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Abstract

We show corporate-level real, financial, and (bank) risk-taking effects associated with calculating
loan provisions based on expected—rather than incurred—credit losses. For identification, we
exploit unique features of a Colombian reform and supervisory, matched loan-level data. The
regulatory change induces a dramatic increase in provisions. Banks tighten all new lending
conditions, adversely affecting borrowing-firms, with stronger effects for risky-firms. Moreover,
to minimize provisioning, more affected (less-capitalized) banks cut credit supply to risky-firms—
SMESs with shorter credit history, less tangible assets or more defaulted loans—but engage in
“search-for-yield” within regulatory constraints and increase portfolio concentration, thereby
decreasing risk diversification.
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1. Introduction

In the aftermath of the 2008 financial crisis, the traditional method used to measure
impairment allowances based on incurred credit losses (ICL) is gradually being replaced by the
alternative approach of building provisions based on expected credit losses (ECL).! The move
towards ECL provisioning, responds to the widespread perception that the ICL model resulted in
insufficient and untimely provisions, thereby exacerbating the economic cycle (Acharya and Ryan,
2016; Bischof, Laux, and Leuz, 2019; Huizinga and Laeven, 2019). While less acute, the concern
that loan provisioning induced procyclicality (and thus exacerbated booms and recessions) was
already present before the 2008 financial crisis (see, for example, Laeven and Majnoni, 2003).
The switch from ICL to ECL is considered to be one of the major developments in the recent
history of the banking industry. For example, the American Banks Association described this
regulatory change as “the most sweeping change to bank accounting ever”.? Nonetheless, to date

there is a paucity of empirical evidence on the potential economic effects of this rule change.

In this paper, we fill this gap by studying a regulation that was pioneer in the
implementation of the ECL model. After the Latin American financial crisis of the late 90’s,
Colombia engaged in a major reform of the system used by banks to assess credit risk. The new
system—known as Sistema de Administracion de Riesgo de Crédito (“SARC”)—included a
provisioning scheme remarkably similar to the ECL model in IFRS9 and CECL (i.e., the United
States” standard ASU 2016-13).> Critically, SARC mandated the estimation of expected losses
based on three key ex-ante characteristics statistically associated with ex-post default: borrower

size, loan collateralization, and historical delinquency.

! The TASB introduced the ECL in the accounting standard IFRS9, which was implemented in 2018, in more than 120
countries, whereas in the United States the FASB did so in ASU 2016-13 (also known as “CECL”). The U.S. standard
was planned to be implemented in 2020, but it has been delayed due to the Covid-19 crisis.

2 See https://www.aba.com/advocacy/our-issues/cecl-implementation-challenges. This view is also shared by other
prominent institutions such as the European Banking Association and the Global Public Policy Committee
(representing the six largest accounting networks). For example, the Global Public Policy Committee states: “For
many banks, the adoption of expected credit loss accounting will be the most momentous accounting change they
have ever experienced” (see https://www?2.deloitte.com/bd/en/pages/financial-services/articles/2016-gppc-the-
implementation-of-ifrs9- impairment-requirements-by-banks.html).

3 SARC was introduced gradually and its content was not restricted to the quantification of credit risk (it also contained
guidance on policies and processes (including responsibility definitions)). However, the methodology to quantify
credit losses, the “Modelo de Referencia de Cartera Commercial” (MRC), entered into force in July 1%, 2007.
Therefore, our analysis is conducted around this date. For simplicity, throughout the paper we refer to the change in
the provisioning scheme as “SARC”, as the MRC was developed in the context of SARC.




Several considerations suggest that SARC is especially suited to empirically identify the
economic consequences of the ECL model. First, the Colombian setting allows us to exploit a
combination of proprietary datasets whose granularity offers unique opportunities for the empirical
identification of the effect of the ECL model on the supply of credit and on the real economy.
Second, the identification of the effect of SARC is enhanced by plausibly exogenous cross-
sectional variation stemming from the pre-existing legal framework (the provisioning scheme was
defined based on arbitrary size thresholds introduced by Law 905 of 2004).# Third, unlike recent
provisioning rules, the Colombian provisioning scheme entered into effect before the global
financial crisis that followed the collapse of Lehman Brothers in mid-September 2008. As shown
in Figure Al, during the time window of our analysis Colombia experienced strong economic
growth (more than 5% in all periods), decreasing unemployment, and a rising stock market (the

effect of the 2008 financial crisis was not noticeable until later on, in 2009).

Whether ECL provisioning improves the efficiency of the banking system is an open
empirical question. On the one hand, switching from the ICL model to the ECL model may result
in more timely provisions, addressing the concern that under ICL, provisioning was “too little, too
late” (e.g., Gaston and Song, 2014; Bischof, Laux, and Leuz, 2019).> On the other hand, the ECL
model could also have adverse consequences in the supply of credit to firms and, thereby, in the
economy. Higher ex-ante provisioning could increase the cost of lending, thereby inducing banks
to tighten their lending standards, especially for ex-ante riskier borrowers.® Moreover, as
explained by Freixas and Rochet (2008), higher loan provisioning may decrease bank profits and

capital, thus increasing risk-taking incentives.

4 Following the Law 905 of 2004, SARC classifies commercial firms into three categories—Small, Medium, and Large
(Pequeria, Media and Grande, respectively)—depending on the value of their assets.

5 More specifically, the concern is that, at the beginning of the global financial crisis of 2008, the provisioned amounts
(loan loss allowances) under the incurred loss model were not sufficient to face the downturn. As such, banks had to
create additional provisions, which resulted in lower earnings (provisions are expensed in the profit and loss account)
just at the time when the entities could not recognize the interest income from non-performing loans. The resulting
decrease in income reduced the banks’ regulatory capital during the economic downturn, leading to severe funding
and capital pressures, and eventually forcing many banks to deleverage. A number of banks did so by selling non-
core business lines and reducing the amount of risk-weighted assets (RWA). The reduction of RWA was executed,
to a large extent, by restricting new lending, thereby generating negative externalities.

® The possibility that provisioning under expected losses could lead to credit tightening, amid the COVID-19
pandemic, was the main reason for the delay in the implementation of the CECL in the U.S. (FDIC, 2020).

Similarly, the IFRS loosened the regulation concerning the estimation of ECL under IFRS9 (IFRS, 2020).



Our sample includes comprehensive loan-level data from the universe of commercial loans
granted to banks operating in Colombia, data that we complement with mandatory accounting
information from the corresponding lending banks and borrowing firms. We start by analyzing
the evolution of provisions within a window of one year around the implementation of the change
in the provisioning scheme (i.e., 2006Q2 to 2008Q2). We observe a doubling in the overall level
of provisions in the quarters immediately before and immediately after the introduction of the
regulation (in 2007Q2 the average provision was of around 1.7 percent, whereas in 2007Q3 it
jumped to 3.6 percent). This stark increase in provisions cannot be explained by a deterioration in
economic conditions, as the Colombian economy was booming around the implementation of the
new provisioning scheme.” Moreover, the rise in the level of provisions exhibits substantial
heterogeneity reflecting the specific features of the regulation. Consistent with the key regulatory
parameters dictating the level of provisioning, the increase in provisions is concentrated among
loans granted to smaller borrowers, non-collateralized loans, and loans extended to borrowers

operating in riskier sectors.

We then gauge the impact of the new provisioning scheme on credit supply, using a
difference-in-difference approach to exploit the key regulatory drivers of the level of provisioning
imposed by SARC. Under the new regime, the value of loans extended to smaller firms declines
16 percent relative to the loans extended to larger firms. In parallel, the interest rate paid by smaller
firms is 0.5 percentage points larger than that paid by larger firms, and the maturity of loans granted
to smaller firms declines by roughly 6 percent relative to that of larger firms. Also consistent with
lenders’ minimizing the increase in provisions induced by SARC, we find that the tightening of
credit to smaller borrowers is concentrated among firms operating in sectors with a lower amount
of tangible assets (tangible assets are easier to use as collateral). More concretely, a one standard
deviation decrease in the tangibility of a sector is associated with a reduction of loan value of
around 13 percent. Finally, we observe that smaller borrowers with defaulted loans (i.e., loans
more than 90 days in arrears) exhibit significantly tighter credit conditions under the new

accounting regime. After the change in regulation the value of loans given to defaulting borrowers

" During the 2006Q2-2008Q2 period, the economy was booming as indicated by all major economic indicators
displayed in Figure Al. Furthermore, the IMF’s assessment of the Colombian economy (Article IV, published in
December 2008) stated that “Sound economic policies have contributed to strong economic performance in recent
years. This performance has been accompanied by a significant reduction in macroeconomic vulnerabilities” (IMF,
2008).



(i.e., a subset with a high proportion of “zombie” firms) declines roughly 60 percent, relative to

those of non-defaulting borrowers.

We also find evidence consistent with the notion that the new provisioning scheme
significantly affects the real activity of smaller firms (i.e., the borrowers requiring higher
provisions according to the new provisioning scheme). We observe that the liabilities of smaller
firms decline by 30 percent relative to those of large firms (suggesting that these firms could not
substitute bank lending for other sources of financing). Furthermore, after the implementation of
the new provisioning scheme, the level of smaller firms’ assets and sales (relative to those of larger
borrowers) declines by 20 and 12 percent, respectively. Confirming that the worsening in smaller
firms’ real outcomes is associated with a contraction of credit, our firm-level tests show a
significant decrease in the value of smaller firms’ aggregate loans after the implementation of the

new provisioning scheme.

To shed additional light on the effect of the reform on risk-taking, our final set of tests
explores the impact of the new rules across lenders. We focus on cross-sectional variation in
banks’ insolvency risk, as the effect of the reform is likely to be more pronounced among banks
with less ex-ante capital (these banks have less capacity to take on higher provisions as they are
closer to minimum capital requirements and provisions affect the income statement and thus
shareholder equity). First, we find that, under SARC, “weaker” banks (i.e., banks with higher
insolvency risk) are more likely to avoid borrowers that require higher regulatory provisions (i.e.,
smaller borrowers and borrowers operating in sectors with higher default rates). Within the
subsample of riskier sectors, a one standard deviation increase in insolvency risk is associated with

7.8 percent decline in credit supply.

Second, we partition the sample based on borrowers’ ex-ante loan interest rates and find
contrasting results. For the subsample of low-yield borrowers, we observe that, under SARC,
weaker banks tighten the credit to smaller borrowers (a one standard deviation increase in
insolvency risk is associated with 10.8 percent lower loan values). However, we observe the
opposite result in the subsample of high-yield borrowers. Under SARC, weaker banks provide
more credit to borrowers with higher yields (a one standard deviation increase in insolvency risk
is associated with 20 percent larger loan values). Tellingly, we find that such increase in credit is

accompanied by a substantial increase in interest rates. Taken together, this evidence suggests that



SARC induces weaker lenders to engage in “search-for-yield” within the constraints of the
regulation in an attempt to make up for the lower profitability induced by the increase in

provisions.

Third, we examine whether SARC resulted in a reshaping of banks’ loan portfolios.
Regarding the composition of the banks’ loan portfolios, we find that under SARC, more affected
banks (i.e., weaker banks) end up with smaller portfolios of loans (a one standard deviation increase
in insolvency risk is associated with a 5 percent decrease in the aggregated value of loans in the
portfolio). Furthermore, we find that weaker banks increase relatively more their credit to
borrowers with a longer credit relation with the bank. We also observe that the portfolio of weaker
banks contains loans granted to borrowers in sectors with more tangible assets and lower default
rates. Consistent with our prior tests, these results suggest that weaker banks reduce credit and

engage in lending behavior that minimizes the increase in provisions induced by SARC.

However, we also find that, under SARC, weaker banks increase the concentration of their
portfolio of loans (a one standard deviation increase in insolvency risk leads to an increase in the
Herfindahl index of 10 percent or more), an increase that is larger for banks with higher ex-ante
exposure to smaller borrowers. In line with our prior results, this evidence suggests that the effect
of SARC on bank risk-taking is nuanced. While bank portfolios become more “conservative” (i.e.,
smaller loan volume, well-known clients, and sectors with lower risk and more tangible assets),

those portfolios are more concentrated and thus provide less risk diversification.

