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According to the Political Constitution of Colombia, Banco de la Reptblica is
responsible for safeguarding the price stability of the economy. The proper
implementation of this task depends crucially on maintaining financial sta-
bility. Financial stability is understood as a general condition in which the
financial system (financial institutions, markets, and infrastructures):

1. Assesses and manages financial risks in such a way that it facilitates
the performance of the economy and the efficient allocation of re-
sources.

2. Is capable of autonomously absorbing, dissipating, and mitigating
the materialization of the risks that may arise as a result of adverse
events.

This Financial Stability Report (FSR) presents the Central Bank’s appreciation
on the recent performance of credit institutions and their debtors, as well
as on the main risks and vulnerabilities that could affect the financial stabil-
ity of the Colombian economy. The FSR intends to keep the participants in
financial markets and the public informed, besides promoting public debate
on the trends and risks related to the financial system. The results herein
presented also serve as a basis for the monetary authority to make decisions
that promote financial stability in the general context of the constitutional
objectives of price and macroeconomic stability.

This FSR is complemented by the Payment Systems Report, published an-
nually by Banco de la Repiblica, which reports on the performance of the
financial infrastructures of the Colombian economy. Prepared by: Financial
Stability Department Office for Monetary Operations and International In-
vestments.
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Introduction

Banco de la Repiiblica’s main goal is to preserve the purchasing power of the cur-
rency in coordination with the general economic policy that is intended to stabi-
lize output and employment at long-term sustainable levels. Properly meeting the
goal assigned to the Bank by the 1991 Constitution critically depends on preserving
financial stability. This is understood to be a general condition in which the finan-
cial system channels domestic savings and evaluates and manages the financial
risks in a way that facilitates the performance of the economy and efficient alloca-
tion of resources while, at the same time, it is able to, on its own, absorb, dissipate,
and mitigate the appearance of risks that may arise as a result of adverse events.

Banco de la Repiblica’s Financial Stability Report provides a diagnosis of the fi-
nancial system’s and its debtors’ recent performance and indicates the main risks
and vulnerabilities that could have an effect on the stability of the Colombian
economy. The objective is to share this information with the financial market par-
ticipants and the public and encourage public debate on trends and risks that af-
fect the system. The results presented here also serve the monetary authority as a
basis for making decisions that will enhance financial stability.

The analysis presented in this edition of the Report makes it possible to conclude
that the Colombian financial system has liquidity and capital adequacy levels that
are not only above those required by internationally accepted parameters but
would even be sufficient to face the occurrence of extreme low-probability risks.
In particular, during the last six months, the aggregate capital adequacy of credit
institutions rose 22 basis points and reached 181% in February 2023. The liquidity
coverage ratio indicator and the net stable funding ratio, in turn, were 202.0% and
111% and thus well above the regulatory minimums of 100%.

The period of analysis in this Report includes the period of stress that occurred
in the U.S. regional bank segment and at Credit Suisse and caused nervousness
regarding possible risks to global financial stability. The characteristics and risks
that generated problems in those entities are analyzed in this Report and the
Colombian financial system is evaluated considering different sources of vulner-
ability. Some characteristics that protect the Colombian financial system are: (i)
a cautious balance sheet structure on both the asset and liability sides of the
entities; (ii) the widespread practice of valuing the investment portfolio at market
prices, and (iii) the appropriate management of liquidity risk.

In line with a higher interest-rate scenario and a slowdown in local economic ac-
tivity, the credit growth rate has slowed down in recent months while there have
been signs of deterioration in the loan portfolios. Credit, which had been exhibit-
ing excessively high growth levels last year, especially in the consumer category,
has slowed down while past-due and risky loans have rebounded. This is also
driven mainly by the consumer portfolio which is reflecting the growth in risks as-
sumed by financial institutions in previous quarters.

In spite of the lower portfolio performance seen currently and projected for the
future, the high level of household indebtedness in Colombia, especially in the
consumer segment, continues to be considered a source of vulnerability for the
Colombian financial system as was the case in the previous edition of this Report
(see section 2.2.1). Nevertheless, the financial system continues to reflect sound-
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ness and stability: credit institutions (Cls) are keeping liquidity and capital ad-
equacy indicators well above the minimums established by regulation while non-
banking financial institutions (NBFIs) have registered an increase in their profits.
The adjustments in the monetary policy stance since September 2021, the effect
of the macroprudential measures implemented by the Office of the Financial Su-
perintendent of Colombia (FSC) at the end of last year associated with a higher
requirement in terms of loan loss provisions, and stricter conditions in the alloca-
tion of loans by Cls are behind the projection of a loan portfolio growth rate that
is likely to continue declining in the coming months.

In compliance with its constitutional objectives and in coordination with the fi-
nancial system’s security network, Banco de la Repiiblica will continue to close-
ly monitor the outlook for financial stability at this juncture and will make the
decisions necessary to ensure the proper functioning of the economy, facilitate
sustainable flows of sufficient credit and liquidity funds, and further the smooth
functioning of the payment system.

Leonardo Villar GOmez
Governor
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High and persistent inflation levels have characterized the global macroeconomic
environment during the last six months. Global inflation reached its highest levels
in 27 years, a performance that was widespread in advanced and emerging econo-
mies at the close of 2022. In response to the above, some central banks raised
their policy rates. International organizations such as the International Monetary
Fund (IMF), analysts, and financial markets believe that inflation gradually will re-
turn to central bank targets.

Amid tighter financial conditions, certain vulnerabilities of some financial insti-
tutions in developed countries became evident during the first quarter of 2023.
Excessive risk-taking due to a high concentration of deposits, the lack of pruden-
tial measures, and the previous relaxation of some regulatory requirements for
regional banks in the United States led to a scenario of financial stress for some
institutions in developed economies in the middle of the adjustment of monetary
policy interest rates. In March 2023, the collapse of a few regional US banks as
well as the takeover of Credit Suisse (a systemically important bank at the global
level) by UBS in Switzerland, made some fragilities that were affecting the world’s
financial markets evident.

This situation of financial stress in some entities in developed economies has
not had direct effects on the Colombian financial system. There was an increase
in volatility in global financial markets and the perception of risk resulting in a
tightening of financial conditions abroad. Days after the events in a few region-
al US banks, there were scenarios of high volatility and increased risk aversion.
However, this situation also reduced expectations of further increases in mon-
etary policy interest rates in advanced economies, and this affected risk-taking
by international investors and, in part, boosted the appreciation of some financial
instruments. Notably, the financing conditions granted by international banks to
Colombian banks did not change during this period.

The direct effect of this situation on the Colombian financial system was almost
nil due to its low exposure to the troubled institutions in the portfolios of local
entities and their low exposure as counterparties to the banks in question. In
addition, ClIs in Colombia have a balance sheet structure different from that of
the troubled entities in the United States, as well as stricter financial regula-
tion in line with international best practices. For example, portfolio valuation at
market prices and the proper management of short-term and structural liquidity
risk means that the Colombian banking system is not exposed to a situation such
as that in a few of the regional banks in the United States. This Report presents
different stress tests that illustrate the resilience of the Colombian financial sys-
tem when faced with events such as those that led to the bankruptcy of these
entities.

Along with the slowdown in the local portfolio, which in some segments had been
expanding at very high rates over the past year, lower profitability and greater
materialization of credit risk have been seen. This is a trend that could consoli-
date during the first half of 2023. Concerning the changes in Cl assets, there was
a slowdown in growth due to the lower expansion of the loan portfolio and a
reduction in the value of investments (mainly TES). There has been a slowdown
in the pace of real growth of all categories of loans, especially consumer and

13
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housing loans. The adjustments in the monetary policy stance since September
2021, the effect of the macroprudential measures implemented by the Office of
the Financial Superintendent of Colombia at the end of last year associated with
a higher requirement in terms of loan-loss provisions, and stricter conditions in
the allocation of loans on the part of credit institutions are behind the projection
of a loan portfolio growth rate that is likely to continue declining in the coming
months.

Non-performing and risky portfolios for all types of loans except consumer loans
continued to register real decreases, although these have declined since mid-
2022. The consumer loan portfolio has deteriorated in a context characterized by
a slow in economic activity, high debt, and household financial burden indicators.
This trend could continue into the first part of 2023. In the same vein, corporate
loan portfolio quality indicators could be affected by a possible deterioration in
the performance of companies due to the expected economic slowdown (more
marked in some economic sectors such as construction, commerce, and restau-
rants and hotels) and high financing costs. Cls have expressed their intention to
raise their requirements for granting new credit transactions, especially for con-
sumer loans, and reduce interest rates for some population segments. These fac-
tors, coupled with a lower demand for loans of all types, could continue to reduce
portfolio growth during the first half of 2023!

The debtors’ exposure to foreign exchange risk is kept under control. Approxi-
mately two-thirds of private companies’ foreign-currency denominated loans
continue to have mitigating factors such as financial or natural hedges. Public
companies that mainly borrow in foreign currency, in turn, are primarily export-
ers, and this moderates their foreign exchange risk. The Cls continue to maintain
low currency mismatches by the foreign currency exchange regulation defined by
Banco de la Republica.

Cls in Colombia have high capital and appropriate liquidity indicators that will
probably enable them to face the materialization of various risks. CI capital ad-
equacy levels remained stable between September 2022 and March 2023, while
aggregate liquidity indicators (both short-term and structural) rose because of
the higher percentage of liquid assets on their balance sheet. In both cases, there
is leeway with respect to regulatory limits. As for NBFIs,? their profitability has
shown a recovery, although it remains below the levels seen before the onset of
the pandemic. The liquidity indicators of the open-ended collective investment
funds (FICASPP in Spanish), in turn, showed declines, although they remain above
the regulatory minimums.

This Report also presents an analysis of the resilience of financial institutions that
was done through stress tests that evaluated the response of Cls and OECIFs to
hypothetical extreme adverse scenarios. The results indicated that the Colombian
financial system can deal with large adverse shocks. Considering the vulnerabilities
identified throughout the Report, exercises are presented that seek to measure
the ability of the financial system to face adverse and unlikely scenarios and to
continue to provide its financial intermediation functions normally in the short

1 For more information, see the March 2023 Survey of the Loan Situation in Colombia. https://www.
banrep.gov.co/es/reporte-de-la-situacion-del-credito-en-colombia

2 Amongthese are pension fund managers, brokerage firms, trust companies, and insurance compa-
nies.
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and medium term.® In the adverse scenario under consideration, there could be
a negative profitability, a shrinking of the portfolio, and a fall in the total and
core capital adequacy ratios for the aggregate of the Cls. However, the results of
the exercise suggest that the Cls will probably be able to keep their aggregate
indicators of individual and consolidated capital adequacy above the regulatory
minimum despite the severity of the adverse scenarios. This reflects the short-
term resilience of the entities in a very unfavorable macroeconomic scenario such
as the one considered in chapter 3 of this Report, which is mainly characterized by
a drastic fall in Colombia’s terms of trade (driven by a significant reduction in oil
prices) and a marked deterioration of country risk, sharp falls in local asset prices,
and liquidation of investments by foreign agents. The stress tests of the OECIFs
presented in the Report have shown a drop in the liquidity of these investment
vehicles, although their indicators remain well above the regulatory minimums.
The importance of these agents maintaining sufficient liquidity buffers to face
possible shocks is underscored.

Vulnerabilities Matrix

The identification and analysis of the main fragilities of the Colombian financial
system are supplemented with a matrix of vulnerabilities faced by the financial
system in which the status, mitigating factors, and the direction of the changes in
each vulnerability over the last six months are presented (Table A).

In this edition, the vulnerabilities identified coincide with those documented in
the previous issue of the Report: (1) exposure to sudden changes in international
financial conditions given the uncertainty of the situation of the banking sector
in the United States; (1) a credit risk that becomes relevant in a context of lower
domestic economic growth prospects, high local interest rates for a longer period
than initially expected to cope with inflation, and high levels of household indebt-
edness and financial burden, and (ll) a deterioration in the performance indica-
tors of financial institutions due to reductions in the profitability of Cls and NBFIs
(although the latter have shown signs of recovery in recent months).

The vulnerability associated with sudden changes in global financial conditions
has risen vis-a-vis the previous report in line with recent events in the U.S. bank-
ing system. Although the direct exposure of the Colombian banking system to the
collapse of some banks in the United States is low, the indirect effects of such
changes in the foreign financial conditions of the economy were reflected in a
greater perception of sovereign risk and exchange rate volatility in a context of
high fiscal and external deficits in Colombia. In addition, higher risk premiums (re-
flected in credit default swaps [CDS]) continue to be seen in comparison to those
occurring in similar countries, and there has been volatility in foreign investors’
holdings of public debt securities.

As for credit risk, the analysis in this edition suggests that the financial system’s
exposure to this source of vulnerability is stable given that, although a high finan-
cial burden on households, possible deterioration in the performance of compa-
nies, and a slowdown in the economic growth envisaged for 2023 are expected,
the CIs’ loan loss provisioning levels remain high, and there is a prospective and
prudential regulation that mitigates this vulnerability. Additionally, the slowdown
seen in household credit growth rates may reduce this exposure going forward.

3 Upto one year and between one and two years respectively.
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The liquidity indicators of financial institutions, in turn, have risen and capital
adequacy indicators have remained stable, and in both cases, they are well above
their regulatory minimums, so no significant threats to the aggregate soundness
of financial institutions are foreseen in the short term. Nevertheless, a reduction
in the profitability of the Cls was noted and the assets of the OECIFs have registered
a drop caused by a decrease in net contributions since mid-March. Therefore, the
analysis suggests a moderate exposure to a deterioration in the performance of

financial institutions.

Financial Stability Vulnerability Matrix

Vulnerabilities

1. Exposure to sudden
changes in global financial

State

- Twin deficits.
+ High uncertainty about global

financial conditions.

« International interest rate

uncertainty.

Mitigating factors

+ Reduced direct exposure to U.S.

banks that have experienced
difficulties.

+ Expected reduction in the current

account deficit and fiscal deficit in
2023.

Increase, stability or
decrease compared to the
previous edition

conditions . High volume of public debt in the . Sound. ba.lange sheets of local.
oo financial institutions, appropriate
hands of foreign investors. . .
portfolio valuation, and short-
term and structural liquidity
management.
+ The past-due and risky portfolio of
- Reversal of the recovery trend in households is at low levels.
risk indicators. + Progress in measuring their
« Slowdown in the growth rate of financial burden allows monitoring
loans to households. and timely supervisory actions to
2. Credit Risk + High debt to household disposable be taken.

income ratio.

« A few measurements of household

financial health have deteriorated
during the recent period.

« Appropriate levels of loan-loss

provision coverage of the loan
portfolio.

+ New loan loss provisions for

consumer loans.

3. Fragility of Financial
Institutions

+ The profitability of CIs declined.
+ The profitability of NBFIs remains

low in spite of the observed
recovery.

» FICASPP's assets fell due to a

reduction in net contributions.

« In addition, the liquidity indicators

are showing lower levels.

* Proper capital adequacy and

liquidity levels of the Cls.

+ The Cl liquidity indicators, both

short-term and structural, are
above the regulatory minimums.

