the

new financial reform. First, one can explicitly identify agents’ priorities. Second, one

can properly identify regulators’ priorities. Thus, by classifying and regulating banks

accordingly to their nature/functions, one would have a more clear understanding of the

phenomenon one is called to address, reducing, therefore, the creation of grey zones. Next

to, getting inspiration on Minsky (1986), who suggest that identify a phenomenon is not

enough, we need a theory, principle of regulation, in our perspective, that makes instability

a normal result, we suggest that financial instability needs to be considered as the axis of

rotation in the process of designing a new regulatory reform.
4 Dymski (2017) summarises evidence suggesting that financial markets are not self-adjusting. They, actually, can generate crises

with unpredictable, and adverse, consequences for the normal functioning of national macroeconomies.
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6.4 Limitations and Future Research

One of the main limitations of our investigation, as in most SFC macroeconomic models,

is that it has next to no empirical macroeconomic ground. This limitation opens the floor

to advance the possibility to considering them, uniquely, as a tool for thought experiments

rather than a practical instrument to guide the policy maker, or as Sir William Petty (1691)

put it: ‘to give verbum sapienti’.5 Considering this issue, our future research aims to

contribute to fill up the aforementioned gap by extending our investigation in a way to

include empirical estimations within our SFC macroeconomic model.

In addition, given our above policy recommendation, which suggests the urging to future

policy makers to consider a more functionally orientated banking reform, rather than one

size fits all, our future researchwill seek to examine the effects of such proposal via the SFC

framework. Specifically, the SFC framework will provide us not only a feasible laboratory

to conduct such experiment, but also to ground our investigation within a theoretically

structure which account for interconnection between the financial and the real side of the

economy, that has strongly contributed towards the endeavours made by this thesis. Thus,

our future research will seek to model the banking sector through a categorised system of

banks, based on their functional behaviour, wherein isolated analysis of functional capital

and/or other regulatory restriction may be tested to provide evident support for our policy

recommendation.

As the financial revolution that occurs during the wars across the seventeenth, eight-

eenth, and nineteenth centuries, which fostered a new type of banking culture. Today,

perhaps more than ever we witness how financial revolutions (such the recent global

financial crisis) are accompanied by social-political revolutions (Thrump administration,

Brexit, the rise of consensus of "La Lega" in Italy, etc). On this ground, the broad aim

throughout this thesis was to rise the awareness the need of a financial system able to
5 Verbum Sapienti, is essentially translates as ‘A Word to the Wise’, or, in a contemporary interpretation, ‘A Message to the

Government’. Conversely to what is still strongly believed, macroeconomics is not a relative recent discovery. Its genesis does not lie
on the pioneering work of Simon Kuznet (1930s), or on the General Theory of Employment, Interest and Money of John Maynard
Keynes (1936). Macroeconomics had effectively been founded several centuries before, in the work of Sir William Petty (1623-87),
who has been the first to attempt to measure the wealth and income of the nation, even though he was, actually uninterested in
macroeconomics. His main concern was to show ways in which the burden of taxation on landowners can be reduced, such that he
could maintain his wealth, to which he was close attached, i.e., it was a tax message. For a more extended reading on the genesis of
macroeconomics see Murphy (2009).
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ensure the system’s ability to honouring its social function. In this attempt this thesis has

presented three collective chapters on the effectiveness of Basel III in fostering a more

stable, resilient and growth-promoting financial system. And a empirical chapter on the

role played by Keynesian uncertainty on the provision of domestic credit over macroeco-

nomic performance. Whilst significant progress has been made by this thesis to clarify

the ambiguities of the theoretical microfoundations used to explain the existence of banks,

their role in the dissemination of adverse shocks, and the institutional context triggered

the implementation of Basel III, a number of disparate issues and unanswered questions

still prevail, which, going forward, we will duly endeavour to pursue.
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