Taken together, our evidence suggests that the new provisioning scheme induces banks to
reduce credit and charge a higher cost of capital to riskier (mainly smaller) firms, a lending
behavior that translates into a slowdown of real activity among the affected borrowers. The effect
is stronger among banks with less capital, which have less capacity to take on higher provisions.
While these banks avoid borrowers that induce higher provisions (typically riskier borrowers), the
overall effect of SARC on bank risk-taking is mixed, as banks engage in “search for yield” within
the constraints of the regulation to mitigate the negative effect of higher provisions on bank
profitability. Moreover, the induced lending behavior results in more concentrated (and thus less

diversified) loan portfolios.

Our paper builds on prior research on the relation between bank provisioning and economic

cyclicality. One stream of this research shows that, under the ICL model, banks often delay



provisioning for bad loans, and that such delay is associated with bank behavior that induces
procyclicality (Laeven and Majnoni, 2003; Beatty and Liao, 2011; Bushman and Williams, 2012
and 2015, Bischof, Laux, and Leuz, 2019; Huizinga and Laeven, 2019). More recent literature
analyzes the effect of switching from the ICL model to the ECL model, whose relevance is
enhanced by the recent introduction of IFRS9 around the world and the impending implementation
of ASU 2016-13 in the United States. A strand of this literature studies theoretically the potential
effect of the ECL on the economic cycle (Abad and Suarez, 2018; Buesa, Poblacion and Tarancon,
2019; Mathieux, Sapra, and Zhang, 2020). Other recent papers exploit newly published data on
the implementation of IFRS9 to test empirically the effect of the ECL model. Lopez-Espinosa,
Ormazabal, and Sakasai (2020) document an increase in the informativeness of LLP amounts
reported under ECL (vis-a-vis those reported under ICL) when credit conditions are relatively
more adverse. Using reconciliation disclosures on the day-one impact of IFRS9 in the European
Union, Gaffney and McCann (2019), Ertan (2020) and Léw, Schmidt, and Thiel (2019) provide

evidence consistent with IFRS9 inducing an increase in provisions and a decline in credit.

Our study adds to this research in various ways. First, our evidence on the effect of ECL
provisioning provides important insights to help manage the regulatory tradeoff between economic
growth (we study real effects induced by changes in credit supply) and financial stability (we study
changes in banks’ risk-taking behavior). Second, our setting offers new and unique opportunities
for the empirical identification of the effect of ECL provisioning on the supply of credit. Third,
the granularity and comprehensiveness of our combined datasets allows us to address two
unexplored consequences of ECL provisioning, namely whether the credit contraction induced by
the ECL model affects firms’ real and financial outcomes and whether banks make up for the
decrease in credit supply by engaging in “search for yield”. Fourth, ours is the first paper
documenting that the effect of ECL provisioning in credit supply is strong enough to reshape the
characteristics of the loan portfolio of banks (e.g, loan concentration). Fifth, ours is also the first

paper showing that the effect of ECL provisioning critically depends on banks’ insolvency risk.

Another stream of prior research on the relation between bank provisioning and economic
cyclicality studies the dynamic component of the provisioning schemes introduced as part of the
macro-prudential toolkit of some countries (Agénor, and da Silva, 2016; Jiménez et al., 2017;

Gomez et al., 2020). The provisioning scheme we study is fundamentally different from the



dynamic provisions in prior studies.® To begin, the ECL model is used to estimate specific
provisions, whereas the dynamic component of the provisioning schemes is part of banks’ generic
loan loss provisions. More critically, when credit is higher, dynamic provisions are also higher,
while the level of expected losses crucially depends on future prospects. In fact, a key issue in the
debate surrounding the ECL model is the concern that, in some situations, such a provisioning
scheme can exacerbate economic downturns (e.g., Abad and Suarez, 2018). Notably, in the context
of the COVID-19 pandemic there is a widespread concern that a full application of the ECL model
would exacerbate the crisis, a concern that has triggered a variety of responses from bank
regulators and supervisors, accounting regulators, and legislators (Borio and Restoy, 2020).° Our
evidence provides empirical support for the claim that provisioning based on expected losses can
contribute to the slowdown of economic activity.

In addition, our paper makes several contributions to the literature on financial
intermediation. First, by showing that the accounting for loan loss provisions have important firm-
level real effects (via changes in banks’ credit supply), we contribute to the literature on the effects
of the financial system on the real economy (Ivashina and Scharfstein, 2010; Bolton et al., 2016;
Di Maggio et al., 2017; Beck et al., 2018; Agarwal et al., 2018; Jiménez et al., 2019), a stream of
research which is mainly focused on the real effects of financial crises and monetary policies, and
thus rarely touches on the role of accounting rules.!® Second, our result that the effect of SARC is
a function of asset collateralizability provides empirical support for theoretical models on the
crucial role of collateral in the mitigation of credit risk (Stiglitz and Weiss, 1981; Rajan and
Winton, 1995, Gorton and Ordofiez, 2014).!! Third, by showing that provisioning schemes can

induce banks to “search for yield”, our work extends the literature on the risk-taking behavior of

8 It is important to mention that the dynamic component of the SARC regulation was implemented in 2010. Since
July 2007, banks were mandated to only accumulate provisions under the new provisioning model based on expected
losses. In 2010, the regulator established the conditions to reducing loan provisions according to the credit cycle and
on bank-specific conditions, and hence making use of the dynamic component of the loan provisions.

® As explained by Borio and Restoy (2020), the authorities’ response so far includes three types of initiatives: (i)
allowing banks to temporarily suspend the application of the ECL model, (ii) enhancing existing arrangements so as
to temporarily sterilize the effect on regulatory capital, and (iii) issuing pragmatic implementation guidance to avoid
a boost in provisions. For more details, see Lopez-Espinosa et al. (2020).

19 One exception is Jiménez et al. (2017)’s study of dynamic provisioning. However, these authors do not find real
effects associated to the introduction of dynamic provisioning (which is different from provisioning based on expected
losses).

! While the literature provides some empirical evidence on the role of collateral in the mitigation of credit risk (e.g.,
Degryse and Van Cayseele, 2000; Jimenez et al., 2006; Agarwal and Hauswald, 2010), our paper sheds new light on
this important issue by exploiting a major regulatory change in the accounting for loan loss provisioning.



financial intermediaries (see e.g., Rajan 2005, Boyd and De Nicolo, 2005; Acharya et al., 2006;
Maddaloni and Peydr6, 2011, Becker and Ivashina, 2015).

The rest of the paper is organized as follows. Section 2 provides background on the
regulatory reform and discusses prior literature. Section 3 describes the data and presents
descriptive statistics. Section 4 analyzes the effect of the regulatory change across borrowers,
including changes in the supply of credit and the corresponding consequences in firm outcomes.

Section 5 analyzes the effect of the regulatory change across lenders. Section 6 concludes.

2. Background and Prior Literature

2.1. Institutional Background

The Latin American financial crisis in 1998 generated the perception that banks’ credit
management systems were not effective. As a response, Colombia’s financial regulator, the
Superintendencia Financiera de Colombia (SFC), pushed for a major reform of the risk
management systems of Colombian banks.!? In particular, the SFC required banks to implement
a risk management system known as Sistema de Administracion de Riesgo de Credito (henceforth
we refer to the system as “SARC”). SARC was introduced through the 2002 “Circular Externa
117, which established general principles for the evaluation of credit risks.!* The new approach
was aimed at addressing perceived deficiencies in risk assessment practices, including ad-hoc
classification of risks and insufficient provisioning (SFC, 2013). SARC was implemented in three

phases extended over several years.!*

12 The Superintendencia Financiera de Colombia (SFC) was created as a result of merging the Superintendencia
Bancaria de Colombia and the Superintendencia de Valores (Decree 4327 of 2005, subsequently modified by Decree
2555 0f 2010, Law 1480 of 2011, and Decree 710 of 2012).

13 SARC modified the second chapter of Circular Externa 100 of 1999, which is focused on credit risk management.
Circular Externa 11 of 2002 was complemented by the “Carta Circular 31" of March 5, 2002”, which established the
timing for the implementation of SARC.

14 The three phases were the following (Carta Circular 31 del 2002): (i) First, banks were required to prepare and
present an implementation plan, (ii) second, banks were required to gather historical data and build information
systems and software for the assessment and management of credit risk (iii) finally, banks were required to apply the
methodology to estimated expected losses.



A central point of the new risk management system was a provisioning scheme based on
the expected losses of each individual loan.!> According to the new framework, expected losses
were computed as follows,

Expected Loss= PD*EAD*LGD
where PD is the probability of default (probabilidad de incumplimiento), EAD is the exposure at
default (exposicion del activo) (that is, the outstanding debt at the time of default), and LGD is the
expected loss given default (pérdida esperada de valor del activo dado el incumplimiento). This
approach contrasts with the previous practice of defining provisions based on incurred losses,
which was the provisioning scheme dictated by the major accounting standards at that time (i.e.,
IFRS39 and U.S. GAAP).

The new methodological framework to estimate expected losses of commercial loans was
introduced in 2005—in a later phase of the implementation of SARC—and is commonly known
as Modelo de Referencia de Cartera Commercial (MRC).'® The MRC provides specific guidance
for the estimation of PD, EAD, and LGD (i.e., the parameters to compute expected losses). The
effect of the new approach crucially depends on borrower size, the value of collateral, and the
number of days in arrears. This is because MRC provides specific values of PD and LGD for a
classification of borrowers based on size and credit rating (which, for existing clients, is a function
of delinquency). Moreover, LGD is a function of loan collateral, and the value of collateral is
adjusted based on the number of days in arrears.!” The MRC entered into effect on July 11 2007.1%
As shown in Figure A1, when the new model was first implemented in the third quarter of 2007,
macroeconomic conditions in Colombia were stable (the spillover of the 2008 financial crisis is

not noticeable in the economic indicators until 2009)."

15 The content of SARC is not restricted to the quantification of credit risk. SARC also introduced qualitative
modifications in the second chapter of Circular Externa 100 of 1999 regarding policies, processes (including
responsibility definitions), and specific rules.

16 The framework is defined in Circular 052 of 2004 (a major modification of chapter 2 of Circular Externa 100 of
1999) and in Circular 020 of 2005 (new Appendix III of chapter 2 of Circular Externa 100 of 1999).

17 The regulatory document includes matrices containing estimates of the 12-month probability of default as a function
of firm size (following the Law 905 of 2004, SARC classifies commercial firms as “Small”, “Medium”, and “Large”—
depending on the value of their assets) and the credit rating assigned to the borrower. The number of days in arrears
is taken into account not only in the computation of PD, but also in that of LGD. The regulatory document also
provides specific LGD values as a function of loan collateralization.

18 The SFC developed MRC for commercial credit (which is the focus of our paper). For consumer credit, the SFC
developed MRCO (i.e., “Modelo de Referencia de Cartera de Consumo’), which was published in December 2006
and entered into effect on July 1%, 2008.

1% The Central Bank began to ease credit conditions at the end of 2008.



The provisioning scheme based on expected losses introduced by SARC (and specifically,
by the MRC) is remarkably similar to the Expected Credit Loss (ECL) model in recent accounting
standards IFRS9 and ASU 2016-13 in the United States (also known as “CECL” or “Current
Expected Credit Loss” model). To begin with, both rules switch the estimation of provisions from
a model based on incurred losses to a model based on expected losses. As such, under SARC and
IFRS9/CECL, the probability of default is positive at origination. Moreover, the parameters to
compute expected losses are the same under SARC and IFRS9/CECL, namely PD, EAD, and LGD.
Finally, both SARC and IFRS9/CECL require banks to measure these parameters as a combination
of banks’ estimations based on proprietary historical data and other specific quantities provided
by the regulator. These similar features suggest that studying the effect of the expected loss model
of SARC can shed light on the potential economic consequences of IFRS9/CECL.2° In a way, by
introducing SARC, the SFC was pioneer in the implementation of loan provisioning based on
expected losses, and thus a precursor of IFRS9 and CECL. This is especially important
considering that there is still limited historical data to assess the effect of these important

accounting standards.