+ The majority of its investment
portfolio is valued at market prices.
* FICASPP's liquidity indicators are

above the regulatory minimum
levels.

s

Source: Banco de la Repablica.
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Heat Map

The heat map is a tool that allows to simultaneously view the changes in different
variables grouped into specific categories that reflect the performance of finan-
cial institutions, different financial risks, and macroeconomic risks over time. Each
variable is represented using a color scale that assigns shades based on historical
trends and some expert judgments. Thus, reddish tones indicate periods when a
variable is at risky levels, while green tones indicate periods of lower risk. Yellow
shades reflect an intermediate point. In the case of some variables, such as asset
price indices or credit cycle indicators, that reflect risks when they exhibit both
high values and low ones, blue shades are used to indicate the risk of low activity
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in the respective markets* (Graph A). The map seeks to show the changes in a set of
indicators used in graphically and comprehensively assessing and describing risks
in a cross-sectional and historical manner.

Graph A
Risk Map of the Colombian Financial System
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Sources: Office of the Financial Superintendent of Colombia, DANE, Fedesarrollo, Bloomberg, and Banco de la Repablica; calculations by Banco de la Repdblica

4 The technical details on the reading of, construction of, and variables used on the map are given in
Box 1 of the September 2017 Financial Stability Report.
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Executive Summary and Analysis of Vulnerability

As can be seen, the indicators of macroeconomic variables have shown recent de-
terioration. The level of inflation, the current account deficit, and consumer confi-
dence, in particular, are showing progressively worsening shades of red. Economic
growth indicators, which had been showing green tones as a result of the positive
recovery in the post-pandemic period, will likewise deteriorate in the context of
the expected slowdown.

Increased vulnerability associated with sudden changes in global financial condi-
tions is identified and highlighted by shades of red in the fiscal deficit and current
account categories as well as by the deterioration of risk premiums (reflected in
high levels of CDS). Significant holdings of public debt securities by foreign inves-
tors could be an amplifying factor in the event of sudden changes in global finan-
cial conditions.

In terms of credit risk, during the analysis period of this edition of the Report,
yellow tones are seen in its variables as a result of the recent deterioration of
the loan portfolio quality indicators. Nonetheless, the variables associated with
loan-loss provisions, capital adequacy, and liquidity of Cls show shades of green
that reflect the aggregate resilience of the entities to shocks. The variables related
to loan portfolio growth, in turn, have reversed the upward trend they have been
showing for some months (greener and bluer tones) and have thus reflected more
sluggishness.

On the other hand, liquidity risk indicators have shown an improvement. The LRI
of Cls has risen in the last six months as did the funding gap. The NSFR has led re-
coveries following the deterioration seen at the end of 2022, while the portfolio of
liabilities subject to reserve requirements has been reduced, thus indicating that
local lending institutions have improved their funding.

Last of all, the heat map shows that there has been pressure on the housing market
recently. The significant drop in the pace of new housing sales that has resulted
in an increase in the turnover rate (the time required to sell available units) could
affect the construction sector companies’ ability to pay. Therefore, it is necessary
to continue monitoring these variables continuously.
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1. Macroeconomic Environment®

The global macroeconomic environment has been shaped in
a context of high inflation levels that have been significant-
ly higher than the central banks’ targets. In response to the
above, the latter continued to raise their monetary policy
rates.

Inflationary trends that had been occurring since 2021 as a re-
sult of monetary and fiscal stimulus provided during the pan-
demic, supply chain disruptions as a result of covid-19 and,
subsequently, the impact of Russia’s invasion of Ukraine on
energy and food prices were consolidated during the last six
months. Overall inflation reached 8.9% at the close of 2022
and was higher than the 6.3% registered twelve months earli-
er and than the data for the last 27 years. This trend was wide-
spread with inflation rates of 7.3% and 10.1% in advanced and
emerging economies® respectively by the end of 2022 (Graph
11). In the same sense, there was a global de-anchoring of
short- and medium-term inflation expectations.

Graph 11

Inflation in Advanced and Emerging Economies In response to the above, the main central banks raised their
(Percentage) monetary policy rates. The Federal Reserve (Fed), in partic-
120 ular, raised their rate 125 basis points (bp) over the last six

months in order to place it within a range of 5.0% to 5.25%
at the beginning of May 2023. The European Central Bank, in
80 turn, raised its benchmark rate 175 bp during the same period
making it 3.25% in May 2023. Finally, the Bank of England has
3 raised its monetary policy rate 150 bp in the last six months
40 % to bring it to 4.5%.

10.0

6.0

200 T The latest data suggest that global inflation may have reached
N peaklevels during the third quarter of 2022 although the un-
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 der[ying inflation rates in a signiﬁcant proportion of countries
— Advanced economies Emerging economies do not yet appear to have peaked. According to International
Note: the dotted data in the graph correspond to International Monetary Fund Monetary Fund (IMF) projections, world inflation will prObably
gzrﬁffessfzsi/vorld Economic Outlook (April 2023) and International Monetary Fund. go from 8.9% in 2022 to 6:1% in 2023 and to 41% in 2024. This
implies a slower decrease compared to the forecasts made
by the entity six months ago (5.1% in 2023 and 3.8% in 2024).
This decline will probably occur in response to increases in
monetary policy rates along with lower crude oil and other
commodity prices. These inflation levels are likely to remain
above the levels seen prior to the onset of the pandemic and
above the targets set by central banks in different jurisdic-
tions. Thus, the IMF thinks it is unlikely that inflation will re-
turn to target before 2025.

0.0

5 The data presented in this chapter are those available as of April 2023.

6 International Monetary Fund classification of emerging markets and de-
veloping economies.
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Graph 1.2
Comparison of the World Economic Outlook’s Perspective on
Real GDP for October 2022 and April 2023
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Sources: World Economic Outlook (October 2023 and April 2023) and International
Monetary Fund.
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Tighter financial conditions led major international economic
agencies to revise the expected global economic growth for
the next two years downward.

The IMF forecasts that global growth will go from 3.4% in 2022
to 2.8% in 2023 and then rise slightly to 3.0% in 2024 in its
World Economic Outlook published in April 2023. This fore-
cast is lower than the growth seen before the onset of the
pandemic’ and lower than the forecast made by this entity six
months ago when they expected growth of 2.9% in 2023 and
31% in 2024. Specifically, this slowdown would be concentrat-
ed in the dynamics of the advanced economies where growth
is expected to slow down and go from 2.7% in 2022 to 1.3%
the year after (Graph 1.2). This greater sluggishness is mainly
due to contractionary monetary policies, the deterioration of
international financial conditions and, to a lesser extent, the
conflict between Ukraine and Russia. Emerging economies, in
turn, are expected to show higher growth and expand 3.9%
during 2023 and 4.2% in 2024.

In Latin America and the Caribbean, in particular, growth of
1.6% in 2023 and of 2.2% in 2024 is expected. According to
the IMF’s presentation of the Western Hemisphere Economic
Outlook Report for the first half of 2023, although there will
probably be a significant slowdown driven primarily by lower
foreign demand, the majority of countries are not expected
to face recessionary periods.® This reflects the resilient per-
formance of the region, which registered production and em-
ployment data that exceeded pre-pandemic levels.

The rapid adjustment in international monetary policy rates
coupled with the relaxation of regulatory requirements for li-
quidity and interest rate risk management in regional banks
in the United States as well as the weakness in the corpo-
rate governance of some European entities led to stress sce-
narios in the financial systems of some developed econo-
mies during the first quarter of 2023. Although the effect on
emerging economies was limited, the risk of a tightening in
international financial conditions was exacerbated and was
accompanied by increased risk aversion. The recent collapse
of Silicon Valley Bank and Signature Bank in the United States,
and the takeover of Credit Suisse, a bank with global systemic
importance, by UBS in Switzerland, highlighted some finan-
cial vulnerabilities. In the case of the first two, there were
concentrations in fixed-income securities valued at maturity,
so their valuation was not affected by the recent increase in
interest rates. Moreover, their deposits were concentrated in
the technology sector, and a large part of these deposits were

7  The world economy grew at an average annual rate of 3.7% between 2010
and 2019.

8  According to IMF projections, only Chile is likely to face a decrease (-1.0%)
during 2023.
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not protected by U.S. deposit insurance.’ Thus, these entities
experienced heavy withdrawals from their deposits during
the first days of March 2023 and had to liquidate their invest-
ments. Thus, they suffered the accumulated devaluations of
the securities that led to their illiquidity and insolvency® The
Fed’'s swift action prevented a contagion of the shock and a
potential loss of confidence in the U.S. financial system. Credit
Suisse, in turn, suffered severe devaluations in their market
capitalization, mainly as a consequence of corporate gover-
nance and business model problems. This, given the uncer-
tainty generated by the problems in the United States, led to
its absorption by UBS, one of its main competitors.

This situation led to a fall in several global stock market indi-
ces, an increase in market volatility, and greater risk aversion
on the part of investors (Graph 1.3). In spite of the fact that
intervention on the part of the authorities reduced the effects
of this shock, an exacerbation of stress in the banking systems
of advanced countries could lead to a tightening of global fi-
nancial conditions resulting in capital outflows, increases in
risk premia, and pressure toward a further strengthening of
the dollar. All of these factors could have an adverse effect on
the performance of emerging economies.

Graph 1.3

Stock Market and Volatility Indices of American and Regarding the local macroeconomic performance, a slow-
European Markets down in Colombia’s economic growth is expected for 2023 in
(anuary 03, 2023100) (anvary 03, 20-00) @ environment of high monetary policy interest rates that
160 ws  are intended to reduce inflation and expectations of it. In
spite of the fact that inflation has remained at high levels for

%0 ‘ o alonger period than initially expected, analysts and financial
/ Ny markets, on average, anticipate that the process of adjusting

120 s towards the target range will begin in the first half of the year.
100 % Interms of local economic performance, the inflationary trend
has persisted during the second half of 2022 and the first half

80 % of 2023 and has reached levels not seen over the course of
this century. Local prices have been affected mainly by the

-~ o - i * greater strength of domestic demand (especially consump-
viX VSTOXK  — S&PS00 (right axis) STOXXSOE (right axis) tion); the depreciation of the Colombian peso; the increase in
Note: data correspond to indices based on 03 January 2023 when they take a value agricultu ral supply prices due to the war between Russia and
of 100. Ukraine; and weather conditions that have affected harvests

Source: Yahoo Finance.

and the consequent distribution of food supplies. Given the
above, Banco de la Repiblica (BR) has acted decisively with
increases in the monetary policy rate that reached 13.25%
in April 2023 (325 basis points higher than the rate seen six
months earlier). The technical staff at BR expects the process
of decreasing prices to begin in the second quarter of 2023
and inflation to decrease to levels close to 9.5% in 2023 and
3.4% in 2024,

9 Inthe United States, deposit insurance covers up to USD 250,000 per de-
positor and institution.

10 For more information on the Sillicon Valley Bank and Signature Bank
stress scenarios, see Box 3 of this Report.
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In a context of an expected slowdown in our main trading partners’ economies and
tightening foreign financial conditions, the Colombian economy will not be unaf-
fected by global trends. The BR technical staff expects growth to slow down in 2023
as it goes from the 7.5% seen in 2022 to 1.0%, which is identical to the figure ex-
pected for 2024. The slowdown is expected to be driven primarily by lower private
spending which would contribute to the expected reduction in local prices. Al-
though the expected growth for the coming years is lower, note that the economy
will probably continue to grow even in contrast to the very high levels of growth
seen in 2021 and 2022 that, at the time, made Colombia one of the fastest-growing
countries in the world.

With respect to local financial conditions, there have been considerable improve-
ments over the last six months. Compared to the last version of this Report when
there were strong devaluations in the TES market, increases in the exchange rate,
and volatility in the market, improvements in these factors have been noted. In
spite of the above, the high levels of local indebtedness and the twin deficits that
Colombia has been suffering for some years could generate vulnerabilities on this
front. Regarding the former, as has been stated in previous versions of this Report,
households have high levels of debt to income as do the portfolios of public and
private companies as a percentage of GDP. The national government’s fiscal deficit
remains above pre-pandemic levels while, at the same time, the current account
deficit has risen in recent years. In a context of tightening financial conditions, it
will be essential to monitor these vulnerabilities.

Some risks beyond those presented in the Executive Summary and an analysis
of vulnerabilities in terms of macroeconomic performance and financial stability
that could affect financial intermediation activities are identified in this Report.
Among them are: 1) an exacerbation of foreign financial problems; 2) a sharp drop
in the terms of trade driven by a reduction in crude oil prices; 3) lower growth
of Colombia’s trading partners, and 4) an increase in geopolitical tensions at the
global level.

Some risk factors that require permanent monitoring by the country’s economic
authorities have been identified. First, although central banks and regulators in
the United States and Europe acted effectively in the period of stress described
above, a possible exacerbation of the registered financial stress or distrust in the
banking system could affect the health of foreign financial intermediaries. This
could generate, through direct and indirect channels, decreases in risk appetite
and increases in international funding restrictions that could have a negative im-
pact on local economic and financial activity.

Moreover, economic growth in our main trading partners could be lower than ex-
pected. In particular, an inverted yield curve has been registered for the United
States in the recent past which could foreshadow recessions for this economy." Al-
though the U.S. labor market and private consumption have shown great strength,
a reversal of these trends, foreign shocks or a greater-than-expected impact of
higher interest rates could increase the likelihood of negative growth in the near
future.

Lower global growth could also imply a fall in the demand for commodities and
thus affect their prices. The above could have a particularly strong impact on
emerging economies such as Colombia’s, which is fiscally and externally depen-

11 For more information on yield curve inversion in advanced economies, see Banco de la Republica’s
Financial Markets Report for the first quarter of 2023.
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dent on the export of oil and other commodities. In its baseline scenario, the IMF
expects an average drop of 23.8% in the average annual price of Brent crude oil?
in 2023. Its impact could be amplified if lower than expected growth were to ma-
terialize.

Another risk factor is the increase in geopolitical tensions. The war between Rus-
sia and Ukraine has continued and no solution to the conflict is in sight in the
short term. While the global economy has modified the supply lines that were af-
fected, an exacerbation of the conflict could affect foreign trade, potential global
growth, and local and international inflation. Other events, such as the trade ten-
sion between the United States and China, have had an impact on the flow of
goods, leading to processes such as nearshoring whereby countries seek to con-
centrate production in their jurisdictions, or seek partnerships with countries that
are geographically close and politically similar.

The stress tests prepared for credit institutions in this Report with respect to both
their individual and consolidated balance sheets as well as the test done on open-
ended collective investment funds evaluate an adverse macroeconomic scenario
that accentuates the previously described vulnerabilities of the economy. The
results suggest that these institutions could continue their normal functions in
an adverse scenario without defaulting (in aggregate terms) on their prudential
requirements. This underscores the broad strength of the Colombian financial
system.

Chapter 3 of this Report evaluates the resilience of the financial system by using
a hypothetical adverse scenario of a contraction of the Colombian economy that
seeks to reflect a fall in local terms of trade, lower growth of our trading partners
and a tightening of foreign, and domestic financial conditions. Furthermore, the
consolidated stress test incorporated in the above scenario evaluates the resil-
ience of local entities to a significant exchange rate depreciation shock, a scenario
of higher country risk accompanied by a significant drop in international crude
oil prices as well as the incorporation of different paths of devaluation of their
investments in Central America. The usefulness of these tests lies in providing an
estimate of the potential losses that might be seen in these scenarios and reveal-
ing the possible transmission channels through which the vulnerabilities identi-
fied could end up affecting financial stability.