2.2. Prior Literature
2.2.1. Literature on Loan Loss Provisions

A large literature in accounting studies loan loss provisions (LLP). One stream of this
literature analyzes the information content of these provisions. To understand the credibility of
LLP information, this research studies banks’ motives to exercise discretion in LLP reporting,
notably earnings management, regulatory capital management, and tax management (e.g., Beatty
and Liao, 2014). As explained by Ryan (2011) and Beatty and Liao (2014), Beaver et al. (1989)
started this literature by documenting a positive association between market value and loan loss
provisions. Beaver et al. (1989) interpreted this finding as suggesting that, by reporting higher
LLP, managers convey to the market that the bank can absorb the negative impact of LLP on

earnings. Similarly, subsequent papers argue that a higher LLP signals a bank’s ability to collect

20 In contrast to IFRS9/CECL, the methodological framework introduced by SARC includes a countercyclical
adjustment. However, while the adjustment methodology was published in 2007, the dynamic component of SARC
provisions did not fully enter into force until 2010 (i.e., after the end of our sample period) and thus does not affect
our inferences. For details on the Colombian banking regulation during our sample period, see also Gomez et al.
(2019).
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bad debt (Elliot, Hanna, and Shaw, 1991; Griffin and Wallach, 1991).2! Ahmed, Takeda, and
Thomas (1999) called into question these interpretations by finding that LLP is negatively related
to stock returns (see also Collins, Shackelford, and Wahlen, 1995). In contrast to previous papers,
these authors argue that, rather than by financial reporting incentives, discretion on LLP is driven
by the need to meet regulatory capital requirements.?> More recently, other authors have examined
additional dimensions of LLP reporting, including tax incentives (Andries, Gallemore, and Jacob,
2017), sentiment in the estimation of LLP (Hribar et al., 2017), the interaction between external

auditors and bank regulators (Nicoletti, 2018), and bank competition (Tommy, 2019).

Another stream of research analyzes the relation between LLP and cyclicality. Laeven and
Majnoni (2003)’s evidence suggests that a substantial number of banks around the world delay
provisioning for credit losses, exacerbating the impact of the economic cycle on banks’ profit and
capital. Relatedly, Beatty, and Liao (2011), and Bushman and Williams (2012, 2015) find that

banks that record timely LLP make good risk management decisions that reduce procyclicality.??

Finally, some papers study the effect of the dynamic component of the provisioning
schemes introduced as part of the macro-prudential toolkit of some countries (Agénor, and da
Silva, 2016; Jiménez et al., 2017; Goémez et al., 2020). Notably, Jiménez et al., (2017) show that
dynamic provisioning smooths credit supply cycles and, in bad times, supports firm performance.

We add to prior literature on LLP in several ways. By examining the effect of a major rule
change in LLP reporting (i.e., the introduction of the ECL model to estimate LLP), our study
contributes to the empirical identification of the causal effect of loan loss provisioning on

managerial decision making. But perhaps more importantly, we provide evidence that the

21 Other papers in this literature include Wahlen (1994)’s, which points out the importance of controlling for NPLs
and charge-offs, Liu and Ryan (1995)’s, which highlights the importance of loan type, and Beaver and Engel (1996)’s,
which shows the importance of distinguishing between discretionary versus non-discretionary LLP. Liu, Ryan, and
Wahlen (1997) find that positive association between loan loss provision and bank stock returns is only obtained by
banks with low regulatory capital in the fourth fiscal quarter.

22 Ryan (2011) and Beatty and Liao (2014) rationalize the mixed results of this literature by arguing that the
determinants of LLP reporting and its capital-market effects depend on a number of factors: NPLs and charge-offs
(Wahlen, 1994), loan types (Liu and Ryan, 1995), and the distinction between the discretionary and the non-
discretionary part of LLP (Beaver and Engel, 1996; Liu, Ryan, and Wahlen, 1997).

23 Beatty and Liao (2011) find that banks that postpone recognition of loan losses are more likely to reduce lending
under adverse credit conditions, which leads to higher lending pro-cyclicality. Bushman and Williams (2012) find
that forward-looking provisions designed to smooth earnings dampen discipline over risk taking. In contrast, these
authors also find that forward-looking provisions designed to reflect timely recognition of future losses are associated
with enhanced discipline. Relatedly, Bushman and Williams (2015) show that delayed expected loan loss recognition
is more common among more vulnerable banks.
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reporting of LLP affects banks’ lending behavior and that the induced credit contraction affects
the real economy (i.e., it affects borrowers’ fundamentals). In contrast to the evidence on the effect
of dynamic provisioning, our results suggest that ECL provisioning can exert a negative effect on

credit and firm performance.
2.2.2. Literature on the Expected Credit Loss Model

The recent introduction of IFRS9 around the world and ASU 2016-13 in the United States
(also known as CECL) has triggered a nascent literature on the ECL model.?* Part of this research
develops models for estimating expected credit losses using publicly available information (e.g.,
Harris, Kahn, and Nissim, 2018; Lu and Nikolaev, 2019). Other research focuses on the
informational consequences of the ECL model. In particular, the evidence in Beatty and Liao
(2020) is consistent with the notion that the previous incurred credit loss (ICL) model imposed
constraints that prevented banks from fully incorporating information about future losses (they
show that, compared to reported provisions under the ICL model, analyst provision forecasts have
incremental predictive power for future non-performing loans). Using a sample of international
banks, Lopez-Espinosa, Ormazabal, and Sakasai (2020) document that LLP amounts reported
under the ECL model are more informative about bank risk than those reported under the ICL
model. A few recent papers provide evidence consistent with the ECL model inducing an increase
in provisions and a decrease in credit (Gaffney and McCann, 2019; Ertan, 2019; Léw, Schmidt,
and Thiel, 2019).

Other recent research in banking studies the effect of the ECL model on procyclicality from
a theoretical perspective, with the support of simulation techniques. Abad and Suarez (2018) show
that the ECL model increases more suddenly the level of provisions than the ICL model when the
economy switches from expansion to contraction. In turn, regulatory capital declines more
severely at the beginning of the downturn. Buesa, Poblacién, and Tarancon (2019) find that IFRS9
is less procyclical than IAS 39, but more procyclical than ASU 2016-13.

Our study contributes to the nascent literature on the ECL model by exploiting a regulatory
change that occurred several years before the introduction of the IFRS9 and CECL. Studying the

effect of the ECL model in different points in time is important to ensure that the inferences are

24 ASU 2016-13 is short for “Accounting Standards Update (ASU) 2016-13, Financial Instruments — Credit Losses
(Topic 326)”. CECL stands for “Current Expected Credit Loss”.
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not affected by the specific circumstances surrounding a given regulatory change. Moreover, we
exploit a unique dataset whose granularity allows us to control for the confounding effects of credit
supply and demand. But perhaps more crucially, ours is the first study to show that the ECL model
has important real effects in both lender and borrower behavior, and that these effects vary cross-
sectionally based on borrower size and lender insolvency risk. We show that ECL provisioning
induces a contraction of credit while having a mixed effect on banks’ risk-taking behavior,
evidence that provides insights into the regulatory tradeoff between economic growth and financial

stability.

3. Data

In this section, we describe the data we use to identify the impact of the change in loan
provisioning on local credit supply, bank risk-taking, and real effects. We merge three proprietary
datasets. The first dataset contains supervisory quarterly information on commercial bank lending
at the loan level. The second dataset contains annual financial information at the firm level from
non-financial firms. The third dataset contains monthly financial information at the bank level.

The first dataset, at the loan-level, uses supervisory information on the universe of
commercial loans. The data is obtained from reports sent quarterly by every commercial bank to
SFC (the Colombian banking supervisor). Reports are mandatory, updated electronically, and
include detailed characteristics of all the new and continuing loans made to firms by every bank
in Colombia. All loans must be reported regardless of their size. For each loan, the dataset
includes the issuing bank, the borrower, the outstanding amount, the (annualized) interest rate, the
maturity of the loan, the fraction covered by collateral, and some information about the borrowing
firm (size, location, and sector). We aggregate the observations at the firm-bank-quarter level, to
which we refer to as “loan” level. Average loan characteristics are weighted by loan volume.
Aggregated loan volume is the sum of the value of all outstanding loans that a firm holds from a
certain bank in a given quarter (see definition in Table Al in the appendix). Since loans are
tracked quarterly, we can observe their evolution until maturity. Therefore, we observe whether
the debtor obligations are being fulfilled, and if they are not, by how much and for how long each
loan has been underperforming. Importantly, lenders are mandated to classify their borrowers into

three categories—small, medium, large—based on the volume of the borrowers’ reported assets.
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Finally, we exclude from our study loans to individuals pursuing entrepreneurial activity, as our
study focuses on the real effects of loan loss provisioning on corporations.

The second dataset includes financial and balance sheet information at the firm level. The
data is extracted from the Financial Statement Database processed by the Superintendencia de
Sociedades (SS).?> The database includes a unique identification number, company name, place
of incorporation, industry affiliation (sector), balance sheet information (i.e., assets, liabilities, and
equity), and income statement information. We remove observations with negative assets,
liabilities, and operational income. In addition, we exclude firms undergoing liquidation at the
start of the sample period (such firms are under financial distress and behave differently from the
rest).%6

The third dataset contains financial information reported by all commercial banks to SFC.
The data includes detailed monthly balance sheets and income statement information on the
reporting banks. We use these data to construct bank-quarter level measures of bank size, risk,
insolvency risk, capital, and performance.

We compare the relative impact of SARC on firms around the lower regulatory size
threshold used to classify borrowers, namely COP 2.1 billion. In particular, we focus on firms
with assets (measured in 2005) between COP 1.5 billion and COP 4.5 billion (i.e., roughly USD
500,000 and USD 1.5 million, respectively). As such, our sample includes firms classified as
“small” (pequenias) and firms classified as “medium” (medianas) by the Law 905 of 2004
(henceforth we refer to these groups as Smaller and Larger, respectively). In terms of empirical
identification, our sample offers the advantage of including firms with similar characteristics but
classified into two groups based on an arbitrary criterion (these are the firms closest to the
regulatory size threshold). Finally, our sample period is defined as a symmetric window of one
year (four quarters) around the introduction of SARC, namely from the second quarter of 2006 to
the second quarter of 2008. Our sample consists of 41,354 firm-bank-quarter observations, 15
banks and 2,560 firms.

Table 1 presents descriptive statistics of the characteristics for the whole sample at the

bank-firm-quarter, firm-year, and bank-quarter levels. The mean (median) loan value is COP 57

25 The Superintendencia de Sociedades (Superintendence of Corporations) is a regulatory agency of the Government
of Colombia that oversees corporations (see https://www.supersociedades.gov.co/SitePages/Inicio.aspx).

26 As established by Law 550 from 1999, firms in liquidation are temporarily protected from creditors to give them
time to restructure their operations, akin to Chapter 11 in the United States.
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million (COP 31 million), which corresponds to roughly USD 19,000 (10,000).2” The average
provision rate is around 3.4 percent of loan value, while the average interest rate is 20 percent.
Table 1 also shows that the average maturity is two years, that 20 percent of the loans are
collateralized, and that 24 percent of loans are in arrears (i.e., the payments are at least one day

late).

Table 2 presents a descriptive comparison of the two previously defined sample groups,
namely Smaller and Larger firms. The quarterly variables are measured in 2007Q?2, that is, in the
quarter prior to the implementation of the reform (consistently, the annual variables are measured
in 2006, that is, in the year prior to the implementation of the reform). As shown in the last two
columns of Table 2, the statistical distribution of all variables is similar in the two groups, with all
normalized differences statistically insignificant (Imbens and Wooldridge, 2009). The average
loan loss provisions for Smaller and Larger firms are, respectively, 1.3 and 1.4 percent of the
outstanding loan volume. The corresponding average interest rates are, respectively, 18.3 and 18.7
percent, the average maturity of loans is, respectively, 1.8 years and 2 years. The percentage of
loans in arrears is also similar in the two groups (20.3 and 19.3, respectively). Smaller and Larger
firms are also indistinguishable across several firm-level variables such as total value of loans,
assets, liabilities, and sales. Finally, Table 2 also shows that the banks that serve both groups of
firms also exhibit similar characteristics (solvency ratios, return on assets, and amount of non-

performing loans).
4. The Effect of the Regulatory Change Across Borrowers

4.1. Loan Loss Provisions

4.1.1. Graphical Evidence

As a first step to understand the impact of the new provisioning scheme, we analyze
graphically the evolution of the volume of provisions around the introduction of SARC. We
conduct this analysis to confirm that SARC indeed had a significant effect in bank provisioning
(i.e., the regulation was effectively enforced). Figure 1 presents the average rate of provisions to

outstanding loans for the quarters immediately before and after the implementation of SARC. To

27 Around 97 percent of the number of loans in our dataset are denominated in Colombian pesos. We restrict our
analysis to loans in domestic currency. Including these loans does not alter our results in any significant way.
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further identify the effect of SARC, we split the sample into groups of borrowers that would be
impacted differently by the new rules. In particular, we explore cross-sectional variation in the
effect of SARC on the volume of provisions along the three main parameters used to compute the
regulatory provision rate: borrower size, collateral, and delinquency (i.e., loans with significant

numbers of days in arrears).

In Figure 1, Panel A, we split the sample into Smaller and Larger firms. Two important
patterns emerge from this analysis. First, the average provisions increase significantly after the
introduction of SARC. Second, the effect of the regulation is concentrated among Smaller firms.
More concretely, the gap between the average provisions of the two groups widens significantly
after the introduction of SARC (from around 1 percentage point to around 4 percentage points of

outstanding loans).

In Figure 1, Panel B, we split the sample into loans with and without collateral. The figure
shows that the increase in provisions is more pronounced among loans without collateral.
Roughly, after SARC the difference between the provisions rate of loans without collateral

increases from 0.1 percentage points to 1 percent point.

In Figure 1, Panel C, we split the sample into sectors with above/below median default
rates (delinquencies greater than 90 days). Consistent with loan loss provisioning under SARC
being more sensitive to the number of days in arrears, Panel C shows that, under the new
regulation, firms in sectors with higher default rates exhibit a relatively higher increase in the level
of provisions. Roughly, after the implementation of the new scheme the provisions rate in riskier
sectors increases from 0.5 percentage points to 1 percentage point, relative to that in less risky

sectors.

Overall, Figure 1 shows that, after the introduction of SARC, the overall level of loan loss
provisions increases dramatically. The increase in provision rates is especially sharp among
smaller borrowers, borrowers without collateral, and borrowers in sectors with high delinquency
rates. This evidence is consistent with the predicted effect of SARC on loan loss provisions based
on the key parameters defined in the regulation (i.e., borrower size, collateral, and delinquency)
and thus confirms that SARC had a significant effect in bank provisioning (i.e., the regulation was

effectively enforced).
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4.1.1. Regression Analysis
To analyze more formally the effect of SARC on the level of provisioning, we estimate the
following model focusing on the two quarters around the implementation of the regulation

(2007Q2 and 2007Q3):

Provisiongp,q = o+ p1Posty + p2SmallFirms+ f3 SmallFirms*Post, + f+Collateralspg + (1)

PsCollateralsp o* Post, + fsLaters g + frLlates g * Posty+ rpq

where Provisiony,q is the ratio of provisions to loan value given to firm f* by bank b in quarter g.
Post, is an indicator variable that equals one in the third quarter of 2007 (i.e., the first quarter of
implementation of SARC), and zero in the second quarter of 2007 (i.e., the quarter prior to the
implementation of SARC). SmallFirmyis an indicator of whether firm f'is in the Smaller group.
Collateralyy,q 1s the fraction of firm f’s outstanding loans from bank b in quarter ¢ that are covered
by the firm’s assets (the fraction is weighted by loan value). Latess,, is an indicator of whether

firm fholds a loan in arrears from bank b in quarter g.

Table 3 presents the results of this analysis. In columns (1) and (2) we conduct the analysis
separately for the quarter before the implementation of SARC—2007Q2—and the first quarter of
the implementation of SARC—2007Q3. Column (1) shows that, prior to the implementation of
the new provisioning scheme, bank provisions were unrelated to borrower size and to loan
collateral. Somewhat surprisingly, column (1) also shows that the provision rate is not
significantly higher for loans in arrears. In contrast, column (2) shows that, under SARC,
provisions are higher for smaller firms, for loans without collateral, and for loans in arrears.
Column (3) presents the results of estimating equation (1) pooling observations from 2007Q2 and
2007Q3. Column (3) confirms that, under SARC, the average provision rate of loans is higher
than in the quarter prior to the reform (the baseline increase is 2.4 percent). Column (3) also
confirms that the increase in provisions after the reform is concentrated among smaller firms and
uncollateralized loans (the increase in provisions is also more pronounced among loans in arrears,

but the difference is not statistically significant).

One potential concern about the results in columns (1)-(3) is that the documented increase
in provisions could be confounded by a simultaneous increase in loan defaults (such an increase

in loan defaults could be a random coincidence or could reflect the possibility that the regulation
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was introduced in anticipation of a deterioration in the credit conditions). In columns (4) and (5)
we assess the empirical validity of this concern. In particular, we replace the dependent variable
with Default;pq, an indicator variable that equals one if firm f'holds a loan from bank b in quarter
q that is more than 90 days past due. In contrast to the results in column (3), the coefficient on
SmallFirmg* Post, and the coefficient on Collateralp,*Post, are not statistically significant. That
is, we find no significant increase in the default rates in the quarter of the implementation of the
reform.?® In summary, the results in Table 3 confirm that the implementation of SARC induced
an increase in the level of provisions, particularly for small firms, uncollateralized loans, and (to a

lesser extent) loans in arrears.

4.2. Credit Supply

In this section, we study whether the increase in provisions induced by SARC affects credit
supply. To measure changes in credit supply, we focus on three main loan characteristics capturing
lending volume and lending conditions: loan value, interest rate, and loan maturity. In consistency
with prior tests, we explore cross-sectional variation on the effect of SARC on credit supply along
the three main parameters used to compute the regulatory provision rate (i.e., borrower size,
collateral, and delinquency). Exploiting this cross-sectional variation sharpens identification, as

the effect of SARC is expected to vary with these three parameters.

4.2.1. Borrower Size
We first analyze the impact of SARC on these loan characteristics on a quarter by quarter

basis. Specifically, we test:

Vibg = O+ Y BeSmallFirms*Quartery + Yrp + Yoq + €1bg (2)

where yr» 4 are a series of loan-level variables—provisions, volume, maturity, and interest rate—
aggregated at the firm-bank-quarter level (i.e., firm £, bank b, and quarter ¢q). SmallFirmyis an
indicator variable for whether the firm is the Smaller group. Quarter,is an indicator for quarter q.
Equation (2) also includes firm-bank fixed effects ys», to control for time-invariant firm-bank

characteristics (including the determinants of firm-bank matching), as well as bank-quarter fixed

BMoreover, the credit quality remains stable during 2007-2008 as shown in Reporte de Estabilidad Financiera,
2009.
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effects vs,4 to control for quarterly movements in credit supply at the bank level. We exclude the
quarter prior to the implementation of SARC—2007Q2—so that all coefficients of interest are

relative to that quarter. Standard errors are double-clustered at the firm-bank and quarter levels.

Figure 2 presents the results of estimating equation (2) for loan value, interest rate, and
maturity. For completeness, we also re-estimate equation (2) using provision rates as alternative
dependent variables. In consistency with prior analyses, Panel A shows that, under SARC, the
increase in provision rates is significantly stronger for smaller firms. By the end of our sample
period, the average provision rate of smaller firms is 4 percent larger than that of larger firms
(relative to the quarter of the implementation of the reform). This relative increase in the provision
rate of loans to smaller firms increases the opportunity cost associated with lending to this group
of firms. This suggests that the implementation of the new provision scheme could have led to a

relative tightening of credit terms for smaller firms.

The evidence in Panels B, C, and D is consistent with this idea. Panel B shows that, under
SARC, the volume of lending to smaller firms gradually declines relative to that of large firms.
By the end of the sample period, the value of loans to smaller firms is 10 percent lower than that
to larger firms. Consistent with a tightening of lending conditions to smaller firms, Panel C shows
arelative increase in the interest rate paid by smaller firms on their loans. By the end of the sample
period the difference in the interest rate charged to smaller firms relative to that of larger firms
increases 0.6 percent relative to the quarter of the implementation of the reform. In parallel, Panel
D shows a relative decline in the maturity of loans to smaller firms (around 6 percent), relative to

the quarter of the implementation of the reform.

In consistency with our prior analyses, we estimate the following model as an alternative

way of gauging whether SARC affected credit supply across smaller and larger firms:
Vibg = 0+ BSmallFirmys * Post+ Yrp + Yoq + Vsq + Efbg 3)

where yz»4 and SmallFirmy are defined as in equation (2), and Post, is an indicator variable for
quarters after 2007Q2. In addition to the firm-bank fixed effects y;», and bank-quarter fixed effects
Yb,4» We also include sector-quarter fixed effects, ys 4 to control for variations in credit demand at
the sectorial level. Standard errors are double-clustered at the firm-bank and quarter level. The

results of estimating equation (3) show that, under SARC, banks reduce the supply of credit to
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smaller firms (Table 4, columns 1-3). The estimated coefficients point to a relative reduction of
around 16 percent (columns 1-3). Consistently, the results in columns (4)-(6) show a relative
increase in the interest rate charged to smaller firms of roughly 0.5 percent. In parallel, columns
(7)-(9) reveal that, after the reform, the average loan maturity of smaller firms declined by roughly

6 percent relative to that of larger firms.

4.2.2. Collateralizability

Next, we exploit cross-sectional variation in the second of the main parameters determining
the provision rate under SARC, namely collateralization. To capture this variation ex-ante (i.e.,
before the loan contract) we use asset tangibility, as tangible assets are easier to use as collateral
than intangible assets (e.g., Jimenez and Saurina, 2004; Mayordomo, 2019). Thus, we test whether
the post-SARC reduction in the supply of credit to smaller firms is even more pronounced in
sectors where firms have relatively fewer tangible assets.?” In particular, we estimate the following

model:

Vrbg = o+ BiTangibleSectors*Post, + f2SmallFirms*Post, + f3TangibleSector:

*SmallFirmg*Posty + Vb + Voq + Ysq + €fbg “4)

where yz»q, SmallFirmy, and Post, are as previously defined (see equation (3)). TangibleSector; is
an indicator variable that equals one if the average ratio of fixed assets over total assets in sector s
(i.e., the sector in which firm f operates) is below the sample median, and zero otherwise. The
fixed effect structure of equation (4) is as in equation (3). We include firm-bank fixed effects, vz,

bank-quarter fixed effects, y5 4, and sector-quarter fixed effects, ys,q.

Table 5 presents the results. As shown in columns (1)-(2), the post-SARC relative
decrease in credit supply for smaller firms is particularly pronounced in less tangible sectors, that
is, among firms whose assets are more difficult to collateralize. The magnitude of the coefficient
P suggests that the difference in this relative decrease in credit supply is economically meaningful
(around 13 percent). Consistently, columns (3)-(4) show that the post-SARC relative increase in
interest rates for smaller firms is particularly pronounced in less tangible sectors. The magnitude

of the coefficient f3 suggests a difference in this relative increase of around 0.4 percent. Overall,

2% We define tangibility as the ratio of fixed assets to total assets. We exclude mobile assets, given that the registry of
mobile guarantees was only implemented in 2013 with Law 1676. For exposition purposes, in Table A2, we display
the top- and bottom-10 3-digit sectors (ISIC Rev 3) by tangibility of assets.
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the results in Table 5 suggest that the post-SARC tightening of credit margins to smaller firms is
more pronounced among firms with assets that are more difficult to use as collateral in loan

contracts.

4.2.3. Delinquency

Finally, we exploit cross-sectional variation in the third of the main parameters determining
the provision rate under SARC, namely loan delinquency (i.e., loans in arrears). In parallel to the
previous analyses, we test whether the post-SARC reduction in the supply of credit to smaller
firms is even more pronounced among firms with loans in arrears. In particular, we estimate the

following model separately for the subsamples of smaller and larger firms:
Yibg = 0+ fiDefaultcy,q + foDefaultip,g* Posty + Yo + Ybq T €bg (5)

where yrpq, SmallFirmy, and Post, are as previously defined (equation (3)). Defaultssq is an
indicator variable that equals one if firm f'holds a loan from bank b in quarter ¢ that is more than
90 days in arrears, and zero otherwise. In parallel to prior tests, we include firm-bank fixed effects

vr» and bank-quarter fixed effects ys,q.