The results indicate that, in an adverse scenario, there would be negative effects
on aggregate indicators of total and core capital adequacy in both the individual
and consolidated balance sheets although they would probably remain at levels
above the regulatory limits throughout the period of the exercise® However, an
analysis by entity shows a broad variation in the performance of these indicators.
In addition, the loan portfolio and aggregate profitability of the credit institutions

12 Reference for Colombia.

13 The core capital adequacy ratio is defined as the ratio between the value of ordinary core equity
net of deductions and the value of assets weighted by credit, market, and operational risk (AWRL).
The additional core capital adequacy ratio is calculated as the ratio of the sum of the value of
ordinary core equity net of deductions to additional core equity and the value of AWRL. The total
capital adequacy ratio, in turn, is defined as the ratio between the value of technical equity (un-
derstood as the sum of ordinary core equity net of deductions, additional core equity, and addi-
tional equity) and the value of AWRL. With the regulatory change that required entities to begin
convergence to the guidelines established in Basel IlI, the capital adequacy limits, including the
conservation buffer, were established for 2021 (2022) at: 4.875%, (5.25%), 5.25% (6.0%), and 9.375%
(9.75) for core capital adequacy, additional core, and total capital adequacy respectively. For syste-
mically important institutions, an additional 25 bp (50 bp) is required (systemic buffer). It should
be clarified that, in practice, non-compliance with capital buffers does not imply non-compliance
with regulatory limits and, therefore, does not constitute a situation of insolvency.
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are likely to show a significant deterioration, and this would reflect the impact that
the hypothetical adverse scenario could have on the ability of the entities to grant
loans and do their intermediation work.

With respect to the open-ended collective investment funds, it was found that as,
of April 2023, withdrawals of 4.0%" of their managed funds could jeopardize com-
pliance with prudential liquidity limits for a set of funds that represented close to
20.0% of the total assets of these investment and savings vehicles. This contrasts
with what was found six months ago when withdrawals of 10.0% of total assets
were required to obtain a similar effect. The increase in this vulnerability is due
to the deterioration of the liquidity risk indicator (LRI) in the last two months that
resulted from the reduction of available funds in demand accounts because of
the increase in redemptions. However, these indicators were above the minimum
regulatory levels.

The results of stress tests are obtained from hypothetical scenarios that use a set
of restrictive assumptions and do not consider potential policy responses imple-
mented by the various authorities who share a macroprudential objective. It is,
therefore, to be expected that, given the active and timely policy response of the
different entities that the financial system security network is made up of as well
as the smaller magnitude of the shock, the impact on financial stability will pre-
sumably be lower.

14 A withdrawal shock of 4.0% of total assets is within the first percentile of the historical distribution.
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2. Vulnerability of the Financial System

This chapter assesses the overall situation of financial institutions over the course
of the second half of 2022 and beginning of 2023 in a context of persistent infla-
tionary pressure, a tightening of financial conditions, and an outlook of economic
slowdown. An overview of the financial system and an analysis of the credit, mar-
ket, liquidity, and trading book interest rate risk levels that financial institutions
are exposed to are presented below.

2.1 Current Situation of the Financial System
211 Credit institutions: individual balance sheets®, "

In a context of tighter local financial conditions and an increase in household debt
and financial burden, there was a contraction in the balance sheet of credit insti-
tutions (CIs) in real terms. This was due to lower levels of expansion registered in
the total loan portfolio and persistent contractions seen in investments.

The individual assets of Cls amounted to COP 988.7 trillion (t) as of April 2023, and
their real annual growth rate” began to show a reduction starting in July 2022, ulti-
mately reaching a level of -0.1% at the end of the fourth month of 2023 after having
presented a relatively stable performance during the first half of 2022. The trend
assets are showing has been mainly due to the performance of the portfolio which
accounts for 67.5% of total assets. Investments, in turn, which represent 19.3% of
the assets, continued to show annual declines and reached a level of -9.5% in De-
cember 2022. This represents the largest drop seen since January 2008 although, in
the first few months of 2023, they have shown increasingly smaller contractions in
line with an increase in the value of local financial assets (Graph 2.1).

In line with the perception of a lower supply and demand for credit and higher
requirements for granting new loans expressed by Cls in the Report on the Credit
Situation in Colombia for the first quarter of 2023 (Graph 2.2, panel A) as well as a
few more restrictive financial conditions, the upward cycle of the monetary policy
rate and high inflation rates (mentioned in chapter 1 of this Report), all categories
of loan portfolio have shown a downturn in their pace of real expansion. This has
been more pronounced for consumption and housing which, as of April 2023, be-
gan to register contractions (Graph 2.3). The lower performance of the commercial
loan portfolio, in turn, is consistent with a perception on the part of companies in

15 The regulations require credit institutions to report their financial statements on an individual
basis (that is, encompassing only the business of the credit establishment considered as an indi-
vidual legal entity) and on a consolidated basis (that is, including the business of other financial
institutions supervised by the Office of the Financial Superintendent of Colombia, FSC, with which
they maintain ownership links) for those institutions required to do so. This section shall include
a separate analysis of vulnerabilities, using the balances reported individually and those reported
on a consolidated basis.

16 As of the date of publication of this Report, official information regarding the monthly balance
sheets of the Cls was available as of February 2023. Therefore, a majority of the graphs and analy-
sis presented in this subsection have this cut-off date. However, for total asset, investment, and
portfolio balances, preliminary data from March and April 2023, FSC form 281 are presented and
analyzed. This has weekly information on some of the accounts on the IC balance sheets.

17  The real growth shown in this Report was calculated by using the consumer price index (CPI) exclu-
ding food.
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Graph 2.2
Credit market perception

A. Change in the perception of credit institutions regarding
supply, demand, and requirements for granting new loans

Graph 2.1
Real, annual growth of credit institution assets and their main components
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Note 1: The dotted lines correspond to preliminary data for March and April 2023 from format 281 of the Office of the Financial Superinten-
dent of Colombia which has weekly information on some accounts of the balance sheets of credit institutions.

Note 2: The real growth shown in this graph was calculated by using the consumer price index excluding food.

Source: Office of the Financial Superintendent of Colombia; calculations by Banco de la Repdblica.

the productive sector regarding the availability of credit which, in spite of having
improved, is at levels below the historical average (Graph 2.2, panel B).

The performance presented by all the loan portfolio categories contrasts with what
was described in the last edition of this Report, especially for the consumer loan
portfolio, when it was noted that it had reached its highest real annual growth rate
in the last nine years in June 2022. When the figures are analyzed in nominal terms,
the slowdowns are milder for all categories of loans, with the exception of micro-
credit, which is relatively stable.

B. Current perception of companies in the productive sector
on credit availability
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Note: A positive result in the balance of responses in the case of a change in
requirements is interpreted to mean that lending institutions are becoming less
restrictive in granting new loans, and vice versa.

Source: Survey of the loan situation in Colombia, March 2023; calculations by Ban-
co de la Republica.
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Source: Banco de la Republica (Quarterly survey of expectations); author's calcu-
lations.
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Graph 2.3
Real annual growth of credit institutions’ gross loan portfolio
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The non-performing and risky portfolios for all types of loans, except consumer
loans, continued to register decreases, and this has been reflected in declines
in the credit risk indicators. It should be noted that for microcredit and housing
there is a growing trend in the dynamics of the risky and non-performing loan
portfolios. As for consumer loans, there has been a marked upswing in the growth
of the risky and non-performing portfolios recently. This has resulted in a rise in
their credit risk indicators.

In line with the last edition of this Report, the risky and non-performing loan port-
folios in all categories continued to show real annual decreases with the excep-
tion of the consumer loan portfolio which had registered a change in trend as of
January 2022 (Graph 2.4, panels A and B). It should be noted that since the second
half of that same year, risky and non-performing loans in the housing and micro-
credit loan portfolios have begun to show an upward trend in their rate of expan-
sion. The trend observed in non-performing and risky loan portfolios granted to
households is consistent with the vulnerabilities identified for these agents in
past editions of this Report. In nominal terms, a similar trend has been seen in
the risky loan portfolio while the non-performing commercial portfolio is the only
category that has not yet shown positive annual growth.

The traditional credit risk indicators for the total loan portfolio — quality indicator
by risk (QIR)* and quality indicator by default (NPL)*® - during the second half of
2022, in turn, showed a reversal of the downward trend they had been registering
since the beginning of 2021 after having reached the lowest level since December
2016, in the case of ICR, and since January 2017, in the case of ICM (Graph 2.5, pan-
els A and B). By category, in line with the performance of the non-performing and
risky loan portfolios, the consumer portfolio continued the upward trend it began
to register during the second quarter of 2022. Microcredit, in turn, showed a rever-

18 This is calculated as the ratio between the risky and the total gross loan portfolio (the risky loan
portfolio corresponds to the balance of the loans with ratings other than A on a scale from A to E
where A is the best rating).

19 This is calculated as the ratio between the non-performing and the total gross loan portfolio (the

non-performing portfolio includes the balance of the loans that have not been paid for a period of
more than 30 days).
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Graph 2.4
Non-performing and risky loans

A. Real annual growth of the risky loan portfolio
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B. Real annual growth of non-performing loan portfolio
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sal of the downward trend it had been on since the beginning of 2023 while hous-
ing and commercial loans continued to show levels that were lower or similar to
those registered six months ago. In the case of housing, the downturn in its gross
portfolio, together with the upswing in its risky and past-due loan portfolios, gives
indications that the QIR and NPL could deteriorate in the coming months.

The constant monitoring of these indicators becomes even more relevant in an
environment of economic slowdown, tighter financial conditions, and high infla-
tion levels. It is to be expected that the measures taken by the FSC through Ex-
ternal Circular 026/2022 for the constitution of loan-loss provisions to cover the
consumer loan portfolio in order to address the eventual materialization of risks
as well as the increase in the monetary policy interest rate and the tightening of
credit conditions by ClIs will help to mitigate the negative impacts of the macro-
economic context. The measures taken by several Cls up to this point in 2023 to
reduce their interest rates in some specific consumer, housing, and microcredit
segments may also help to mitigate such negative impacts on some particularly
vulnerable households and firms.

The funding of Cls slowed down due to the decrease in demand deposits, which, in
spite of their trend, continued to be the most relevant item. This, together with a



Vulnerability of the Financial System I ———————

Graph 2.5
Portfolio quality indicators

A. Quality indicator by risk
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persistent expansion of term deposits, has resulted in an increase in the share of
the latter instruments in the funding of institutions. This is in line with the current
upward cycle of the monetary policy rate.

The funding of institutions, understood as the sum of their liabilities and equity,
declined between August 2022 and February 2023, especially due to the fact that
demand deposits showed a real annual decrease not seen during this century
(-11.5% as of February 2023, Graph 2.6). In line with the increase in the monetary
policy rate, the fact that NSFR has gone into effect, a greater perception of risk,
along with other factors that have been reflected in an increase in the returns on
term deposits offered by Cls,?° the depositors’ preference for these instruments
has increased, and this has led to a change in the components of the institutions’
funding to the detriment of demand deposits, especially savings accounts. In spite
of the above, demand deposits continue to be the item that has the largest share
in the funding of Cls (37.5%).

20 For more details on the influence these factors have on CD yields, see Box 1 of the Financial Markets
Report for the first quarter of 2023 published by Banco de la Republica.

29



I \/ulnerability of the Financial System

30

Graph 2.6
Real, annual growth of funding and contribution to growth of their components
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Note 3: Other liabilities include other deposits and payables, accounts payable, and Bocas and Boceas.

Note 4: The real annual growth of funding was calculated using the consumer price index excluding food.

Source: Office of the Financial Superintendent of Colombia; calculations by Banco de la Repiblica.

Aggregate liquidity and total and core capital adequacy indicators remain well
above their regulatory minimums. The profitability of Cls, in turn, continued the
downward trend it has been registering since the beginning of the second half of
2022 and has reached levels below the average for the last five years.

In terms of liquidity, the thirty-day liquidity risk indicator (LRI)?' rose for banks and,
consequently, for the aggregate of Cls between October 2022 and April 2023. This
is in contrast to the trend presented in the previous edition of this Report where
a decline in risk for these types of entities and for the total number of Cls was
shown.?2 Bank liquidity has recovered in recent months as a result of larger hold-
ings and small increases in the value of high-quality marketable securities while
the available balance and net liquidity requirements have remained stable. The
cooperatives and finance companies, in turn, kept the indicator at relatively stable
levels, and investment banks showed declines. Regardless of the performance pre-
sented, liquid assets continue to significantly exceed the value of the net liquidity
requirements both at the aggregate level and by type of entity (Graph 2.7).

Likewise, the net stable funding ratio (NSFR),2 a Basel Ill structural funding liquidity
indicator implemented in 2020 and which completed its transition phase in March

21 The LRI presented for the total and each Cl is calculated as the ratio of the average of the last four
weeks of the month of liquid assets adjusted for market liquidity and foreign exchange risk (AML)
to the average of the last four weeks of the month of net liquidity requirements (NLR). Given the
above, higher levels of the indicator are positive since they indicate that the entities are in better
liquidity positions or that there is greater liquidity in the system.

22 See section 2.4 for more details on the LRI trend.

23 The NSFR is calculated as the ratio between the available stable funding (ASF) and the required
stable funding (RSF). Considering the fact that the ASF corresponds to the weighted sum of the
funded positions (liabilities and equity) while the RSF is the weighted sum of the assets that are
funded, CIs must classify the positions of these two components as on-balance sheet and off-ba-
lance sheet. In the case of ASF, the weightings used are measured in terms of the stability of the
funding sources while, in the RSF, these are intended to approximate the amount of the asset that
would have to be financed by stable sources either because it will be renewed, or because it could
not be easily liquidated.
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Graph 2.7
Average 30-day liquidity risk indicator (LRI) for credit institutions
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Graph 2.8
Credit institutions' net stable funding ratio
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Note 1: The information for building this graph came from form 238 of the Office of
the Financial Superintendent of Colombia.

Note 2: The NSFR of Cls as of March 2022 is calculated using the information co-
rresponding to groups 1, 2 and 3. Prior to this date, in turn, only the information
corresponding to groups 1and 2 was used. This is because there was a retransmis-
sion of the entity's information as of March 2022 plus the NSFR of CIs has been cal-
culated using the information corresponding to groups 1,2 and 3 since March 2022.
Prior to this date, in turn, only the information corresponding to groups 1 and 2
was used. This is due to the fact there has been a retransmission of information
from the most representative entity of Group 3 since March 2022. The indicator
series for this group is not presented in the graph because its component entities
do not have to comply with a NSFR regulatory limit. This group had registered a
NSFR of 98.0% as of February 2023.

Source: Office of the Financial Superintendent of Colombia; calculations by Banco
de la Republica.

2023%* registered rises for the Cl in the last few months due to
the upward trend of the indicator for groups 1and 2 as a result
of a more pronounced growth of the available stable funding
(ASF) with respect to what is presented by the required stable
funding (RSF) (Graph 2.8).

In terms of entities’ financial soundness, the levels of total
capital adequacy, Common equity tier 1 ratio and leverage
ratio have remained relatively stable since March 2022 and also
register levels that are well above their regulatory minimums
(Graph 2.9).

Between August 2022 and February 2023, the return on assets
(ROA)% of Cls maintained the downward trend that appeared
at the beginning of the second half of 2022 and reached a level
that was slightly lower than the average of the last five years
(Graph 210, panel A). The decrease in profitability resulted
mainly from higher interest expenditures on deposits and an
increase in loan-loss provisions due to the sharp build-up of
the risky and non-performing loan portfolios for the total loan
portfolio (Graph 210, panel B). When the distribution of ROA
among entities is analyzed, there is evidence of great variability
in which, since the end of 2022, the gap between the mean and
the median has been narrowing with both measurements of
the central tendency showing lower values (Graph 2.10, panel

24 The NSFR, in accordance with international best practices, has become
one of the most relevant indicators within the set of tools available to su-
pervisors for monitoring the liquidity risk of Cls. Since it went into effect,
the indicator has been adjusted progressively in terms of the minimum
regulatory level, the classification of certain liability accounts, and how
these accounts are weighted. Specifically, as of 31 March 2023, demand
deposits with counterparties that are other entities supervised by the
FSC and open-ended collective investment funds will not be considered
among the items that provide stable funding. In other words, within the
available stable funding, their weightings will be 0% (to date they have
been weighted at 25%).

25 ROA s calculated as the ratio of the CI's annualized profit to the value of
its total assets.
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Graph 2.9
Capital adequacy indicators
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Note 1: The capital adequacy and common equity tier 1 ratio figures reported since January 2021 are not comparable to the historical series
due to the regulatory change that required entities to start converging to the guidelines established by Basel IlI.

Note 2: The regulatory limits for total and common equity tier 1 ratio are 9.0% and 4.5% respectively. In 2023 (2024) the limits, including
the conservation cushion are 10.125% (10.5%), 6.75% (7.5%), and 5.625% (6.0%) for the total, additional core, and common equity tier 1 ratio
respectively. For systemically important institutions, an additional 75 bp (100pb) is required. In practice, failure to comply with capital
buffers does not imply non-compliance with regulatory limits and, therefore, does not constitute a situation of insolvency.

Note 3: With the issuance of Decrees 1477/2018 and 1421/2019 entities had to start complying with the regulatory leverage ratio requirement
as of January 2021. This ratio is defined as the sum of the value of ordinary basic equity net of deductions and additional basic equity,
divided by the leverage value defined as the sum of assets net of loan-loss provisions, net exposures in repurchase/resell agreements,
sell/buy backs and TTS, credit exposures in derivatives and contingency exposures. The regulatory limit for the leverage ratio is 3.0%.
Source: Office of the Financial Superintendent of Colombia; calculations by Banco de la Repiblica.

C). This trend was partly explained by the increase in the number of entities that
registered negative returns that has gone from five in August 2022 to thirteen in
February 2023. As of the last cut-off date, the institutions that showed a negative
ROA value accounted for 5.2% of the total assets of the Cls, and nine of them had
more than 50% of their total portfolio placed in consumer loans. Given the lower
economic growth outlook for 2023 and the recent downward trend in the portfolio,
the negative trend in profitability could be expected to persist in the short term.

Based on what has been presented in this section, and considering the current
macroeconomic context (characterized by tighter local financial conditions and the
prospect of a slowdown in the Colombian economy in 2023), it is likely that the
negative trend in the profitability of the institutions will continue in the coming
months due to a persistent downturn in the loan portfolio and greater deteriora-
tion in credit risk indicators, especially for loans granted to households due to the
trend in their financial burden. In spite of the above, Cls have ample liquidity and
capital buffers to deal with the possible consequences of this scenario.

2.1.2 Current situation of the financial system at the consolidated level*®

In the last few years, the Colombian financial system has expanded its operations
not only locally but also in different countries around the region. The presence of
Colombian subsidiaries and affiliates abroad creates a more complex and dynamic
scenario in which the supervision and monitoring of consolidated results acquire
relevance from a financial stability perspective. Therefore, an analysis of the con-
solidated figures of Colombian credit institutions is presented below.

26 For more information on the presence of Colombian banks abroad and the importance of super-
vising the financial system at the consolidated level, see Shaded area 1 of the Financial Stability
Report for the first half of 2022 and the supplementary special report on the “Macroeconomic and
financial situation in Central America,” in that report.
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Graph 210
Performance of credit institutions

A. Return on assets (ROA)
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In a context of tightening financial conditions, economic slowdown, and greater un-
certainty, Cis continued to carry out their intermediation activity without significant
setbacks at the consolidated level. The NPL indicator for the total loan portfolio
continued to show improvements and, in spite of the slight decline in assets and the
moderate reduction in profitability, the total capital adequacy ratio showed a mod-
est increase and remained at levels comfortably above the regulatory minimum.
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Graph 211
Consolidated and individual assets of credit institutions
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The consolidated assets of the Colombian Cls amounted to
COP 1.096,4 t as of December 2022% and represented 79.4% of
the GDP while six months ago, this depth indicator amounted
t0 80.3% (Graph 2.11). This small decrease was partly due to the
fact that the real corrected growth?® of the consolidated assets
as well as the individual ones registered a decline as they
reached 6.5%, a figure that is lower than the 8.0% registered
six months ago.

The downturn in assets over the last six months of analysis
was mainly driven by the performance of the investments, a
segment that accounted for 14.4% the assets and reached a
corrected, real, annual decline of 4.0%. In contrast, the loan
portfolio, which represents 69.5% of the assets, has shown an
upswing and has reached a corrected real annual growth rate
of 9.0% (vs. 8.3% in June 2022). This trend differs from what
was seen in the individual balance sheets for the same period.

The corrected surge of the loan portfolio was primarily due
to the growth of the commercial portfolio, which grew 9.8%,
after having been expanding at a rate of 8.1%. At the consoli-
dated level, although the consumer loan portfolio is showing
a slight slowdown, it registered a corrected real annual growth
rate of 10.1% that is higher than the individual growth rate for
the same period.

The corrected NPL showed trends similar to those seen for
individual balance sheets: the consumer loan portfolio has
experienced sustained increases since March 2022, and stood
at 5.7% in December of the same year while the other types of
loans have shown an improvement.

In terms of profitability, Cls have presented a rising trend in
ROA since the beginning of 2021 and reached a level of 1.5% in
June 2022, the highest since December 2016. However, during
the second half of 2022, this trend reversed itself and, as of
December of that year, the figure was 1.3%. Last of all, the total
corrected consolidated capital adequacy was 6.8 pp above the
regulatory minimum as it increased slightly over the last six
months and thus reflected an appropriate level of capital. The
gap with respect to the 9.0% regulatory minimum is smaller
than what is seen when the indicator is calculated with indi-
vidual information and reflects the fact that, at the consoli-
dated level, the same capital is backing a greater volume of
activity. Table 2.1 gives a summary of the main financial indica-
tors of the Cls at the consolidated level.

27 The figures contained in this section are the combined consolidated ba-
lance sheets reported by CIs and the individual balance sheets of those
Cls that do not consolidate as of 31 December 2022.

28 The corrected indicators analyzed in this section do not include Banco
de Bogota in order to provide a more accurate comparison that does not
include the effect of the spin-off of BAC Holding International.
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Table 21
Key financial indicators of credit institutions at the consolidated level

Consolidated
Consolidated | excluding Banco

Consolidated excluding

Consolidated Banco de Bogota

. de Bogota
Indicator ch ch
ange ange
Change Dec 19 | Change Dec 19
Jun-22 | Dec 22 (percgntage Jun-22 | Dec 22 (percgntage 10 Dec 22 to Dec 22
points) points)

Real growth of assets 3.2 -4.5 1.3 8.0 6.5 -1.5 ISR N o g A
Real growth of investments -10.8  -117 -0.9 -4.9 -4.0 0.9 i e
Real growth of the total loan portfolio  -2.3 2.0 0.3 8.3 9.0 0.7 P BT N Mol T
Real grpwth of the commercial loan 16 04 12 81 0.8 17 S S~
portfolio

Real growth of the consumer loan 20 29 09 104 101 03 AN L
portfolio

Real grpwth of the housing loan 64 63 02 50 51 0.2 AT~
portfolio

Real grpwth of the microcredit loan 92 57 35 9.9 61 37 N
portfolio

NPL of the total loan portfolio 4 4.0 -0 4] 4.0 -0.1 N Seees BRG T Re
NPL of the commercial loan portfolio 2.9 27 -0.2 27 24 -0.3 YT T TN T T T
NPL of the consumer loan portfolio 5.1 5.7 0.6 5.1 5.7 0.6 U e e T e
NPL of the housing loan portfolio 5.8 5.0 -0.7 5.9 51 -0.8 R e BT e
NPL of the microcredit loan portfolio 64 6.1 03 62 60 0.2 B A SN o SY
ROA 19 14 04 15 13 -0.2 poE_ sl S
Total capital ratio 152 154 0.2 156  15.8 0.2 T
Common equity tier 1 ratio 123 122 -0.1 126 125 -0.1 e T e

Source: Office of the Financial Superintendent of Colombia; calculations by Banco de la Repiblica.

In a context of slower growth in the local economy and in the countries where
Colombian banks are present through affiliates and subsidiaries, more restrictive
financial conditions and high inflation levels, a slowdown in the growth of the con-
solidated balance sheet of the institutions, pressure in terms of profitability, and
in the quality of the loan portfolio could be expected.

2.1.3 Non-banking Financial Institutions

Proprietary and third-party assets of non-banking financial institutions had grown
as of February 2023 driven by insurance and trust companies. However, the enti-
ties with lower participation in the two classifications showed the opposite trend.

Non-banking financial institutions (NBFIs) are essential in the analysis of local fi-
nancial stability. In addition to accounting for 54.3% of the financial system’s as-
sets as of February 2023, they are a crucial counterparty to Cls in different markets
(such as certificates of deposit, CDs) in which they have gained an important share.
In addition, their role and performance are important in the price formation of
financial assets.

The share of NBFIs’ proprietary account assets as a share of the total assets of the
financial system was 5.0% as of February 2023.? Assets in proprietary position reg-
istered a positive trend mainly due to the performance of the stock brokerage com-
panies (SCB) and the insurance companies’ sector. The assets of the latter represent

29 In this Report, unless otherwise indicated, trust companies (TC), stock brokerage firms (SBF), pen-
sion and severance fund managers (PFM), and general and life insurance companies are included
in the non-banking financial institutions category.
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89.0% of the sector and reached a real annual growth rate of 11.8% that is higher
than its historical average (Graph 212, panel A). Pension and severance fund man-
agers (PFM) and trust companies (TC), in turn, registered historically large declines.

The portfolio managed by NBFIs, which represents 49.3% of the total assets of the
financial system, continued to show a downward trend in spite of the recovery of
the portfolios managed by the TC which have the largest weight in the aggregate
(65.4%, Graph 212, panel B). The portfolios managed by the SBFs and the voluntary
pensions of PFMs and insurance companies have completed a year of declines, a
tendency that could begin to turn around in the second half of the year given the
trend shown by the most recent monthly data. This has been correlated with the
trend in foreign and local assets that suffered devaluations during the second half
of 2022 and corrections over the course of 2023.

The NBFI investment portfolio continued to show a downward trend in 2022 while
at the same time it registered a slight correction during the first quarter of 2023
which was driven by life insurance companies.

Graph 212
Change in Real Annual Growth of NBFI Assets
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Source: Office of the Financial Superintendent of Colombia; calculations by Banco de la Repiiblica.
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The components of the NBFIs’ proprietary portfolio remained
relatively stable. In the case of general and life insurance, the
real annual growth of the portfolio was 5.2% and 18.4% respec-
tively. In these portfolios, the preference for TES and CD rose
while the share in stocks decreased a more prominent trend
in the case of life insurance (Graph 213, panel A). The third-
party account portfolios of TC, SBF, and PFM also registered a
mixed performance as it grew at a real annual rate of 19.7%,
-7.2%, and -3.0% respectively. In terms of its structure, its per-
formance was relatively stable (Graph 213, panel B). All these
three businesses shared the same trend: a decrease in the
preference for TES and shares, and an increase in the partici-
pation of CDs although these changes were more pronounced
for portfolios managed by SBFs. This behavior is consistent
with the positive performance of these instruments: CDs ben-
efited from high funding rates while TES appreciated over the
course of 2023. In the future, in the expectation of a stabili-
zation or relaxation of monetary policy, could make shorter-
duration TES gain share.

The profitability of most NBFIs has recovered since mid-2022
Graph 213 from the lows they reached last year. The only exception is
Breakdown of the NBFI Portfolios in the brokerage sector, which has been around 5.0% for
two years. An analysis of the breakdown of NBFI profitability

A-In Proprietary Account shows that a greater burden of administrative and labor ex-
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1000r their profitability indicators to be slow.
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after having peaked in January 2021, despite a slight weaken-
ing in January 2023 (Graph 214, panel A). The insurance sec-
tor showed a strong recovery in profitability throughout 2022
(Graph 2.14, panel B). After reaching their lowest point of profit-
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The ROA for NBFIs has been affected primarily by a higher
burden of administrative and labor expenses (ALE) since the
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Graph 214
Return on Assets (ROA)
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ance sector, investment valuation and issued premiums have
grown significantly since August 2022. However, higher reinsur-
ance expenses slowed down the pace of profit recovery (Graph
2.16, panel A). In the case of life insurance companies, a similar
trend was seen on the income side although on the expense
side, it was the lower net provisioning of reserves that pre-
vented a better result as of January 2023. Nevertheless, the
increase in profit during the last six months is noteworthy
(Graph 216, panel B).

In spite of the deterioration in the combined index of insur-
ance companies that shows higher claims and expenses as a
percentage of earned premiums, the profitability of these en-
tities rose due to the appreciation in the value of their invest-
ments. The profitability of trust companies by cluster, in turn,
has shown mixed trends.

The combined index of insurance companies (Graph 217) is
defined as the ratio of incurred claims® plus net expenses to
earned premiums® of entities in the life and general insur-
ance segments. The combined indices have historically been
above 1 (with the exception of the period between mid-2018
and early 2020 for general insurance). This means that the
premiums issued have not been sufficient to cover expenses
and claims incurred. Insurance companies must, therefore,
draw on their investment returns to cover this differential.

During the last six months, the aggregate indicator for the in-
surance sector has been on an upward trend and reached an
all-time high of 1.39 in December 2022. This performance was
primarily driven by life insurance, which reached a combined
index of 1.89 in the same month after showing strong growth
in the recent past. The increase in claims incurred in life in-
surance, together with the recent sluggishness in premium
growth in the same segment, which reached 2.8% growth in
2022 compared to 13.5% growth in incurred claims and net
expenses, explain this performance. The general insurance
indicator, in turn, showed increments in the last two months
of 2022, but the trend was corrected in January 2023. In spite
of the deterioration of these indicators, the positive results
of net income from the valuation of investments drove the
observed increase in the profitability of these entities.