The results of this test (Table 6) confirm that the post-SARC relative tightening of credit
supply for smaller firms is particularly pronounced among borrowers with loans in arrears. In
particular, after the reform, Table 6 reveals a 60 percent relative decrease in loan volume to smaller
borrowers with loans in arrears. Consistently, the results point at a corresponding 27 percent
reduction in loan maturity for this subgroup. Overall, the results in Table 6 suggest that the post-
SARC tightening of credit margins to smaller firms is more pronounced among firms with

delinquent loans.

4.3. Real Effects

In this section we analyze whether the post-SARC credit contraction among smaller firms
translates into an impact on the real activity of these borrowers. Whether the real effects of such
credit contraction are first order is an empirical question, as in theory borrowers can resort to
alternative financing sources. We conduct this analysis at the firm-level using annual balance

sheet data from 2005 to 2007.3° We use annual data because Colombian commercial firms are

30 Our sample period includes the years 2006 and 2007 because SARC was first implemented in 2007. We also include
the year 2005 to check for pre-trends in our data. We exclude 2008 to avoid observations after the Lehman Brothers
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required to disclose financial reports only once a year (i.e., we do not have quarterly financial
information for our sample of Colombian commercial firms). In particular, we estimate the

following model:
zry = o+ fiSmallFirmys * Prey + [SmallFirmy * Post, + Yr+ Yoy + Yrsy T €y (6)

where the dependent variable zy, is one of the following four variables for firm fin year y. Values
is the logarithm of the total value (in pesos) of firm f’s outstanding loans in year y. Liabilitiess is
the logarithm of firm f’s total liabilities (in pesos) in year y. Assetsy is the logarithm of firm f’s
total assets (in pesos) in year y. Salesy is the logarithm of firm f’s total revenues (in pesos) in year
y. As in prior tests, SmallFirmyis an indicator of whether the firm is classified as “small”. The
regressor Pre, is an indicator variable that equals one if the observation corresponds to year 2005,
and zero otherwise. We include this variable to check for pre-trends. Post, is an indicator variable
that equals one if the observation corresponds to year 2007 (i.e., the first year of the
implementation of SARC), and zero otherwise. Finally, we also include firm fixed effects vy, bank-

year fixed effects ys,, and region-sector-year fixed effects 7y, to control for demand shocks.3!

Table 7 presents the results. Column (1) reveals that, while there are no pre-trends in loan
volume, the value of loans granted to smaller firms exhibits a relative decline of 30 percent in the
year of the implementation of the reform. Consistently, column (2) shows a relative decline in
total firm liabilities (many of which are bank loans) of 30 percent. This suggests that our sample
firms were not able to substitute bank lending for other debt contracts. The evidence in Table 7
is consistent with the notion that the contraction of credit had significant consequences in firm
investment and in firm performance. Column (3) shows a 20 percent relative decline in the assets
of smaller borrowers after the implementation of the new provisioning scheme. In parallel, column

(4) uncovers a relative 12 percent decrease in the sales of smaller firms.
S. The Effect of the Regulatory Change Across Lenders

In this section we examine more closely whether SARC affected banks’ risk-taking

behavior. First, we test whether, under SARC, banks avoid riskier sectors. Second, we explore

crisis. As a robustness check, we repeat the analysis including data from 2008. The results are very similar to the
ones using the sample ending in 2007.

31 In cases where the firm holds loans from more than one bank, the bank-year fixed effects are defined based on the
bank from which the firm holds the largest value of outstanding loans.
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whether, at the same time (and to the extent possible), banks engage in “search for yield”. Third,
we analyze whether SARC affects the characteristics of the sample banks’ portfolio of loans (i.e.,
the composition and concentration of such portfolios). To sharpen identification, we conduct these
analyses exploiting cross-sectional variation in the insolvency risk of our sample banks. We focus
on cross-sectional variation in banks’ insolvency risk because the effect of the reform is likely to
be more pronounced among banks with less ex-ante capital (these banks have less capacity to take
on higher provisions because they are closer to the minimum capital requirements, and provisions
affect the income statement and thus shareholder equity). Henceforth we refer to banks with a

higher (lower) insolvency risk as “weaker” (“stronger”) banks.

5.1. Avoidance of Risky Sectors
We first analyze whether weaker banks tighten relatively more their credit terms to
borrowers operating in riskier sectors (i.e., whether they avoid risky sectors that would induce an

increase in provisions). For this analysis, we test the following variant of equation (3):

Vibg = o+ pSmallFirmys * Post+ fSmallFirmy * Post,*InsolvencyRisks,0702+ Yo + Yoq T Vg T €6 (7)

where yzq SmallFirmsand Post, are defined as in equation (3). InsolvencyRisks 0702 is defined as
(-1)*Solvencyp 0702, where Solvencys, o702 the solvency ratio of bank b in 2007Q?2 (i.e., the quarter
prior to the implementation of the reform), computed as the ratio of tierl capital to risk-weighted-
assets. As in equation (3), we include firm-bank fixed effects y;», bank-quarter fixed effects ys,4,
and sector-quarter fixed effects, y54. Furthermore, in some specifications we replace sector-quarter
fixed effects vy, with firm-quarter fixed effects, yr,, to further control for credit demand. The
inclusion of firm-quarter fixed effects restricts the sample to firms borrowing simultaneously from
at least two different banks, which causes substantial sample attrition (Khwaja and Mian, 2008).
To test whether weaker banks tighten relatively more their credit terms to borrowers operating in
riskier sectors, we split our sample based on the percentage of defaults (i.e., loans with more than
90 days in arrears) in the firm’s sector. We refer as Lower (Higher) Risk Sectors to sectors with

below (above) median percentage of defaults.

Table 8, Panel A presents the results for the sample firms in lower-risk sectors. The results
indicate that stronger and weaker banks show no statistically significant patterns in loan value and

interest rates. However, smaller firms borrowing from weaker banks exhibit a decrease in the
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average maturity of their loans (a one standard deviation decrease in bank insolvency risk is
associated with a 3.8 percent decrease in maturity). All in all, Table 8, Panel A shows that, under
SARC, lending margins in lower-risk sectors do not vary much based on borrower size and bank

insolvency risk.

Table 8, Panel B presents the results for the sample firms in higher-risk sectors. In contrast
with Panel A (i.e., higher-risk sectors), we observe substantial post-SARC variation in lending
margins based on borrower size and bank solvency. Columns (1)—(3) reveal a substantial post-
SARC decline in the loan volume for smaller firms (around 12 percent), a decrease that is
concentrated among borrowers banking with weaker banks (a one standard deviation increase in
insolvency risk is associated with a 7.8 percent reduction in lending). This result is robust to

including firm-quarter fixed effects.

Consistently, columns (4)-(6) reveal a substantial post-SARC increase in loan interest rates
for smaller firms (around 0.9 percent), and the increase is concentrated among borrowers banking
with weaker banks (a one standard deviation decrease in insolvency risk is associated with a 0.3
percent increase in interest rates). The results on loan maturities in columns (7)-(9) are also
consistent with a tightening of credit conditions for smaller borrowers banking with weaker banks.
Overall, the results in Table 8 are consistent with the notion that SARC induced weaker banks to
contract credit to smaller borrowers operating in riskier sectors in an attempt to avoid borrowers

that require higher regulatory provisions.

5.2. Search for Yield

To further understand how SARC affects banks’ risk-taking behavior, we next analyze
whether the previously documented contraction in lending to smaller firms induced banks to search
for yield within the constraints imposed by the regulation. In particular, we test whether weaker
banks switch credit from firms with lower ex-ante loan interest rates to firms with higher ex-ante
loan interest rates (which historically tend to have higher ex-post default rates). To do so, we
partition the sample based on borrowers’ ex-ante yield, calculated as the average interest rate
(weighted by loan value) at the firm-bank-quarter level. We refer to the firm-bank-quarter
observations with below (above) median values of the average loan interest rate (weighted by loan
value) as (ex-ante) Lower (Higher) Yield Borrowers. We then re-estimate equation (7) separately

for these two subsamples.
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Table 9, Panel A (Panel B) presents the results for lower-yield (higher-yield) borrowers.
The contrasting results in columns (1) and (2) of these two panels are consistent with the notion
that banks contract their lending to smaller borrowers with lower yield, but do not reduce credit to
similar borrowers with higher yield. For the subsample of lower-yield borrowers (i.e., Panel A),
we observe a relative reduction in the value of loans to smaller firms of around 6 percent.
However, for the subsample of higher-yield borrowers (i.e., Panel B), that relation is statistically
insignificant. These patterns vary with bank insolvency risk. Panel A shows that weaker banks
reduce relatively more their lending to small firms with lower yield (e.g., a one standard deviation
increase in insolvency risk is associated with a lending decrease of 10.8 percent). In contrast,
Panel B shows the reversed pattern for the sample of higher-yield borrowers. Based on the results
in column (2) of this second panel, a one standard deviation increase in insolvency risk is

associated with a lending increase of 20 percent.

Regarding loan characteristics, Table 9 shows that smaller firms with higher yields exhibit
smaller declines in loan maturity than similar firms with lower yields. The impact on interest rates
is more nuanced. For the subsample of lower-yield borrowers, the interest rates of smaller firms
experience a relative increase of 0.8 percent, but the pattern does not vary with bank insolvency
risk. However, for the sample of higher-yield borrowers, the interest rates of smaller firms increase
relatively more when the loans are extended by weaker banks. In summary, the results in Table 9
indicate that, under SARC, weaker banks reduce credit to smaller firms with lower yield—now
costlier to serve—while increasing their exposure to smaller firms with higher yield, which are
riskier but more profitable for the bank. As such, the evidence in Table 9 suggests that SARC
induces weaker lenders to engage in “search-for-yield” within the constraints of the regulation as

an attempt to make up for the lower profitability induced by the increase in provisions.

5.3. Loan Portfolio Characteristics
5.3.1. Portfolio Composition

We next analyze whether the change in bank lending behavior elicited by SARC is strong
enough to result in a reshaping of the loan portfolio of weaker banks (i.e., the banks most affected
by the reform). To do so, we collapse observations at the bank-quarter level and estimate the

following model:
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Vbq =0+ BiPosty + [2Posty*InsolvencyRisky0702 + Yo+ Vg + €bq (8)

where y; 4 is one of the following variables measured at the bank-quarter level. Loansy,, s the total
value of outstanding loans of bank b in quarter q. TangibilitySectorsq is the average tangibility
(measured as ratio of fixed assets to total assets) of the sectors of the borrowers of bank b.
RiskSectors,q 1s the weighted average rate of default (computed as the percentage of loans in arrears
for more than 90 days) of the sectors of bank’s borrowers. CreditHistory is the average years of
relation between a bank and its borrowers. Finally, LoansDefaulty q is the ratio of non-performing
loans to total bank assets of bank b in quarter g. On the right-hand side, Post, and
InsolvencyRisks 070> are as previously defined. Equation (8) also includes bank fixed effects y as

well as quarter fixed effects vy,.

Table 10 presents the results. Columns (1) and (2) show that, under SARC, weaker banks
decrease their total lending relative to stronger banks (a one standard deviation increase in
insolvency risk is associated with a 5 percent decrease in bank lending). Columns (3) and (4) show
that, under SARC, weaker banks extend relatively more credit to borrowers operating in sectors
with more tangible assets (that is, assets that are easier to use as collateral). Columns (5) and (6)
show that, under SARC, weaker banks are more likely to shun riskier sectors (that is, sectors with
higher fraction of late repayment). Columns (7) and (8) analyze the type of borrower that banks
serve, as indicated by the length of the borrower-bank relationship (i.e., the “credit history”). The
results indicate that weaker banks extend relatively more credit to borrowers with a relatively
longer credit history. Taken together, the evidence in Table 10 is consistent with our prior results
and suggests that weaker banks reduce credit and engage in lending behavior that minimizes the

increase in provisions induced by SARC.