To further analyze the profitability of TCs, Graph 2.18 shows
the ROA for the three fiduciary clusters that were identified in
Box 2 of the Report for the first half of 2020 through machine
learning techniques. This methodology is relevant given the
high heterogeneity of these entities in terms of market expe-
rience and operations in different trust businesses. Cluster 1,
made up of entities dedicated to management and real estate

30 The total amount in claims after deducting the reinsurance portion and
including claims reserves.

31 Netvalue earned by the insurer after deduction of reinsurance and tech-
nical reserves.
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Graph 215
Breakdown of ROA
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Graph 216
Breakdown of ROA of Life and General Insurance
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trusts, performed quite similarly to the aggregate since it represents 85.2% of TC
assets. Cluster 2, which consists of entities focused on the management of social
security funds, is the one that has shown the highest growth rate. Historically, its
profitability has been lower than that of cluster 1. However, in the recent past, the
differential between the two has narrowed. Last of all, the TCs grouped in cluster
3, which includes recently created entities, have managed to register profits since
2021 after a prolonged period of negative returns and started an upward trend
that stabilized in mid-2022.

2.1.3.1 Open-end Collective Investment Funds

Collective investment funds (CIFs) are financial savings and investment vehicles
managed by specialized companies in which funds from the contributions of sev-
eral investors are invested in a portfolio of assets. These management entities
correspond to TC, SBF, and the investment management companies (IMC). These
funds are classified as: 1) open-end, with or without a permanence clause, where
the investor may redeem his shares at any time; 2) closed, where deadlines for re-
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Graph 217
Combined Index
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Graph 219
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price pressure and market volatility. Consequently, this sec-
tion analyzes their performance over the last six months.

During the previous half-year, OECIFs assets showed very
rapid growth for most of the period in response to their high
profitability. However, this trend reversed at the end of March
2023 due to an increase in withdrawals.

The total assets of OECIFs rose approximately COP 25.4 t
between September 2022 and mid-March 2023, and registered
their highest historical value ever (COP 911 t,** Graph 2.9,
panel A). This performance was the result of the increase
in contributions that occurred in an environment of high
profitability of these funds. Specifically, cumulative net
contributions® totaled COP 21.3 t during the first few months
of 2023 (Graph 2.19, panel B). Nevertheless, due to an increase
in withdrawals (COP 11.5 t) that coincided with a decrease in
profitability given the reduction in CD rates, total assets fell
COP 10.5 t between mid-March and the end of April 2023.%°

The performance of the CD market mainly affects these invest-
ment vehicles since they represent nearly 63.1% of total assets
followed by cash, which accounts for 26.7% of the total (Graph
2.19). In line with the upward trend in interest rates, there has
been a restructuring of the portfolio of these funds since Sep-
tember 2022: an increase in CD holdings to the detriment of
cash.

OECIFs have liquidity well above the regulatory limit although
they have registered reductions over the course of the year.
The decrease in the liquidity indicator up to mid-March 2023
was due to the increase in assets and the recomposition of
the portfolio. The drop in liquidity was accentuated between
the last weeks of March and April 2023 because of a decline in
the funds available in demand accounts to meet the increase
in the number of redemptions registered.

Since September 2022, the liquidity risk indicator (LRI) of the
OECIFs has shown significant reductions due to a more than
proportional increase in the value of funds compared to
liquid assets (Graph 2.20, panel A). This indicator reached its
lowest level in March 2023 for the first time in three years.®®
This situation was caused by the reduction in funds available

33 This balance represents 31% of the total assets of the financial system
and 5.8% of the total assets managed by NBFIs as of February 2023.

34 Net accumulated contributions correspond to total contributions minus
total accumulated withdrawals.

35 For further details, see section 2.4.1 of this Report.

36 Following the economic shock of the covid-19 pandemic in March 2020,
OECIFs faced massive investor withdrawals in the wake of a widespread
decline in equity markets and devaluations in the local public debt mar-
ket. As a result, total assets declined 31.3% between 06 March and 31
March 2020 as did liquidity indicators on account of redemptions. During
this period, some funds failed to comply with regulatory liquidity limits.
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in demand accounts to meet the increase in withdrawals.
Nevertheless, the aggregate LRI remains above the regulatory
minimum (100%) although individual heterogeneities are
observed. For the ten largest OECIFs, which account for 56.6%
of the total assets, the indicator has shifted downward, but

Graph 2.20 compared to the beginning of 2020, a greater dispersion is

Liquidity Risk Indicator for Open-ended Collective noted (Graph 2.20, panel B). For the other OECIFs, in turn, which
Investment Funds represent the remaining 43.4%, the liquidity of some of them
S ) is close to the minimum. This is characteristic of this group of
A. Liquidity Risk Indicator (LRI) funds (Graph 2.20, panel Q).
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2.2 Credit Risk

The analysis of credit risk that is presented below is divided between the corpo-
rate sector and households which are the main debtors of the financial system.
The financial fragility of companies, development of corporate sector indebted-
ness, and the perception and materializing of private companies’ credit risk is
analyzed in the first subsection. The indebtedness of households is analyzed in
the second sub-section and some risk indicators are presented that are related to
the performance of this loan portfolio.?”

2.2.1 Corporate Sector®

Starting in 2021, driven by the rapid pace of post-pandemic GDP recovery, most
credit and financial risk indicators for the private corporate sector improved as
was noted in the previous edition of this Report. Nevertheless, in the medium term,
corporate sector firms face lower income growth and higher financing costs as the
main source of risk in a context of persistent inflationary pressure, tighter financial
conditions, a slowdown in economic activity, and high levels of indebtedness.

Based on the balance sheets as of December 2021, a simulation of the companies’
financial statements of December 2022 indicates that the percentage of fragile
companies could increase due to a lower ability to cover financial costs with net
operating income. In spite of the above, the exposure of Cls to loans granted to
these companies has decreased.

The previous version of this Report showed that the percentage of fragile firms*
had declined in December 2021 in line with the post-pandemic economic recov-
ery. In addition, most of the companies’ financial and risk indicators improved.
However, a slower pace of economic growth, cost increases, and tighter financial
conditions may put some pressure on the financial capacity of debtors in the cor-
porate sector in the medium term. This is particularly relevant given that the ma-
jority of the Cls’ commercial loan portfolio is at variable rates (81.4% as of the end
of March 2023).

In order to evaluate the current state of fragility of the companies in the described
context while keeping the fact that the most recent financial information from the
Private Corporate Superintendence is available as of 2021, a simulation exercise
of the companies’ balance sheets as of December 2022 was carried out using sta-

37 As a supplement to this credit risk analysis, the Special Credit Risk Report accompanying this se-
mester’s Financial Stability Report will be published in June 2023.

38 Due to the availability of quarterly information from the Office of the Financial Superintendent of
Colombia Report 341, “Individual Report by Debtor: Active Credit Transactions,” the information of
the figures presented in this section are as of December 2022. The most recent financial informa-
tion available from companies that report annual financial statements to the Private Corporate
Superintendence has a cut-off date as of December 2021. Last of all, the information from the Pri-
vate Corporate Superintendence on insolvency processes is from September 2022. The percentage
of companies with balance sheets reported to the Private Corporate Superintendence that over-
lapped with the Office of the Financial Superintendent’s database was 64.0% as of December 2022
and represented 43.3% of the total loans of private companies.

39 A company is defined as fragile if it meets any of the following criteria (the label associated with
Graph 2.21, panel B is in parentheses): 1) it enters into a status of insolvency with the Private Corpo-
rate Superintendence (insolvency); 2) has a credit rating other than A or 30 or more days in arrears
(default); 3) registers negative equity (negative equity); 4) incurs a net worth loss (bankrupt), and
5) shows an interest coverage ratio that is calculated as the ratio of before-tax earnings to interest
expense that is less than 1in the period under analysis (ICI less than 1) or for two consecutive years
(consecutive ICI).
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exchange risk mitigation mechanisms.
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tio between the total debt of the corporate sector and the annualized GDP. The to-
tal indebtedness of the corporate sector stood at 63.8% of the GDP as of December
2022, slightly lower than the historical maximum reached in 2020. The increase in
the leverage of companies is mainly due to the increase in the indebtedness of the
private corporate sector.”? This contributes 54.3 pp to total indebtedness (Graph
2.22, panel A). The public corporate sector, in turn, which contributes the remain-
ing 9.5 pp, presented a reduction between 2021 and 2022 (Graph 2.22, panel B).

Debt denominated in foreign currency may become a source of vulnerability for
the corporate sector to the extent that it exposes the entities to fluctuations in the
exchange rate. In fact, the increase in total private corporate sector indebtedness
is partly due to the depreciation of the peso in 2022 and its effect on debt denomi-
nated in foreign currency (41.8% of the debt and 22.7% of the GDP). Based on the
results of an exercise, the study showed that if the exchange rate had remained at
the value it had on 31 December 2021 (COP 3,981 vs. COP 4,810), the total indebt-
edness of the private corporate sector would have been lowered by about 2.9 pp
in 2022 and stood at 50.8% of the GDP. However, there are mitigators of foreign
exchange risk exposure for the corporate sector. For example, if a company that is
indebted in foreign currency is an exporter, a depreciation of the peso also affects
its income, and this generates a natural hedge. Alternatively, if the company uses
financial hedging instruments (through the use of exchange rate derivatives) or if
it has a foreign entity backing it (i.e.: foreign direct investment, FDI**)* it reduces
the level of exposure to this type of risk.

In the Colombian corporate sector, the percentage of debt in foreign currency that
has some mechanisms to mitigate exchange rate risk remained relatively stable
during 2022. Graph 2.23 shows the private corporate sector’s financial debt as a
share of the GDP by currency hedging, FDI, and the debtor’s foreign trade as of
December 2022. It also emphasizes the fact that corporate debt that has mitigation
mechanisms continues to account for the largest share of foreign currency debt.

The reduction in total debt of public companies as a percentage of GDP occurred
in a context in which the share of foreign currency debt, which accounts for most
of the debt, increased (78.3% of debt and 7.4% of GDP, Graph 2.24). Despite this,
the two companies that account for close to 80% of the public corporate sector
foreign debt are exporters and, therefore, have mitigation mechanisms against
exchange rate movements.

Given the companies’ elevated leverage in a context of tighter financial conditions
and a slowdown in the economy, the financial capacity of these agents in the event
of extreme scenarios must be measured. To this end, a stress test was done de-
parting from the simulated balance sheets as of 2022. Based on the results, 5.0%

FSC and Banco de la Republica as of December 2022. This information is not part of the simulation
exercise presented in Graph 2.21.

42 The term “private corporate sector” refers to private companies and excludes those that are mon-
itored by the FSC.

43 When a foreign entity has FDI in a local company, the foreign exchange risk for the latter is mitigat-
ed due to the fact that it is assumed that the investor has an incentive to support the company in
the case of a depreciation in the exchange rate. In addition, the structure of the local firm’s foreign
currency balance sheet may be a strategy used by the economic group to which the company be-
longs to reduce the foreign exchange mismatch of the group as a whole.

44 For further discussion on the vulnerability of companies to exchange rate mismatches, see Box 1 of
this Report.



Vulnerability of the Financial System I

Graph 2.22
Corporate Sector Financial Debt as a Percentage of the GDP by Instrument

A. Private Corporate Sector
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a/ This only includes information from companies that report their financial statements to the Private Corporate Superintendence. In
2016, all of the companies registered their financial statements using IFRS which did not make it possible to determine the balance of
debt owed to national entities. Therefore, in order to do an approximation of the data from these companies, the average percentage that
the short and long-term providers reported under current and non-current liabilities respectively during this period for the companies
that reported between 2007 and 2015 using the UAP was calculated, and an equal percentage for the entities that submitted financial
statements as of 2016 was assumed. Since the financial statements for 2022 have not yet been published, annual GDP growth is used to
project December 2022 value.

Sources: Office of the Financial Superintendent of Colombia, Private Corporate Superintendence, and Banco de la Repiblica; calculations
by Banco de la Repuiblica.
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a/ Financial leasing transactions are not included.

b/ Includes information on the balance of accounts payable of the main non-financial companies in the public sector.

Note: the portfolio data with the national financial system has come from the 409 format of the Office of the Financial Superintendent of
Colombia as of June 2022.

Sources: Office of the Financial Superintendent of Colombia, General Accounting Office (Contaduria general de la Nacién), Ministry of the
Treasury and Public Credit (Ministerio de Hacienda y Crédito Piblico); calculations by Banco de la Repiiblica.

of the companies would find it difficult to cover their financial costs with their net
operating income during a financial stress scenario.

Based on the data simulated as of December 2022 and presented above, a stress
test was done on the companies’ balance sheets for an additional two-year hori-
zon based on the adverse macroeconomic scenario presented in Chapter 3 of this
Report. This scenario could be interpreted as a hypothetical, extreme, and unlikely
exacerbation of the risks identified for debtors in the corporate sector. Based on
the previous results, the companies were classified as vulnerable if they went on
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Graph 2.23
Private Corporate Sector Financial Debt as a Share of GDP by Exchange Rate Coverage, FDI, and Debtor
Foreign Trade
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Graph 2.24
Public Corporate Sector Financial Debt as a Percentage of GDP by Currency
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and Credit; calculations by Banco de la Repiblica.

to have an interest coverage ratio of less than 1 over the entire stress horizon
(consecutive ICR criterion). According to the results of this exercise, 5.0% of the
companies that account for 3.9% of the portfolio held by companies that report
to the Superintendency of Corporate Affairs would experience the vulnerability
described in the adverse scenario.

The most affected sectors® in the aforementioned stress test would be hotels
and restaurants, commerce, and construction (Graph 2.25). In accordance with the
above and based on information available as of December 2022, a deterioration

45 In this section, abbreviations will be used to refer to the following sectors: (1) real estate, rentals,
and business as real estate; (2) agriculture, animal husbandry, hunting, forestry, and fishing as
agribusiness; (3) mining and quarrying as mining; (&) electricity, gas, and water as electricity and
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has been perceived in the credit risk indicators (QIR and NPL) of the hotel and res-
taurant sector and the commerce sector between September and December 2022
(Graph 2.26). In the case of the construction sector, although credit risk indica-
tors for the sector have been on the decline, a deceleration of household income,
high construction costs and lower sales of new housing are elements that may
put pressure on the financial health of companies, particularly those belonging to
the residential construction and non-residential construction subsectors, in 2023
(Graph 2.27).

The results of the above analysis are considered in the stress test presented in
Chapter 3 of this Report where the exposure of Cls to the credit risk of the com-
panies identified as vulnerable is evaluated. The results of this exercise show that
the financial system is sound enough to deal with a potential default of the riski-
est segments.

Graph 2.25
Share of Vulnerable Companies by Stressed ICR by Economic Sector

(Percentage of companies)

150
130
1.0r
9.0 1

7.0

meenr

-1.0 - Commerce Manufacturmg Construction  Financial  Real estate ecmcwty Transportatwon Agri-busi- Otherservices  Health Restaurantsand M\mng
(20.4%) (193%) (14.2%) (10.1%) (87%) (7.7%) (6.4%) ness (4.6%) (43%) (22%)  Hotels (15%) (0.8%)

S}

o

Note: the sectors are organized horizontally from the most representative to the least representative in the private corporate sector por-
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tions and entities. The share of each sector in the total Cl portfolio with the private corporate sector is shown in parentheses.