5.3.2. Portfolio Concentration
Finally, we check whether SARC affects the concentration of banks’ portfolios across

borrowers and sectors. In particular, we estimate the following model:

Vbg =0+ f1Posty + P2Post;*InsolvencyRiskp, 0702 + f3Posty*SmallFirmp, 0702 + 9)

PsPosty*InsolvencyRisks,0702« SmallFirmp,0702 + o + Y4 + €bq

where y»,4 1s one of the following two measures for bank b in quarter q. Herfindahl Firmss,q is the

Herfindahl index of the borrowers in a bank’s lending portfolio (i.e., the Herfindahl index at the
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firm level). The index is computed as the sum of the squares of the shares of the borrowers in the
portfolio of loans (the share of a borrower in the portfolio is computed as the value of the loans to
that borrower divided by the aggregated value of the loans in the portfolio). Herfindahl Sectorss,q
is the Herfindahl index of sectors of the borrowers in a bank’s lending portfolio (i.e., the Herfindahl
index at the sector level). As before, the index is the sum of the squares of the shares of the sectors
in the loan portfolio (the share of a sector in the portfolio is computed as the value of the loans to
borrowers in that sector divided by the aggregated value of the loans in the portfolio). Post, and
InsolvencyRiskp, 0702 are as previously defined and SmallFirms, 0702 is the fraction of smaller firms
in the bank b’s loan portfolio in the quarter prior to the reform. Also, as in prior tests, equation (9)

includes bank fixed effects y,, as well as quarter fixed effects v,.

Table 11 presents the results. Columns (1)-(3) analyze the concentration of borrowers in
banks’ loan portfolios, while Columns (4)-(6) analyze the concentration of sectors in banks’ loan
portfolios. The results suggest that, after the reform, the loan portfolios of weaker banks become
more concentrated (the pattern holds regardless of whether the Herfindahl index is computed at
the firm level or at the sector level). The magnitude of the effect is economically meaningful. A
one standard deviation increase in insolvency risk is associated with an increase in the firm-level
(sector-level) Herfindahl index of 10 percent (60 percent). Furthermore, columns (3) and (6) reveal
that the increase in portfolio concentration is even larger for banks with a higher ex-ante exposure
to smaller borrowers. All in all, the results in Table 11 suggest that, under SARC, the portfolio of
loans of weaker banks becomes more concentrated. The evidence also suggests that this increase
in portfolio concentration is likely a consequence of weak banks’ reduction of their exposure to

small borrowers.

Taken together, the evidence in Table 10 and Table 11 suggests that the effect of SARC
on bank risk-taking is nuanced. While bank portfolios become more “conservative” (i.e., smaller
loan volume, well-known clients, and sectors with lower risk and more tangible assets), those
portfolios are more concentrated, and thus provide less risk diversification. Thus, similar to the
results in Table 8 and Table 9 (i.e., banks avoid risky lenders while engaging in “search for yield”
within the constraints of the regulation), the patterns in Table 10 and Table 11 suggest that the
effect of SARC on bank risk-taking is mixed.
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6. Conclusions

We study the economic consequences of a rule change in Colombia that mandated the
estimation of banks’ loan loss provisions (LLP) based on expected credit losses (ECL), as opposed
to LLP based on incurred credit losses (ICL). The new methodology was introduced in the context
of the Sistema de Administracion de Riesgo de Crédito (SARC), a major reform of the system used

by banks to assess credit risk.

Consistent with the regulation having a strong effect on bank provisioning, we observe a
remarkable increase in the overall level of provisions around the introduction of the regulation.
Consistent with the cross-sectional aspects of the regulation, the increase is concentrated among
smaller borrowers, loans without collateral, and loans granted to borrowers operating in riskier
sectors. In parallel, we observe a significant tightening of credit margins for smaller borrowers
(under the new regime, smaller firms obtain relatively less credit, pay higher interest rates, and are
granted loans with shorter maturity). These patterns are concentrated in sectors with fewer tangible
assets (i.e., assets more difficult to collateralize) and among smaller borrowers with defaulted loans

(i.e., a subset with a high proportion of “zombie” firms).

The new provisioning scheme appears to have significant consequences on the real
economy in terms of growth and decreasing unemployment. We find that the liabilities, assets,
and sales of smaller borrowers (more affected by the regulation) decrease substantially after the

implementation of SARC.

The effect of SARC on bank risk-taking is mixed. Banks with higher insolvency risk (and
thus less capacity to take on higher provisions) avoid borrowers that induce higher provisions
(typically riskier borrowers), but these banks also engage in “search for yield” within the
constraints of the regulation to mitigate the negative effect of higher provisions on bank
profitability. While bank portfolios become more “conservative” (i.e., smaller loan volume, well-
known clients, and sectors with lower risk and more tangible assets), those portfolios are more

concentrated, and thus provide less risk diversification.

Our results have implications for the ongoing debate on the economic consequences of
estimating loan loss provisions based on expected credit losses, a provisioning scheme embraced

by recent accounting standards around the world (i.e., [FRS9 and CECL). Critically, while the
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ECL model was proposed in the aftermath of the global 2008 financial crisis as a response to the
perception that, under the ICL model, bank provisioning was insufficient and untimely, currently
there is the concern that, under some circumstances such as the recent COVID-19 crisis, the ECL
exacerbates procyclicality. Our results (i.e., that SARC induced a credit contraction while having

a mixed effect on bank risk-taking) support the validity of this concern.
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Table 1. Summary Statistics (Loan, Firm, and Bank Level Variables)

This table reports the summary statistics of the variables used in our tests. The variables are defined at three levels: “loan-level” (i.e., firm-bank-quarter),
“firm-level” (i.e., firm-year), and “bank-level” (i.e., bank-quarter). The loan-level variables are obtained from the credit registry of the Superintendencia
Financiera de Colombia (i.e., the Colombian Financial Supervisor). The firm-level variables are obtained from the Superintendencia de Sociedades (i.e.,
the Colombian equivalent to the United States’ Securities and Exchange Commission). The bank-level variables are obtained from the banks’ regulatory

filings. Detailed variable definitions are provided in Table Al.

Observations Average pl0 Median p90 Standard Deviation

Loan-level:

Valuesy,q 41,354 57 1.6 31 144 76
Provisionsss,g 41,348 34 0.63 1 4.3 9.1
Interest Rateys 4 40,465 20 13 20 28 5.8
Maturityyp, 4 41,422 1.9 0.2 1.1 3.7 29
Collateraly 4 41,353 20 0 0 79 32
Arrearsyp g 41,353 23 0 0 100 422
Defaulty, , 41,676 1 0 0 0 9.4
Small Firmyy, 41,354 0.84 0 1 1 0.36
Firm-level:

Loansy, 8,073 74 0.069 34 203 107
Assets,, 8,073 845 307 728 1,555 509
Liabilities, 8,073 463 118 368 923 369
Sales;, 8,018 1,606 290 1,096 3,247 1,930
Years of Credity, 8,073 4.2 2 4 7 1.7
Bank-level:

Assetsp,q 41,354 19,014 4,959 19,917 330,28 9,622
Solvencys g 41,354 0.14 0.11 0.13 0.16 0.02
Loansy,q 135 8.4 7.7 8.3 9.5 0.72
TangibilitySectors,q 135 0.19 0.19 0.19 0.2 0.01
RiskSectory,q 135 0.2 0.2 0.2 0.21 0.004
CreditHistory,q 135 1.3 0.84 1.4 1.7 0.33
Herfindahl Firmss, 135 0.05 0.00 0.01 0.11 0.11
Herfindahl Sectory, 135 0.11 0.06 0.07 0.13 0.10
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Table 2. Comparison of Smaller and Larger Borrowers

This table compares the summary statistics of Smaller and Larger firms in 2007Q2 (i.e., the quarter before the implementation of SARC). The sample
includes all borrowing firms with assets, in 2005, between COP 1.5 billion and COP 4.5 billion (i.e., roughly USD 0.75 million and 1.5 million). Smaller
refers to sample firms classified as “small-size” (“pequefias™) by the Law 905 (i.e., firms with COP 1.5 billion < total assets < COP 2.1 billion). Larger
refers to sample firms classified as “medium-size” (“medianas”) by the Law 905 (i.e., firms with COP 2.1 < total assets < COP 4.5 billion). The number
of Smaller and Larger firms is 898 and 598, respectively. The variables are defined at three levels: “loan-level” (i.e., firm-bank-quarter), “firm-level”
(i.e., firm-year), and “bank-level” (i.e., bank-quarter). The results in the last column—~NormDiff— are the normalized differences (based on Imbens and
Wooldridge, 2009) and all differences are insignificant. Detailed variable definitions are provided in Table Al.

Smaller Firms Larger Firms Comparison
Mean Std. Deviation Mean Std. Deviation Diff NormDiff

Loan-Level:

Provisionsgs, 200702 1.3 4.1 1.4 5.7 0.0 0.04
Valueg, 200702 57.8 68.4 56.0 80.5 1.8 0.01
Interest Rateyp 200702 18.3 3.6 18.7 3.5 -0.4 —0.01
Collateralp 200702 254 31.7 21.0 31.2 4.4 —-0.01
Maturityrp, 200702 1.8 2.8 2.0 4.0 -0.2 0.02
Years Credit;200702 54 1.5 5.5 1.4 -0.1 —-0.02
Firm-Level:

Values 006 118.8 136.8 141.1 217.2 -22.3 0.00
Assetss 006 914.8 463.1 1282.4 948.9 —367.5 0.00
Liabilities; 05 518.7 337.2 744.6 675.8 -225.9 0.00
Sales 2006 1748.9 1853.2 2364.8 2784.2 -615.9 0.00
Bank-Level:

Solvencys 200702 12.7 2.1 12.4 2.1 0.3 —-0.04
ROA p200702 2.2 0.4 2.2 0.4 0.0 0.01
Loans Defaulty, 00702 42 0.9 4.3 1.1 —0.1 —0.02
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Table 3. Determinants of Bank Provisions

This table reports the results of the determinants of bank provisions. The analysis is conducted at the loan-level (i.e., bank-firm-quarter)
including the quarters immediately before and after the implementation of the new provisioning scheme. The dependent variable in
columns (1)-(3), Provisionsss,q, is defined as the rate of provisions of the loan(s) given to firm by bank b in quarter g. Columns (1) and
(2) include observations in the quarter prior (2007Q2) and subsequent (2007Q3) to the implementation of the new provisioning scheme.
Column (3) pools observations from 2007Q2 and 2007Q3. The dependent variable in columns (4)-(5), Default;s,q is an indicator variable
that equals one if a loan to firm f from bank b at quarter ¢ is more than 90 days late, and zero otherwise. SmallFirmyis an indicator variable
that equals one if the firm is classified as “small” by Law 905 at the start of the sample period, and zero otherwise. Collateralss,q is the
percentage of loan value (to firm f from bank b at quarter ¢g) covered by guarantees. Latessq is an indicator variable that equals one if a
loan (to firm ffrom bank b at quarter g) is in arrears, and zero otherwise. Standard errors (in parentheses) are double-clustered at the firm-
bank and quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions are provided in Table Al.

Provisiongy 4 Default;p q
2007Q2 2007Q3 Both periods Both periods Both periods
(@) 2 3) “) (3
Post, 2417 0.00 0.00
(0.15) (0.00) (0.00)
SmallFirms 0.01 0.95™ 0.01 0.01™ 0.01™
(0.11) (0.15) (0.11) (0.00) (0.00)
SmallFirms*Post, 0.93™ 0.00 0.00
(0.19) (0.00) (0.00)
Collateraly —0.11 -1.31™ —0.11 0.00
(0.10) (0.20) (0.10) (0.00)
Collateral;p, s *Post, —-1.20™ 0.01
(0.22) (0.01)
Lateypq 0.15 0.38" 0.15
(0.11) (0.20) (0.11)
Lateyp,,*Post, 0.23
(0.23)
Observations 4,477 4,521 8,998 9,003 8,998
R-squared 0.004 0.026 0.087 0.001 0.057
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Table 4. Credit Supply and Borrower Size

This table reports the results of an analysis of loan conditions around the implementation of SARC based on borrower size. The analysis is conducted at the
loan-level (i.e., bank-firm-quarter) including four quarters immediately before and after the implementation of the new provisioning scheme (i.e., from
2006Q2 to 2008Q2). Valuessq is the log of loan value (measured in pesos), Interest Ratess q is the loan interest rate (measured in percent), Maturitysp.q 1S
the log of loan maturity (measured in years). SmallFirmyis an indicator that equals one if the firm was classified as “small” by Law 905 at the start of the
sample period, and zero otherwise. Post, is an indicator that the observation is after the implementation of the new provisioning scheme in 2007Q2. Standard
errors (in parentheses) are double clustered at the firm-bank and quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions are provided
in Table Al.