Sources: Private Corporate Superintendence, Office of the Financial Superintendent of Colombia; calculations by Banco de la Repiblica.

utilities; (5) transportation, warehousing, and communications as transportation, and (6) financial
intermediation as finance.

46 Both subsectors represent 7.8% of the private corporate sector loan portfolio as of December 2022.
Non-residential construction excludes public works.
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Graph 2.26
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Graph 2.27
Construction and Housing Sector Indicators
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2.2.2. Households

This section presents the main vulnerabilities that affect the
ability of households to meet their financial obligations. In
short, indebtedness has slowed down in the recent past even
though the debt-to-income ratio of these agents remains close
to historical highs. The debt-service ratio, in turn, has shown
increases in the recent past. In this context, credit risk indica-
tors have deteriorated in the last six months, and this has led
Cls to tighten their requirements for granting new loans. The
most recent trends suggest that the portfolio deterioration
and slowdown will continue for the foreseeable future.

Household indebtedness showed a downturn as of February
2023, thus halting the trend seen during 2021 and the first
half of 2022. The level of leverage these debtors have also de-
creased as a share of their disposable income, even though
it remained close to historical highs while their financial bur-
den, defined as the percentage of disposable income allocat-
ed to the payment of financial obligations, rose over the last
six months.

The household loan portfolio stood at COP 344.8 t, and this
presented a real annual growth rate of 2.6% as of February
2023, which was the lowest expansion since May 2021 (Graph
2.28). Of the total indebtedness, approximately two thirds
correspond to consumer loans and the remainder to hous-
ing loans, where both types of loans grew 3.3% and 11% re-
spectively in real terms.” The growth of the household loan
portfolio halted the upward trend it had been on since the
beginning of 2021 as it showed a real 8.4 pp expansion as of
February 2023. This rate is lower than what was seen in June
2022 when a growth of 11.1% was registered.

Graph 2.28

ﬁ}rgztf:g‘;ls:d Real Annual Growth of Household The positive trend in household disposable income* (which
grew 18.6% in December 2022) and the recent downturn in
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income ratio of these agents* even though it remained near
S 0 historical highs. The consumer loan portfolio accounted for
the largest share of the total indicator (Graph 2.29). In order
to anticipate short-term changes in the indicator, a forecast
was made in accordance with Banco de la Repiblica’s base
10 macroeconomic scenarios and a trajectory of low loan port-
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Sources: Office of the Financial Superintendent of Colombia, Superintendency of cooperatives, emplOyee funds, Fondo Nacional det Ahorro and Titulariza-
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Economic Solidarity, Fondo Nacional del Ahorro and Titularizadora Colombiana; dora Colombiana, were also considered. The weight of the latter is 9.9%
calculations by Banco de la Repiiblica. of total household indebtedness.

48 Disposable income refers to income net of taxes, social contributions,
and other current transfers.

49 Household disposable income comes from DANE'’s quarterly national ac-
counts classified by institutional sector.
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Graph 2.29
Debt to Available Household Income
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3. Grey line (yellow): housing loans (consumer) from credit institutions

Source: Office of the Financial Superintendent of Colombia and DANE; calculations by Banco de la Repiblica.

to-income ratio are to be expected towards the end of 2023
that would reach levels not seen since 2017.

The weighted average financial burden for households with
new loans, in turn, as reported by banks in the Survey on the
Banks Situation in Colombia, which reflects changes in the
ratio between debt amortizations and interest payments to-
gether with available income, showed an upswing for banks
as they reached an indicator of 39.5% as of March 2023 (Graph
2.30).

Graph 2.30
Weighted Average Debt Service Ratio of Households that
Took out New Loans
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Source: Survey of the loan situation in Colombia, March 2023.

52

The risky and non-performing household loan portfolios have
accumulated a year of upswings that have resulted in a dete-
rioration of credit risk indicators. This has led Cls to increase
their requirements for granting new loans.

The risky portfolio granted to households continued to surge
during the second half of 2022 and the first half of 2023. After
having presented real contractions since October 2021, this
loan portfolio started to show positive growth in December
2022. This situation has been driven by the performance of the
risky consumer loan portfolio, which reached a real growth
of 31.0% as of February 2023 while the housing portfolio, al-
though it has shown some growth, has continued to contract
at a rate of -14.5%. This performance led to a deterioration in
the household QIR which had reached its highest value since
August 2021 in February 2023 (8.3%, Graph 2.31).
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Graph 2.31
Trend of Risky Loan Portfolio and Household QIR
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Consistent with the above, the growth rate of non-performing loans to households
registered a real 27.6% growth, the largest one registered since July 2021. In line
with this result, the NPL reached a level of 61% in February 2023 by which time it
had accumulated six consecutive months of decline. When the accumulated flow
of write-offs net of recoveries for the last twelve months is included, the indica-
tor reached a value of 5.2% due to the net recoveries of written-off loans in the
consumer portfolio or sales of them during the last twelve months® (Graph 2.32).
In a context of expected slowdown, the growth trend in household delinquency
could be expected to continue in the short term. Despite the above, the level of
loan-loss provisions is sufficient to mitigate the increase in these risks with cover-
age indicators of 132.2% and 60.0% in the consumer and housing loan portfolios
respectively.”

When these are analyzed by type of credit, the NPLs of the consumer portfolio
segments were found to have risen across the board during the second half of
2022 and the first half of 2023 led by the unspecified use loans and credit cards
(91% and 7.4% respectively, Graph 2.33, panel A). In the case of the housing NPL,
this has been stabilizing since mid-2022 as a result of the performance of the non-
LIH category which accounts for 70.4% of this portfolio (Graph 2.33, panel B). In
contrast, the LIH category has shown deterioration since September 2022.

In the persistent inflationary context identified in chapter 1 of this Report, it is
important to monitor the exposure of Cls to UVR-denominated housing loans
since their debt service has been affected by the increase in prices. Graph 2.34
shows the NPL of the housing categories by denomination, pesos, and UVR. While
the aggregate indicator for UVR-denominated loans has shown stability in the
recent past, the LIH category has shown deterioration since mid-2022. Given that
lower-income borrowers are the most affected by inflation, it is not surprising that

50 The quality indicator for nonperforming loans with write-offs is defined as the ratio between the
past-due portfolio, added to the flow of write-offs net of recoveries for the last twelve months, and
the total portfolio added to the same flow of write-offs net of recoveries for the last twelve months.

51 The coverage ratio is defined as the ratio of provisions to past-due loan portfolio. In the case of the

housing portfolio, it is natural for the indicator to be lower than 100% due to the importance of the
value of the property as collateral for the loan.
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Graph 2.32
Trend of Non-performing Loan Portfolio and Household NPL
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Source: Office of the Financial Superintendent of Colombia; calculations by Banco de la Repdiblica.

this sub-group is the most affected by price increases. It is noteworthy that UVR-
denominated LIH loans represent 7.6% of the housing portfolio, and therefore, do
not generate significant increases in the aggregate NPL of this portfolio. Despite
the above, some entities that represent about 0.1% of the financial system’s assets
are highly exposed to loans denominated in UVR. Therefore, this risk will continue
to be monitored in the future.

Graph 2.35 depicts the analysis of loan vintages, which consists of monitoring the
changes in quality indicators for a group of loans that originated in a specific
month. The analysis shows the speed at which loans deteriorated from the time
they were placed and the change in the quality at different points in time. In the
case of the consumer portfolio, the most recent loans have been showing a de-
crease in the quality due to delinquency relative to what had been registered
previously at equivalent levels and have reached the worst deteriorations in the
history of the indicator (Graph 2.35, panel A). The deterioration of the recent con-
sumer loan portfolio harvests is the result, in particular, of the performance of
unspecified use loans (Graph 2.35, panel B) and credit cards (Graph 2.35, panels C
and D). For the latter, it should be noted that the deterioration has been higher
for debtors with higher incomes. This situation may be partially explained by the
reduction in interest rates implemented by some financial institutions in the low-
er-income segment.

In this context of greater materialization and perception of credit risk, the banks’
stance on new allocations became more restrictive. According to the March 2023
Survey on the Credit Situation in Colombia, the trend of raising the requirements
for granting new loans that was noted in the previous version of this Report has
consolidated (Graph 2.36). For both the housing and consumer loan portfolios, the
Cls surveyed showed increases in their requirements and had reached all-time
highs for the latter. For the next quarter, Cls anticipate increases or stability in the
level of demands. In line with the above, Banco de la Republica’s March 2023 quar-
terly survey on economic expectations showed the perception of lower availability
of credit in the future (only 16.1% of the respondents expect greater availability in
the next six months). The increase in requirements makes it possible to anticipate

52 The share of the categories of unspecified use loans and credit cards in the total consumer loan
portfolio is 35.4% and 17.9% respectively.
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Graph 2.33
NPL by Segment
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Graph 2.34
Quality Indicator for Housing Default by Denomination
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Graph 2.35
Quality Indicator by Default per Consumer Loan Harvest
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that the trend of a real downturn in household portfolios will continue in the near
future.

Household savings showed partial recoveries following the sharp declines seen
after the pandemic. The current ratio, in turn, has shown slight declines although
in the aggregate liquid assets continue to be sufficient to cover short-term obliga-
tions.

Graph 2.37 presents the annualized gross household savings and its components,
reported in DANE’s quarterly national accounts by institutional sector. After the
rapid drop between mid-2021 and 2022, savings have shown rises in the last two
quarters, mainly as a result of the positive performance of households’ disposable
income. In spite of the above, household savings levels remain well below those
noted in 2020 before the impact caused by the lockdown periods.
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Graph 2.36 The current ratio for households, in turn, calculated on the
Change in Requirements for Allocating New Loans basis of Banco de la Repiblica’s financial accounts and de-
fined as the ratio of deposits and cash to short-term indebt-
edness and accounts payable showed a slight drop in the last
six months. Yet, households’ liquid assets cover approximate-
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Graph 2.38
Current Household Ratio
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Graph 2.39
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Three episodes of increased volatility in local financial
markets took place between October 2022 and April 2023. In
the first one, volatility in the public debt market rose during
the week of October 24-28 when the final details of the tax
reform and the future of oil exploration were being discussed
while the market was discounting an increase in the monetary
policy rate.” In the second episode, volatility in the three
markets was correlated with the maturity of a bond TES in
UVR that temporarily increased market liquidity, a significant
outflow of TES held by foreigners, the announcements of
restrictive monetary policy (hawkish) by the world’s main
central banks as they noted a positive economic performance
but still persistent inflation, and the collapse of Signature
Bank, Silicon Valley Bank, and the absorption of Credit Suisse
by UBS. This led to appreciations in the emerging markets.
The third episode stemmed from the uncertainty caused by
the change in the Colombian cabinet on April 26 (Graph 2.39).

Despite these episodes of volatility, there has been no
increase in the value-at-risk (VaR) of the financial system’s
TES holdings, both in proprietary and third-party position
(Graph 2.40). In the case of the VaR of the financial system'’s
proprietary position after the increase registered in August
2022, it has remained at a higher level than that of the third-
party position.

There was a significant monthly outflow of TES holdings by
foreign investors in the first quarter of 2023 that was led by
mutual funds and pension funds. However, the effect on the
performance of local public debt was low.

In line with the higher levels of international and local
volatility, foreign investors, who are the second largest holder
of local public debt after pension funds, had reduced their
TES holdings at the end of April 2023 by close to COP 5.5 t
with respect to the historical maximum seen at the end of
September 2022 (COP 122.9 t). This represented a decrease of
4.5% in its position. The beginning of this period of selling off
holdings coincided with a notable increase in the perception
of local risk, made evident by the increase in five-year CDS
rates and the emerging markets bonds index (EMBI). These
reached 15-year and 7-year highs respectively in the last
quarter of 2022. In this regard, the recent performance of
these indicators for Colombia contrasts with what has been
seen for other countries in the region, where both fell.>

Likewise, these investors’ highest monthly outflows, amount-
ing to COP 4.3 t, were seen in February 2023. This is equivalent

53 The latter materialized with a 100 bp increase on October 28.

54 See the Financial Markets Report for the first quarter of 2023 prepared
by the Operations and Market Development Department of Banco de la
Republica.
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to a 3.6% reduction in the TES portfolio with respect to Janu-
ary of the same year. These foreign investor outflows coincid-

Graph 2.40 ed with a new period of increases in CDS and EMBI rates and
Value-at-risk (VaR) of the Public Debt Market with the maturity of COP 13 trillion in UVR-denominated TES.
(Percentage) However, in line with the correction of the aforementioned
601 risk perception indicators, there was a net inflow of COP 1.26 t

to the foreigners’ portfolio during April.

Furthermore, by type of foreign investor mutual funds and
pension funds account for more than 60% of total foreign TES
holdings (42.8% and 23.2%, respectively). Therefore, as shown
in Graph 2.41, the changes of these types of investors in the
portfolios have a significant impact on the net flow of TES to
Al , \ the foreigners’ portfolios. Between September 2022 and the

end of April 2023, pension funds had raised their position by
oot ment oees e mes oem s 1.0% while foreign pension funds had reduced it by 10.3%. In

50 F

4.0

30 H

—system in Proprietary Account  —— System in Third-party Account terms of monthly flow, mutual funds presented the largest ac-

Note: The series are estimated with the GARCH model of conditional volatility. Cumul’atlons Of COP 17 tin Aprllr fouowed by the Insurance

Source: Precia and Deceval; calculations by Banco de la Repiiblica. companies with COP 016 t and the pension funds with COP
015 t.

That said, the negative effect of the aforementioned dynamics
on the performance of Colombian public debt was offset by

Graph 2.41
Net Flow of TES Holdings (type of foreign investor)
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Source: Deceval; calculations by Banco de la Repablica.

a greater appetite for debt assets, both international and
local, in line with a greater perception of risk derived from the
events that took place in U.S. and European banks between
March and April. Likewise, increases in TES purchases by
the PFM also favored the valuation of these instruments.
Although there was an intraday devaluation of around 6 bp on
21 February 2023 (the day of the month in which the balance
of foreigners in TES fell the most) for all the vertices of the
curve, by the end of February (seven days later), the curve
had risen about 30 bp. At the end of March, when foreign
holdings continued to shrink - albeit to a lesser extent (-0.17 t)
- and international banking events were triggered, the curve
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appreciated by an average of 162 bp. Finally, the curve had appreciated as of the
end of April and moved in parallel downward 153 bp on average.

Therefore, although it is relevant to monitor the foreign investors’ balances, there
is no sign that the magnitude of their recent outflows and the reduction of their
local debt market holdings have had significant repercussions on the performance
of this market. Rather, local public debt appreciated more than that of other coun-
tries around the region during the first months of the year.

The local stock market underperformed its peers in the region. Financial sector
stocks underperformed the local stock market average and completed a year on
a downward trajectory.