Valuess Interest Ratess,q Maturityrpq
(@) 2) A3) “ ®) (6) ) () (©)]
SmallFirms*Post, -0.17" -0.14" 017" 278" 0.51™ 0.46" —0.02 -0.06""  —0.06™
(0.07) (0.06) (0.06) (0.22) (0.22) (0.24) (0.02) (0.02) (0.03)
Observations 34,921 34,900 34,900 30,097 30,063 30,097 31,853 31,827 31,853
R-squared 0.77 0.77 0.79 0.61 0.71 0.74 0.74 0.74 0.76
Firm-Bank FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Bank-Quarter FE No Yes Yes No Yes Yes No Yes Yes
Region-Sector-Quarter FE No No Yes No No Yes No No Yes
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Table 5. Credit Supply and Collateralizability

This table reports the results of an analysis of loan conditions around the implementation of SARC based on the tangibility of assets in the borrower’s
sector. The analysis is conducted at the loan-level (i.e., bank-firm-quarter) including four quarters immediately before and after the implementation of
the new provisioning scheme (i.e., from 2006Q2 to 2008Q2). Valueys,q is the log of loan value (measured in pesos), Interest Ratesb,q is the loan interest
rate (measured in percent), Maturityrs,q is the log of loan maturity (measured in years). TangibleSectors is an indicator variable that equals one if the
tangibility ratio of a sector—measured as the average ratio of fixed assets to total assets—is above the sample median, and zero otherwise. Post, is an
indicator that the observation is after the implementation of the new provisioning scheme in 2007Q2. SmallFirmyis an indicator that equals one if the
firm was classified as “small” by Law 905 at the start of the sample period, and zero otherwise. Standard errors (in parentheses) are double clustered at
the firm-bank and quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions are provided in Table Al.

Valuess,q Interest Rateyp,q Maturityspq
@) 2 3 4) (&) (6)

TangibleSectors*Post, —0.03 0.03 —-0.01

(0.03) (0.13) (0.01)
SmallFirms*Post, —0.06" —0.06 0.51" 0.50"* —-0.01 —0.01

(0.04) (0.04) (0.15) (0.16) (0.02) (0.02)
TangibleSectors*SmallFirms *Post, 0.13" 0.13" -0.37" -047 —0.03 —0.03

(0.07) (0.07) —-0.21 —0.28 (0.03) (0.03)
Observations 34,921 34,900 30,097 30,063 31,853 31,827
R-squared 0.79 0.80 0.72 0.73 0.71 0.71
Firm-Bank FE Yes Yes Yes Yes Yes Yes
Bank-Quarter FE Yes Yes Yes Yes Yes Yes
Industry-Quarter FE No Yes No Yes No Yes
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Table 6. Credit Supply and Delinquency

This table reports the results of an analysis of loan conditions around the implementation of SARC based on borrower delinquency. The analysis is
conducted at the loan-level (i.e., bank-firm-quarter) including four quarters immediately before and after the implementation of the new provisioning
scheme (i.e., from 2006Q2 to 2008Q2). Valuess,q is the log of loan value (measured in pesos), Interest Raternq is the loan interest rate (measured in
percent), Maturityss,q is the log of loan maturity (measured in years). SmallFirmyis an indicator that equals one if the firm was classified as “small” by
Law 905 at the start of the sample period, and zero otherwise. Post, is an indicator variable that equals one if the observation is after the implementation
of the new provisioning scheme in 2007Q2, and zero otherwise. Smaller Borrowers (Larger Borrowers) refer to the subsample of firms classified as
“small” (“medium”) by Law 905 at the start of the sample period. Default;s 4 is an indicator that the outstanding loan that firm f'holds from bank b in
quarter ¢ is more than 90 days in arrears. Post, is an indicator that equals one if the observation is after the implementation of the new provisioning
scheme in 2007Q2, and zero otherwise. Sample period from 2006Q2 to 2008Q2. Standard errors (in parentheses) are double clustered at the firm-
bank and quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions are provided in Table Al.

Valuess,q Interest Rateyp g Maturityspq
Smaller Larger Smaller Larger Smaller Larger
Borrowers Borrowers Borrowers Borrowers Borrowers Borrowers
Q)] (2) 3) 4) (5) (6)
Defaultys,, 0.40 —0.25 —0.17 0.53 —0.07 —0.34
(0.28) (0.40) (1.27) (1.11) (0.13) (0.24)
Default*Post, -0.58"" —-0.00 0.22 -0.34 -0.27" 0.22
(0.15) (0.42) (1.93) (1.85) (0.17) (0.24)
Observations 6,686 19,975 5,816 17,473 6,108 18,385
R-squared 0.77 0.77 0.69 0.71 0.69 0.73
Firm-Bank FE Yes Yes Yes Yes Yes Yes
Bank-Quarter FE Yes Yes Yes Yes Yes Yes
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Table 7. Real Effects (Firm Outcomes)

This table reports the results of an analysis of firm outcomes around the implementation of SARC. The analysis is conducted at the firm-level (i.e.,
bank-year) including observations from 2005 to 2007 using firm f'level outcomes in year y. Loanssy is the logarithm of the value of total outstanding
loans (measured in pesos) of firm f'in year y. Liabilitiesyy, Assetssy and Salesy, are, respectively, the logarithm of the total liabilities (including bank
loans), assets, and revenues (all three measured in Colombian pesos) of firm fin year y. Prey is an indicator variable that equals one if the borrower’s
yearly balance sheet value is in 2005, and zero otherwise. Post, is an indicator variable that equals one if the borrower’s yearly balance sheet value
is in 2007, and zero otherwise. SmallFirmyis an indicator that equals one if the firm was classified as “small” by Law 905 at the start of the sample
period, and zero otherwise. In the fixed effects structure, “Mainbank” refers to the bank that holds the highest percentage of the aggregated value of
the firm’s loans. Standard errors (in parentheses) are double clustered at the firm level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions
are provided in Table Al.

Loansy, Liabilitiesyy Assetsyy Salesy,
(@) 2) 3) 4)

SmallFirms*Pre, —-0.07 0.09" —0.08 —-0.01

(0.16) (0.04) (0.05) (0.10)

SmallFirms*Post, -0.30" -0.30™" -0.21™ -0.12"

(0.12) (0.03) (0.02) (0.05)

Observations 5,217 5,217 4,155 4,155
R-squared 0.86 0.92 0.84 0.84
Firm FE Yes Yes Yes Yes
MainBank*Year FE Yes Yes Yes Yes
State*Industry*Year FE Yes Yes Yes Yes
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Table 8. Bank Insolvency Risk and Avoidance of Risky Sectors

This table reports the results of an analysis of loan conditions around the implementation of SARC based on the risk of the borrower’s sector and the insolvency risk of the bank. The
analysis is conducted at the loan-level (i.e., bank-firm-quarter). In Panel A (B), the subsample “Lower Risk Sectors” (“Higher Risk Sectors”) includes observations in which the
borrower operates in a sector with (above) median values of the average rate of loans in arrears. Valuers,q is the log of loan value (in pesos), Interest Ratess q is the loan interest rate
(measured in percent), Maturityys,q is the log of loan maturity (measured in years). SmallFirmyis an indicator that equals one if the firm was classified as “small” by Law 905 at the
start of the sample period, and zero otherwise. Post, is an indicator variable that equals one if the observation is after the implementation of the new provisioning scheme in 2007Q2,
and zero otherwise. InsolvencyRisks 0702 is defined as (-1)*Solvencys 0702, where Solvencys 0792 is the solvency ratio of the bank in 2007Q2 (i.e., the quarter prior to the implementation
of new provision scheme), computed as the ratio of tier 1 capital to risk-weighted-assets. The standard deviation of Solvency,o702 is 0.012. Standard errors (in parentheses) are double
clustered at the firm-bank and quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions are provided in Table Al.

Panel A. Lower Risk Sectors

Valuers,q Interest Ratespq Maturitysp.q
) 2 (©)] “ (O] (6) (M ®) ®
SmallFirms*Post, —-0.02 —-0.02 0.63" 0.60"" —-0.02 —-0.01
(0.04) (0.04) (0.20) (0.21) (0.02) (0.02)
SmallFirmg*Post,*InsolvencyRisks,0702 —0.78 3.66 10.70 19.51 -3.78" —5.07"
(3.43) (4.45) (14.94) (23.88) (1.52) (2.03)
Observations 20,656 20,656 12,195 18,192 18,192 9,942 18,915 18,915 10,861
R-squared 0.82 0.82 0.89 0.74 0.74 0.83 0.72 0.72 0.85
Firm-Bank FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Bank-Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
State-Industry-Quarter FE Yes Yes - Yes Yes - Yes Yes -
Firm-Quarter FE No No Yes No No Yes No No Yes
Panel B. Higher Risk Sectors
Valuers,q Interest Ratespq Maturitysp.q
) 2 (©)] “ ) (6) (7 ®) ®
SmallFirms*Post, —-0.12™" -0.12™" 0.97" 0.92"" —0.03 —0.03
(0.05) (0.05) (0.21) (0.21) (0.02) (0.02)
SmallFirmg*Post,*InsolvencyRisks,0702 —6.49" —6.99° 26.68" 17.39 —3.66"" -3.19°
(3.11) (4.21) (15.93) (24.11) (1.36) (1.83)
Observations 20,390 20,390 12,178 17,915 17,915 9,951 18,427 18,427 10,467
R-squared 0.81 0.81 0.89 0.74 0.74 0.85 0.77 0.77 0.87
Firm-Bank FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Bank-Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
State-Industry-Quarter FE Yes Yes - Yes Yes - Yes Yes -
Firm-Quarter FE No No Yes No No Yes No No Yes
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Table 9. Bank Insolvency Risk and “Search for Yield”

This table reports the results of an analysis of loan conditions around the implementation of SARC based on the previous yield of the borrower and the insolvency risk of the
bank. The analysis is conducted at the loan-level (i.e., bank-firm-quarter) including four quarters immediately before and after the implementation of the new provisioning
scheme (i.e., from 2006Q2 to 2008Q2). In Panel A (B), the subsample “(ex-ante) Lower Yield Borrowers” (“(ex-ante) Higher Yield Borrowers”) includes observations in
which the borrower paid in the previous quarter an interest rate on its loans above (below) the average loan interest rate (interest rates at the firm level are weighted by loan
value). Valuesbq is the log of loan value (measured in pesos), Inferest Raters,q is the loan interest rate (measured in percent), Maturityss q is the log of loan maturity (measured
in years). SmallFirmyis an indicator that equals one if the firm was classified as “small” by Law 905 at the start of the sample period, and zero otherwise. Post, is an indicator
variable that equals one if the observation is after the implementation of the new provisioning scheme in 2007Q2, and zero otherwise. InsolvencyRisks 0702 is defined as (-
1)*Solvencys,0702, where Solvencys,0702 is the solvency ratio of the bank in 2007Q2 (i.e., the quarter prior to the implementation of new provision scheme), computed as the
ratio of tier 1 capital to risk-weighted-assets. The standard deviation of Solvency,0702 is 0.012. Standard errors (in parentheses) are double clustered at the firm-bank and
quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions are provided in Table Al.

Panel A. (ex-ante) Lower Yield borrowers

Valuefs,q Interest Ratesp q Maturityspg
ON 2 Q) “ 3 (6)

SmallFirmg*Post, -0.06 0.76 —-0.01

(0.03) (0.35) (0.01)
SmallFirms*Post,*InsolvencyRisks 0702 -8.117" -9.00"" 3.28 10.90 586" 647"

(3.48) 3.71) (11.42) (20.11) (0.86) (1.85)
Observations 33,817 16,693 28,997 12,852 30,744 14,383
R-squared 0.82 0.89 0.75 0.86 0.74 0.87
Firm-Bank FE Yes Yes Yes Yes Yes Yes
Bank-Quarter FE Yes Yes Yes Yes Yes Yes
State-Industry-Quarter FE Yes - Yes - Yes -
Firm-Quarter FE No Yes No Yes No Yes
Panel B. (ex-ante) Higher Yield borrowers

Valuefs,q Interest Ratesp q Maturityspg
Q) 2 3 “ 3 (6)

SmallFirmg*Post, —0.08 0.16 —-0.02

(0.06) (0.38) (0.02)
SmallFirm/*Post,*InsolvencyRisks,0702 2.46 19.29" 33.76" 50.90" -1.98"" ~1.49

(3.10) (3.60) (11.41) (23.93) (0.59) (3.51)
Observations 10,629 2,031 10,084 1,825 9,603 1,688
R-squared 0.81 0.91 0.69 0.84 0.77 0.90
Firm-Bank FE Yes Yes Yes Yes Yes Yes
Bank-Quarter FE Yes Yes Yes Yes Yes Yes
State-Industry-Quarter FE Yes - Yes - Yes -

Firm-Quarter FE No Yes No Yes No Yes




Table 10. Bank Insolvency Risk and Portfolio Composition

This table reports the results of an analysis of bank loan portfolio composition around SARC based on the insolvency risk of the bank. The
analysis is conducted at the bank-level (i.e., bank- quarter) including four quarters immediately before and after the implementation of the
new provisioning scheme (i.e., from 2006Q2 to 2008Q2). Loanssq is the total value of outstanding loans for bank » in quarter g.
TangibilitySectors,q is the average tangibility (measured as the ratio of fixed assets to total assets) of the sectors of bank b’s borrowers in
quarter g. Similarly, RiskSectors,q is the weighted average rate of defaulted loans (i.e., loans in arrears for more than 90 days) of the sectors
of bank b’s borrowers in quarter gq. CreditHistorysq is the average years of a bank’s credit relation with its borrowers, weighted by loan
value. Post, is an indicator variable that equals one if the observation is after the implementation of the new provisioning scheme in 2007Q?2,
and zero otherwise. InsolvencyRisks0702 is defined as (-1)*Solvencys,0702, where Solvencys,070:2 is the solvency ratio of the bank in 2007Q2
(i.e., the quarter prior to the implementation of new provision scheme), computed as the ratio of tier 1 capital to risk-weighted-assets.
Standard errors (in parentheses) are clustered at the bank and quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions
are provided in Table Al.

Loanss, TangibilitySectors RiskSectory 4 CreditHistoryy g
€)) 2) 3) “) (©) (6) () ()
Post, —0.07 0.00™" ~0.00™ 0.59™
(0.12) (0.00) (0.00) (0.17)
Posty*InsolvencyRisks o702 —2.56" —2.56"" 0.04™ 0.04™ -0.03"  -0.03" 3.86"" 3.86""
(1.01) (0.85) (0.01) (0.01) (0.02) (0.02) (1.44) (1.10)
Observations 135 135 135 135 135 135 135 135
R-squared 0.98 0.99 0.94 0.94 0.65 0.67 0.84 0.93
Bank FE Yes Yes Yes Yes Yes Yes Yes Yes

Quarter FE No Yes No Yes No Yes No Yes




Table 11. Bank Insolvency Risk and Loan Portfolio Concentration

This table reports the results of an analysis of bank loan portfolio concentration around SARC based on the insolvency risk of the bank. The analysis is conducted at the
bank-level (i.e., bank- quarter) including four quarters immediately before and after the implementation of the new provisioning scheme (i.e., from 2006Q2 to 2008Q2).
Herfindahl Firmssq is the Herfindahl index computed at the level of the borrowers in a bank’s lending portfolio (see Table Al for more details). Herfindahl Sectorss,q is
the Herfindahl index computed at the level of the sectors of the borrowers in a bank’s lending portfolio (see Table Al for more details). Post, is an indicator variable
that equals one if the observation is after the implementation of the new provisioning scheme in 2007Q2, and zero otherwise. InsolvencyRiskso702 is defined as (-
1)*Solvencys,0702, where Solvencys,o70: is the solvency ratio of the bank in 2007Q2 (i.e., the quarter prior to the implementation of new provision scheme), computed as
the ratio of tier 1 capital to risk-weighted-assets. SmallFirmy is an indicator that equals one if the firm was classified as “small” by Law 905 at the start of the sample
period, and zero otherwise. Standard errors (in parentheses) are clustered at the bank and quarter level. *** p<0.01, ** p<0.05, * p<0.1. Detailed variable definitions
are provided in Table Al.

Herfindahl Firmssq Herfindahl Sectorssq
1) (2) 3) “4) 5 (6)
Post, 0.02" 0.04""
(0.01) (0.01)
Post,*InsolvencyRisk 70 021" 021" -1.09" 0.34™ 034" -0.95""
(0.07) (0.07) (0.33) (0.08) (0.08) (0.32)
Post,*SmallFirmp 070> 033" 033"
(0.10) (0.10)
Post,*InsolvencyRisky,o702*SmallFirmp, 0702 246" 2.45™
(0.69) (0.65)
Observations 134 134 134 134 134 134
R-squared 0.99 0.99 0.99 0.99 0.99 0.99
Bank FE Yes Yes Yes Yes Yes Yes
Quarter FE No Yes Yes No Yes Yes
Average(Herfindahl Firms;,q) 0.042 0.042 0.042 0.042 0.042 0.042
Average(Herfindahl Sectorss,q) 0.056 0.056 0.056 0.056 0.056 0.056
SD(Herfindahl Firmsy,q) 0.021 0.021 0.021 0.021 0.021 0.021
SD(Herfindahl Sectorss,q) 0.101 0.101 0.101 0.101 0.101 0.101
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Figure 1. Share of Provisions per Groups of Borrowers

The figure plots the average rate of provisions of loans partitioning the sample based on borrower size (Panel A), loan collateralization (Panel B), and sector riskiness (Panel C).
The rate of provisions is computed as the amount of loan loss provisions divided by the value of outstanding loans. The vertical bar in all panels includes the quarters around
the implementation of SARC. In Panel A “smaller” (“larger”) refers to borrowers classified as “small” (“medium”) by Law 905 at the start of the sample period. In Panel B,
“Collateral” (“Non-Collateral”) refers to loans with (without) collateral. In Panel C, “Higher Risk” (“Lower Risk”) refers to sectors with above (below) median percentages of
defaulted loans (i.e., loans in arrears at least 90 days).
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Figure 2. Credit Margins

The figure displays the coefficients S, estimated from the following regression conducted at the loan-level (i.e.,
bank-firm-quarter) including four quarters immediately before and after the implementation of the new provisioning
scheme (i.e., from 2006Q2 to 2008Q2):

Vibg = 0+ Y feQuartery*Smallfirmy + yip + Yoq + €ibg

where yr»,q is one of the following loan-level variables for firm £, bank b, and quarter g. Provisionsys,q is the fraction
of provisions to loan value (Panel A), Valuessq is the log of loan value (measured in pesos) (Panel B), Interest
Ratesb,q is the loan interest rate (measured in percent) (Panel C), Maturityss,q is the log of loan maturity (measured
in years) (Panel D). Quarter,is an indicator for quarter g. Smallfirmys is an indicator variable for whether the firm
is the smaller group. vrs, yb4 are firm-bank and bank-quarter fixed effects, respectively. We exclude the quarter
prior to the implementation of SARC—2007Q2—so that all coefficients of interest are estimated relative to that
quarter. Standard errors are double-clustered at the firm-bank and quarter level. The vertical bar in all panels
includes the quarters around the implementation of SARC. Standard errors are double clustered at the firm-bank
and quarter level. The vertical bars display the 95 percent confidence levels.
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Appendix

Table Al. Variable Definitions

Loan-Level Variables

Provisionsf,pq

Small Firmyq

Valuesp,y
Interest Ratefp,q
Maturitysbg
Collateralspq

Latespq

Defaultspq

Low- (High-)
Yield Borrowerspq

Firm-Level Variables
Loansyy

Assetsyy

Liabilitiesy,
Salesy

Sector-Level Variables

Tangible Sectors

“Lower Risk Sectors”

(““Higher Risk Sectors”)

Fraction of provisions of the outstanding loans that firm fholds from bank b in quarter ¢,
weighted by loan value (percent).

Indicator of whether firm fis “small” according to the Superintendencia Financiera de

Colombia, prior to the announcement of the reform. It depends on the wage bill of the firm

and number of employees.

Value of the outstanding loans that firm f'holds from bank b in quarter g (thousands of
Colombian pesos) (in Logs).

Average annualized loan rate of the outstanding loans that firm f'holds from bank b in
quarter g, weighted by loan value (percent).

Average maturity in years of the outstanding loans that firm f holds from bank b in quarter
q, weighted by loan value (in Logs).

Percentage of loan value (to firm ffrom bank b at quarter ¢) covered by guarantees.

Indicator variable that equals one if a loan (to firm f from bank b at quarter g) is in arrears,
and zero otherwise.

Indicator that a loan that firm fholds from bank b in quarter ¢ is more than 90 days in
arrears, and zero otherwise.

A borrower-bank-quarter observation is low (high) yield if its average interest rate—
weighted by loan value—prior to the reform is below (above) the average of the quarter.

Total bank loans of firm f'in a year y (thousands of Colombian pesos) (in Logs).

Total firm assets of firm f'in a year y (thousands of Colombian pesos) (in Logs).

Total liabilities of firm f'in a year y (thousands of Colombian pesos) (in Logs).
Total operational revenue of firm f'in a year y (thousands of Colombian pesos) (in Logs).

Indicator variable that equals one if the tangibility ratio of sector s—measured as the
average ratio of fixed assets to total assets—is above the sample median, and zero
otherwise.

A sector is low (high) risk if average rate of loans in arrears is below (above) the median.
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Table Al. Variable Definitions

Bank-Level Variables

InsolvencyRisk.q

Loansp,q

TangibilitySectors,q

RiskSectors,q

CreditHistorys,q

Herfindahl Firmsp,q

Herfindahl Sectorsq

(-1)*Solvencys,0702, where Solvencys,o702 is the solvency ratio of the bank in 2007Q2 (i.e.,
the quarter prior to the implementation of new provision scheme), computed as the ratio of
tier | capital to risk-weighted-assets (percent).

Total value of outstanding loans for bank b in quarter ¢ (in Logs).

Average tangibility (measured as the ratio of fixed assets to total assets) of the sectors of
bank b’s borrowers in quarter g (percent).

Weighted average rate of defaulted loans (i.e., loans in arrears for more than 90 days) of the
sectors of bank b’s borrowers in quarter g (percent).

Average years of bank’s credit relation with its borrowers, weighted by loan value (in
Logs).

Herfindahl index of the borrowers in a bank’s lending portfolio in a quarter. The index is
computed as the sum of the squares of the shares of the borrowers in the portfolio of loans
(the share of a borrower in the portfolio is computed as the value of the loans to that
borrower divided by the aggregated value of the loans in the portfolio)

Herfindahl index of the sectors of the borrowers of a bank’s lending portfolio in a quarter.
The index is computed as the sum of the squares of the shares of the sectors in the portfolio
of loans (the share of a sector in the portfolio is computed as the value of the loans to
borrowers in that sector divided by the aggregated value of the loans in the portfolio)
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Table A2 - Tangibility of Assets per Sector
This table displays the description of the top- and bottom-10 three-digit ISIC Rev3 sectors ordered by tangibility. Tangibility is defined as the
ratio of fixed assets to total assets.

Lowest Highest
Sector Description Tangibility Sector Description Tangibility
Manufacture of television and radio
803  Higher education 0.008 323 receivers 0.799
243 Manufacture of man-made fibers 0.018 142 Mining and quarrying 0.798
Manufacturing electronic valves and
321 tubes 0.025 353  Manufacture of aircraft and spacecraft 0.484
Manufacture of refined petroleum
753  Compulsory social security activities 0.026 232 products 0.339
912  Activities of trade unions 0.031 311  Manufacture of electric motors 0.336
231 Manufacture of coke oven products 0.032 605  Transport via pipelines 0.323
Renting of construction or demolition
456  equipment 0.042 853  Social work activities 0.312
Manufacture of non-metallic mineral
990  Extra-territorial organizations and bodies 0.056 269  products 0.308
Collection, purification, and
732 R&D on social sciences 0.063 410  distribution of water 0.302

191 Tanning and dressing of leather 0.080 622  Non-scheduled air transport 0.302




Figure Al. Macroeconomic Conditions Around the Period of the Reform
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