In terms of the local stock market, Latin America continues to be the region with
the lowest performance since the 2020 health crisis. When the MSCI Colcap is com-
pared to the region’s indices, it shows persistent declines since June 2022, and
as of March 2023, it was at a level close to the one registered in March 2020 (see
Financial Markets Report). The financial sector has the largest share in the stock
market and, except for the fourth quarter of 2022, has completed a year of declines
in its market capitalization (Graph 2.42) which may be associated with the spin-off
of subsidiaries and the low liquidity that the market is showing in general. Never-
theless, its performance indicators (see section: Current Situation of the Financial
System) are acceptable, and therefore, no vulnerability from the stock market has
been identified.

According to market analysts’ expectations, no additional increases in the mon-
etary policy rate are foreseen and the current levels are expected to be held for
a few months in line with the objective of facilitating the convergence of inflation
and expectations to the Bank’s target.

Regardingthetrend and expectations of Banrep’s monetary policy rate and given its
relationship with the inflation rate and its expectations, when the implied inflation
derived from the spread between the April zero-coupon curve of the fixed rate TES
and the UVR TES is estimated, it is clear that the market continues to discount one
inflation level above the target at close to 7.95% for a one-year period. Likewise,
in comparison to what was seen in October 2022, market analysts modified their
expectations in April 2023 regarding the speed at which the monetary policy rate

Graph 2.42
Breakdown of MSCI Colcap Growth

(Units)

02 r

0.1

-01

-0.2

-03 -
Feb-19 Jul-19 Dec-19 May-20 Oct-20 Mar-21 Aug-21 Jan-22 Jun-22 Nov-22 Apr-23

Il Consumer Il Energy Financial W Materials

W Utilities Telecommunications Transportation == Colcap

Sources: BVC and Precig; calculations by Banco de la Repiblica.



Vulnerability of the Financial System I ————————

would begin its reduction cycle and now estimate that it will
occur in September of this year (Graph 2.43). In line with
the performance of overnight index swap rates and survey
results, the market does not anticipate further increases in
the monetary policy rate for the time being.

When an unrealized loss materialization exercise is done
by valuing all securities at market prices and devaluing the
curve in parallel by 200 bps, a low estimated loss on equity is
found for the financial system with the exception of insurance
Graph 2.43 and capitalization companies.
Expectations for Banrep's Benchmark Rate
(Percentage) As of 28 April 2023, the main TES holders by type of entity
145 were banks (Cl; COP 59.2 t), insurance and capitalization com-
o panies (proprietary position; COP 37.5 t), and trust companies
s in the third-party position (COP 164.9 t, of which COP 107.4 t
b correspond to the foreign portfolio and COP 10.2 t to pension
85 liabilities). With this information, a devaluation exercise was
- R done based on a 200 bp increase in the yield curve and the
55 b losses that each type of entity could suffer as a percentage of
its equity were determined (Table 2.2). Specifically, the entire
portfolio was valued at market prices, including the securities
05 s s s s s s s at maturity, and a 200 bp devaluation was assumed in order
Apr20. - Dec20 Aug2l  Apr2z Dec22z Aug23 Apr2k Dec2¢ tg determine the magnitude of the losses that would be likely

— fawl e Dipectations etz Brpectations Apre23 to materialize through these securities in the event that they
Source: Survey of Economic Analysts’ Expectations, Banco de la Repiiblica. had to be [|q uidated.

The results show that, in the extreme scenario considered, the
financial system would incur losses of COP 34.3 t, of which COP
3.8 twould result from the liquidation of non-negotiable secu-
rities that would have to be valued at market prices. Although
the magnitude of losses from held-to-maturity securities
would be small and would represent only 0.4% of the financial
system'’s equity, for insurance and capitalization companies
the losses would be equivalent to 22.2% of their equity and
when the losses of their entire balance of TES are combined,
this percentage would rise to 27.4%. However, due to the op-
erating structure of insurance and capitalization companies,
the materialization of unrealized losses is not considered a
source of risk for these types of entities since their invest-
ments are long-term and their redemptions are primarily a
function of claims. For the other Cls, this risk is mitigated by
the practice valuing loan portfolios at market prices and the
fact that this is reflected in regulatory capital requirements.
Finally, considering that the cycle of monetary policy rate in-
creases is coming to an end, no further tightening of financial
conditions is expected to exacerbate this source of risk.

55 See the Financial Markets Report for the first quarter of 2023 prepared
by the Operations and Market Development Department of Banco de la
Republica.
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Table 2.2
Balances and Losses on TES Write-downs (financial system)

200bp downgrade in the
Nominal Balance of Balance of curve
balance marketable securities at Losses from
corrected securities maturity (not s Losses marketable
for sell/ (exposed to exposed to from non- securities

Losses
from non-
marketable

marketable securities

buy-backs?/ market risk) market risk) Seaiies markegqble
securities

Type of Entity

percentage of equity

trillions of pesos (February 2023)

Credit Institutions

Commercial banks 56.38 47.80 8.57 2.01 0.69 1.9% 0.6%
Investment banks 512 216 2.96 0.31 0.00 2.0% 0.0%
Finance companies 0.91 0.03 0.88 0.03 0.00 1.3% 0.0%
Financial cooperatives 0.01 0.00 0.01 0.00 0.00 0.0% 0.0%
NBFI

System in Proprietary Position

Pension Funds 017 0.06 0.10 0.02 0.00 0.3% 0.0%
Stock Brokerage Firms 1.26 0.54 0.72 0.06 0.00 4.6% 0.0%
Trust Funds 0.27 014 013 0.02 0.00 0.7% 0.0%
'C':)Sr;‘];aa”ncizsnd Capitalization 38.26 16.66 21.60 1.02 435 5.5% 23.2%
Third-party position

Pension Funds 124.40 124.40 0.00 13.66 0.00 3.4% 0.0%
Stock Brokerage Firms 2.29 2.27 0.02 0.5 0.00 0.4% 0.0%
Trust Funds® 148.59 148.59 0.00 11.96 0.00 2.6% 0.0%
System 377.66 342.67 34.99 29.23 5.03 2.8% 0.5%

a/ In sell/buy-back transactions, the title to the security is transferred, so there is no market risk for the entity that delivers the securities in sell/buy-backs.
b/ Pension liabilities account for 6.8% of the nominal balance.
Source: Trust and Securities Department; calculations by Banco de la Repiblica.

2.4 Liquidity and Trading Book Interest Rate Risk

2.4, Liquidity Risk

The appreciation of public debt securities in the first few months of 2023 and the
slowdown in the growth of the loan portfolio have allowed Cls to rebuild their
loan portfolios in favor of high-quality assets, thus improving their liquidity cover-
age ratio (LCR). The NSFR, in turn, reflects sufficient levels of structural liquidity,
encourages Cls to maintain an appropriate funding structure, and the March 2023
regulatory adjustment®® was not associated with increases in term deposit rates.

56  Asofthis date, the weighting of demand deposits with supervised financial entities and with OECIFs went from 25% to 0% within the
ASF.
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There were market devaluations of government debt securities
and loan portfolio expansion in real terms in the second half of
2022, and this pushed the LCR of Cls to historical lows. During
the first three months of the year, there was a slowdown in the
loan portfolio and appreciations in the value of investments.
This has meant a restructuring of the CIs’ assets that favored
the system liquidity and, therefore, the strength of the LCR
(Graph 2.44). Meanwhile, liquidity requirements remained
stable during the period under analysis.

Graph 2.44 The collapse of Silicon Valley Bank in the United States was
Changes in Components of Cl Assets (percentage of assets) due, in part, to a problem of concentration of its demand de-
posits to wholesalers in the technology sector: an initial wave
of withdrawals resulted in the entity having to liquidate some
investments at a loss, thus leading to a capital adequacy
breach on 10 March 2023. In addition, only 6.2% of the de-
posits were covered by U.S. deposit insurance. In response,
that insurance immediately guaranteed the funds of all de-
{ss0  positors of this institution (see Box B.1). The above shows the
importance of analyzing and monitoring the diversification of
deposits held by financial institutions.

(Percentage) (Percentage)
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The net stable funding ratio (NSFR), in force in Colombia since
40 50 April 2020, leads entities to maintain a limited balance sheet
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in terms of concentrations and maturities. In addition, from

, an ex-post point of view to an episode of financial stress, fi-

Note: portfolio and asset data for March 2023 were obtained via CI preliminary . . . .
balance sheets and weekly balance sheets. nancial deposit insurance acts as a protection mechanism for
Zzti;c;:eggf;)c“ecgfthe Financial Superintendent of Colombia; calculations by Banco savers, by protecting up to COP 50 m per financial institution

per depositor (Fogafin), or up to COP 25 m (Fogacoop)” in the
event that an institution goes into liquidation. Using data as
of January 2023, the coverage provided for credit institutions
by insurance has an average value of 19.4% with a variability
between entities associated with their line of business. Re-
garding the concentration of CIs’ deposits from their main
clients, this is varied (Graph 2.45). On average, the top five
customers account for 6.0% of liabilities while the top fifty
demand customers account for 121%.

Cash High Quality Investments === Gross loan portfolio (right axis)

ClI term deposits, currently the fastest growing funding item,
has been driven by deposits from NBFIs. The preference for
these deposits has decreased but remains high to the extent
that market rates for deposits have declined since March
2023 after having reached historic highs.

The main boost to the growth of CI funding comes from a
higher stock of term deposits (see section: Current situation
of the financial system), which reached a 25.9% share in Feb-
ruary 2023. This was to the detriment of demand deposits, an
item that has completed six months of real contraction. Con-
sidering recent events in the United States, this deposit sub-

57 The deposits covered are: checking account, simple deposits, CDs, sav-
ings deposits, special savings accounts, mortgage bonds, special depos-
its, collection banking services, small deposits, and ordinary deposits.
Deposits in Cls other than cooperatives are covered by Fogafin while de-
posits in cooperatives are covered by Fogacoop.
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Graph 2.45

Main Customers' Share of Demand Deposits (percentage of
liabilities)

(Percentage)
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Source: Office of the Financial Superintendent of Colombia; calculations by Banco
de la Repablica.

Graph 2.46
Real Growth Rates of Term Deposit Balance (by counterparty)
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Graph 2.47
Spread between CD and TES Rates
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stitution is a positive element that strengthens the funding of
financial institutions, reduces the maturity mismatch in their
intermediation business, and is in line with the objectives of
the NSFR. As of February 2023, NBFIs*® are the fastest grow-
ing counterparties as the main holders of CDs issued by Cls
(Graph 2.46).

The expansion of term funding has been mediated by deposit
rates that, for all maturities, have surpassed the policy rate
and expectations for it as well as other market rates (see Box
1 of the Financial Markets Report 2023-1). This indicates a high
preference and competition from Cls for term deposits. Based
on information as of April 28, the reversal seen in the spread
between CD issuance rates and nominal TES rates (Graph 2.47)
could, if consolidated as a trend, reflect a cooling in the time
deposit market in the coming months in line with the real
slowdown currently shown by Cl assets and the greater recent
appetite on the part of Cls and NBFlIs for TES securities.

Stress tests show that NSFR incentivizes Cls to maintain an
adequate balance sheet structure. In addition, the March 2023
regulatory change did not imply an increase in the spread be-
tween CD issuance rates and policy expectations for Cls.

In a liquidity situation such as the one with Sillicon Valley
Bank (SVB) where there was a concentration in demand de-
posits from the technology sector, the existence of a structur-
al funding liquidity indicator such as the NSFR prevents such
situations to the extent that demand deposits from local and
foreign wholesalers have a 90% and 25% weighting, respec-
tively in the available stable funding (ASF). In other words,
the indicator penalizes these deposits by only accounting for
a fraction. Furthermore, illiquid assets held to maturity imply
that a financial institution must fund them with liabilities of
similar characteristics, otherwise its NSFR will be reduced.

Inordertostudythe degree of flexibility of the NSFR to perceive
a Clin a situation similar to the SVB, two counterfactual stress
tests were done. The first one analyzes the NSFR that the Cls
would register if wholesaler's demand deposits (local and
foreign) were not penalized in the ASF.>° The second calculates
what the ratio of other assets to liquid assets® would have to

58 In particular, collective investment funds, and deposits of trust compa-
nies, and pension funds.

59 That s, if its weighting were 100%. In this regard, a more acidic exercise
could be done if the demand deposits of SMEs and medium-sized indi-
viduals, counterparties that are similar to those who made withdrawals
from the SVB, are also included.

60 Liquid assets correspond to non-cash HOLAs and reserve requirements
which have a 5.0% weighting in the RSF while other assets correspond
to other assets not included in the above categories that have a 100%
weighting. The idea behind this exercise is to see how much a Cl could re-
allocate its investments to those held to maturity without seeing a NSFR
default.
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be for a Cl's indicator to fall to its regulatory minimum level
(100% for Group 1and 90% for Group 2).%"

If the stability of wholesale demand deposit sources were not
penalized, the NSFR for Cls would be, on average, 3.6 pp high-
er for Group 1 institutions and 2.1 pp higher for Group 2 insti-
tutions (Graph 2.48). As for the second test, Group 1's median
ratio would have to go from 61.9% to 169.1% while Group 2's
median ratio would go from 271.8% to 1,378.8% (Graph 2.49).
These results show that, although the NSFR gives Cls some
leeway in managing their funding and portfolio allocation
strategy, risk-taking that is similar to that of the SVB is moni-
tored and constrained by the indicator. Thus, both the current
regulatory framework and the relatively simple balance sheet
structure of Cls (see section: The current situation of the fi-
nancial system) means that an increase in the concentration
of deposits with a particular sector of the economy that could
expose Cls to vulnerabilities in the event of unexpected with-
drawals is not expected.

Following the introduction of the NSFR in 2020, the indica-
tor underwent a transition that culminated in March 2023.
During this period, financial institutions have alluded to term
deposits as the mechanism for increasing NSFR and comply-
ing with the different transition phases. In order to analyze
whether there was a relationship between the NSFR and the
term funding strategy during the last regulatory transition pe-

Graph 2.48
Actual NSFR and with No Penalty for Wholesale Depositors

A. Group 1 riod, an exercise was done for Group 1 entities in which their
(Percentage) NSFR as seen two months before® was related to the change
10 - . in the spread between CD issuance rates and overnight in-
s | ° dexed swap (OIS) rates® up until the regulatory transition
o L (Graph 2.50).

T Results show that the entities that were closest to the current
wr T — regulatory limit (100%) in January 2023 were not the ones
s x . whose spread increased the most during the two subsequent
o | v J_ months before the new ASF weightings took effect. This
105 1 1 suggests a low relationship between being close to the
100 L

Actual NSFR Counterfactual NSFR

61 Group 1 entities are those whose assets represent at least 2.0% of the
B. Group 2 total Cl assets while those in Group 2 are entities for which the portfolio
is their most important asset, but whose assets do not reach 2.0%. The

(Percentage) cut-off date for both exercises was February 2023.

380
62 Since these are institutions whose regulatory limit is lower (90%), but

330 F X X their observed indicator is, at the same time, higher on average than that
of Group 1 entities, a greater recomposition is required to reach a coun-
280 1 o terfactual indicator of 90%.
63 As of this date, the weighting of demand deposits with supervised finan-
Bor ° cial entities and with OECIFs went from 25% to 0% within the ASF.
180 64 The last regulatory transition phase took place in March 2023. Therefore,
the NSFR seen in January 2023 (two months earlier) is analyzed with the
130 | change in the rate spread between January 2023 and March 2023 (when

the new regulation went into effect).

80

65 This is an interest rate swap where the variable rate is determined by

Actual NSFR Counterfactual NSFR o " . N ;
the capitalization of an overnight rate, instead of the price of a forward
Source: Office of the Financial Superintendent of Colombia; calculations by Banco rate. Thus, it gathers the monetary policy rate expectations of economic
de la Repiiblica. agents at certain maturities.
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Graph 2.49

Ratio of Other Assets to Liquid Assets (actual and
counterfactual)
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Source: Office of the Financial Superintendent of Colombia; calculations by Banco
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Graph 2.50
CDT-0IS Spread Rates vs. NSFR (group 1)
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regulatory limit and adopting a funding strategy to increase
participation in the term deposit market in order to improve
their structural liquidity.®®

2.4.2. Interest rate risk in the banking book

In this section, we analyze the structure of interest rates on the
Cls balance sheet and present a measure of the exposure to
the interest rate risk in the banking book (RTILB in Spanish).?’
The measurement of this risk seeks to estimate how changes
in the interest rates for assets and liabilities affect the enti-
ties’ net income from interest and capital.®® Quantifying RTILB
is of utmost importance because its materialization can have a
significant effect on a bank’s liquidity and capital. Since banks
usually have a maturity mismatch due to their intermedia-
tion activity (they lend long term and fund short term), the
increase in interest rates may negatively affect net interest in-
come if banks do not adjust their balance sheet to the interest
rate cycle. This situation was observed during the failure of
Silicon Valley Bank and Signature Bank in the United States in
early March 2023 given that these entities did not adjust their
balance sheets to the upward cycle of the Fed policy rates,
and this led to a devaluation of long-term investments. The
devaluation had to materialize when investments were sold to
comply with the withdrawals of some of its main depositors.®

Cls registered a reduction in their exposure to RTILB between
September 2022 and March 2023 that was mainly due to a
smaller maturity mismatch.

To measure the exposure to RTILB, the weighted average
term to maturity (WATM) gap was calculated. This is defined
as the difference between assets and liabilities that are
sensitive to changes in interest rates for different periods.
This measurement of interest rate risk depends primarily on
two factors: the proportion of assets and liabilities contracted
at variable rates and the maturity of assets and liabilities.

66 Cls term funding strategy has also been influenced by cyclical factors
associated with the tight global financial conditions.

67 The interest rate risk has two dimensions: the first is analyzed in the sec-
tion on market risk and refers to the risk of devaluations of the assets in
the treasury ledger in the event of interest rate movements; the second,
which is analyzed in this section, corresponds to the risk of interest rate
changes to the entities’ net income from interest based on the informa-
tion in the trading book.

68 RTILB refers to the current or prospective risk to an entity’s capital and
earnings arising from adverse movements in interest rates that affect the
trading book positions. When interest rates change, the present value
and timing of future cash flows may be affected. This, in turn, impacts the
underlying value of the entity’s assets, liabilities, and off-balance sheet
items and, therefore, the economic value of the equity (EVE). Changes in
interest rates also affect an entity’s earnings by altering income and ex-
penses that are sensitive to interest rates and that impact its net interest
margin (NIM).

69 See the Macro Environment section and Box 3: “Financial System Stress
in the U.S. Banking System and a Stress Test of Credit Institution Capital
Adequacy in Colombia.”
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Meanwhile, the size of the gap, in turn, is determined by the variable-rate-tied
component on both sides of the balance sheet that captures the effect of changes
in benchmark rates on the Cl balance sheet.”” The WATM gap tends to be negative
because bank assets, due to the nature of their intermediation (lending and
deposit-taking) have a longer duration relative to their liabilities. Under a negative
WATM gap, an increase in lending and deposit rates of the same magnitude could
generate a reduction in the net interest income. Likewise, the WATM gap tends
to be more negative (i.e.,, bank exposure to interest rate risk increases) to the
extent that the breakdown of assets (i.e. portfolio) is kept constant, the banks
increase their liabilities (i.e. deposits) indexed to variable rates compared to the
share indexed at fixed rates. In contrast, the WATM gap is reduced when there is
a higher indexation of the asset side while the breakdown of the liability side is
kept constant.

As was mentioned in the Financial Stability Report for the second half of 2022, the
FSC announced the new regulation on RTILB that incorporates the explicit mea-
surement of this risk and its quantification in terms of the impact on the economic
value of equity (EVE) and the net interest margin (NIM) in November of that year.
The current regulation, which will be in force in December 2024, incorporates as-
pects such as optionality, off-balance sheet transactions, and various interest rate
shock scenarios that affect the RTILB.”" Cls estimate the RTILB in order to quantify
potential losses associated with interest rate fluctuations and manage this risk.”
In our case, the WATM gap is used as a proxy for the RTILB measurement. This
indicator focuses on gap risk and does not include optionality or basis risk both
of which require a greater breakdown of information, and which are included in
current regulations.

The Graph 2.49 presents the WATM gap for one, three, and ten years following the
actual duration of the assets and liabilities of the Cls. This measure remains at
negative levels for all time horizons in line with the balance sheet interest rate
structure and the longer duration of assets compared to liabilities. Notably the
WATM gap narrowed between September 2022 and April 2023 for all time horizons

70 The indicator is defined as: WATM Gap,= ¥, RS4, (B)* PSR, (%) where RSA, corresponds to assets i
subject to interest rate risk and PSR are liabilities j subject to interest rate risk. D is the duration
of both the asset i and the liability jand T is the period over which the indicator is evaluated (six
months to ten years). In the calculation of the indicator, assets and liabilities at variable rates are
weighted at 100% while those at fixed rates are weighted based on the duration of each period. For
more detail on the calculation of the WATM gap, see the box “Interest Rate Risk of the Colombian
Credit Institution Trading Book” in the September 2015 Financial Stability Report. The WATM gap
assumes a greater transmission of the policy rate to the BBI and DTF benchmark rates and a partial
transmission to UVR and the CPI. The transmission is based on the calculation of the short-term
elasticities between each interest rate and the IBR (taken as a proxy for the monetary policy rate).
For more details, see section 4.2 of the Financial Stability Report for the first half of 2021.

71 The regulations were announced through External Circular 25/2022 issued by the FSC and the fol-
lowing dates were established: individual testing: August 2024; consolidated testing: June 2025;
individual reporting: December 2024; consolidated reporting: December 2025. The methodology
incorporates six interest rate shock scenarios to capture parallel and non-parallel gap risks for the
EVE and two interest rate scenarios for the NIM that models parallel shocks based on the method-
ology proposed in Basel Il. The new regulation incorporates a greater breakdown of the CI balance
sheet information by including off-balance sheet transactions, core and non-core liabilities, expo-
sure based on currency, and optionality. The latter is important when measuring RTILB since Cls
may enter into interest rate swaps to reduce their exposure to changes in long-term interest rates.
See BIS (2019). “Interest Rate Risk in the Banking Book, Supervisory Review Process, SPR31,” Basel
Committee on Banking Supervision, Basel.

72 In 2019 Asobancaria surveyed Cls on the management of risk associated with interest rate fluctu-
ations (i. e.: RTILB) and found that 47.4% see it as an option to avoid losses through constant risk
monitoring, 31.6% stated that managing it allows them to adopt strategic relative value positions,
15.5% recognize it as a way to adopt tactical positions for short and medium-term value generation,
and 5.3% as a risk neutralization measure; see: Asobancaria (2019). “Integrated Risk Management
System: a step towards international best practices,” Asobancaria.
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and stood at levels similar to those seen in March 2022. The largest reduction
occurred in the ten-year horizon when the level dropped 11% below the level ob-
served in September 2022. As explained below, the reduction of the WATM gap in
Cls is partly due to the decrease in the duration of assets versus the lengthening
of liabilities which reduced the maturity mismatch for Cls.

There was a gradual increase in the proportion of assets tied to fixed rates com-
pared to those tied to variable rates along with a relative stability in the break-
down of liabilities between September 2022 and April 2023.

The share of assets at variable rates gradually decreased between September 2022
and April 2023 compared to the share of assets at fixed rates, deepening the trend
registered since June 2022. The share of liabilities tied to variable rates and those
tied to fixed rates, in turn, show levels that are relatively similar to those seen six
months ago (Graph 2.50). In a scenario of rising interest rates, a lower exposure of
assetsto variable rates reduces profitability and, therefore, the WATM gap becomes
more negative. However, given that the majority of liabilities are indexed to fixed
rates (45.0%) compared to the component tied to variable rates (42.0%), the effect
of interest rate increases on funding costs is lower. This last factor explains, in
part, the decrease seen in the WATM gap in the last few months. This trend may be
due to a demand factor given that, in a scenario of rising interest rates, depositors
prefer to get loans at fixed rates. As shown below, the decrease in average asset
duration may be supporting this hypothesis.

The analysis of the structure and composition of balance sheet items agreed at
variable rate shows that the positions indexed to reference rates are more rel-
evant than those associated with inflation on both sides of the balance sheet,
but especially on the asset side. In April 2023, 77.2% of the asset positions were
indexed to benchmark rates (BBI: 53.6%, and DTF: 23.5%) while 13.8% depended on
inflation (CPI and UVR). On the liabilities side, 47.6% was tied to the benchmark
rates and 36.2% to inflation (Graph 2.51). The Cls lowered the exposure of their
assets to DTF and gradually raised their share in instruments indexed to the BBI
between September 2022 and April 2023. As for liabilities, the participation in in-
struments indexed to the BBI was raised while the share of those tied to the DTF
and CPIl was lowered. Exposure to foreign interest rates shrank on both sides of
the balance sheet and continues to remain low (panel A vs. panel B). The increase
in Cl exposure to BBI on both sides of the balance sheet suggests a greater reac-
tion of their balance sheet to the performance of the monetary policy rates.

The average duration of liabilities went from 0.93 years in September 2022 to 116
years in April 2023, suggesting a lengthening of 0.23 years. This is consistent with
the higher participation of deposits in term instruments (see section 21.1). The
average duration of assets, in turn, declined 0.27 years as it went from 3.21 years to
2.94 years during the same period (Graph 2.52). The lengthening in liability dura-
tion and reduction in asset duration for Cls suggests a smaller maturity mismatch
and explains the reduction seen in the WATM gap which also implies a lower expo-
sure to interest rate risk in the trading book.

To summarize, Cls registered a reduction in the WATM gap during the last half of
the year that suggests an exposure to RTILB and is mainly attributable to a smaller
maturity mismatch. The analysis indicates that Cls have adjusted the duration and
makeup of their balance sheet in line with the MPR cycle to reduce exposure to
RTILB. Although the regulation on liquidity risk (LRI and NSFR) reduces liquidity
risk in the short term by maintaining a level of liquid assets that is higher than net
requirements, it is necessary for Cls to continue monitoring the RTILB given the



Graph 2.51
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Graph 2.53
Composition of balance agreed at variable rate by type of
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3. Stress Tests

Considering the vulnerabilities identified throughout the Report, this chapter
presents three exercises that measure the ability of the financial system to face
extreme, adverse, and low probability scenarios while continuing to provide its
core functions over a short- and medium-term horizon.

This chapter presents three exercises to assess the resilience of the financial sys-
tem in the event of a hypothetical materialization of relevant sources of risk is
evaluated in line with the analysis of vulnerabilities presented in previous chap-
ters. The first exercise, which is known in international literature as a stress test,
is intended to measure the ability of credit institutions (Cl) to deal with a hypo-
thetical, adverse, and improbable scenario by using a model that considers both
capital adequacy and liquidity risks together.

The second and third exercises, in turn, focus on the financial system’s ability
to meet its liquidity obligations in the short term under a stress scenario. On
the one hand, the effect that an extreme withdrawal of major depositors from
Cls could have on their liquidity is estimated. On the other, the level of massive
daily withdrawals that would have an impact on compliance with the liquidity
requirements of the OECIFs is quantified.

3.1 Capital and Liquidity Stress Test of Cls

This section describes the scenario and the results of the stress test on the Cls
that Banco de la Repiiblica carries out every six months. It seeks to measure their
resilience to a hypothetical, adverse, and unlikely scenario. The aggregate results
show that Cls have enough capital to absorb the potential losses arising from the
extreme scenarios considered. Nevertheless, the results by entity are heteroge-
neous.

The stress test evaluates the impact that a hypothetical, adverse scenario of a
contracting Colombian economy might have on Cls. This exercise seeks to reflect
an extreme situation of global economic contraction that could be associated with
a greater than expected impact of higher interest rates and increased geopolitical
tensions that could negatively affect the demand for commodities. It also consid-
ers a scenario of tightening local financial conditions due to a higher perception
of country risk.

The combination of these elements could lead to a sharp fall in local terms of
trade, foreigners’ sales in the local public debt market, and a sharp depreciation
of the Colombian peso against the U.S. dollar. In addition, the deterioration in the
quality of the loan portfolio granted to debtors in the corporate sector and house-
holds that are vulnerable to the risks associated with the scenario in question is
also considered.

The results suggest that higher loan-loss provisions and a decrease in net interest
income could be the main sources of the decline in Cl aggregate profitability in
the adverse scenario under consideration. The above would be likely to generate
negative effects on aggregate common equity tier 1and 2 ratios, but they would re-
main at levels above the regulatory limits during the entire horizon of the exercise.
Although the impact on the individual institutions is heterogeneous, the above
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implies that the system currently has enough capital to absorb the potential losses
in the adverse scenario.

Furthermore, based on these results and considering the exchange rate shock of
the adverse scenario described above, the consolidated resilience of those enti-
ties that have positions in Central America is evaluated with respect to various
scenarios of asset devaluation for their subsidiaries in that region. The exercise
suggests that, in the wake of this additional shock, the institutions remain resilient
in their consolidated capital adequacy.

These tests do not constitute any prediction regarding the future development
of the economy or the financial system since the scenarios considered reflect a
hypothetical, adverse situation. Therefore, the results should be interpreted as
quantitative evaluation of the resilience of the Cls in the event of adverse scenar-
ios based on their current financial conditions and under restrictive assumptions.
Likewise, the tests do not consider possible policy reactions to the deterioration in
the entities’ financial statements nor preventive actions to follow up on their risk
management.

The usefulness of the tests lies in providing an estimate of the potential losses that
would be seen if the adverse scenario were to materialize. Furthermore, it helps
shed light on the possible transmission channels by means of which the vulner-
abilities identified could affect financial stability.”

3.1.1 Macroeconomic Scenario and Materializing Risks

The adverse scenario trajectories assume a contraction of the economy in a pes-
simistic context of global economic performance and tightening financial condi-
tions.

The stress test is intended to capture the effects of an adverse and hypothetical
macroeconomic context’ that reflects shocks to local terms of trade and aggre-
gate demand that could be caused by a sharp slowdown in the world economy
given a greater impact of high interest rates and an increase in geopolitical ten-
sions. Furthermore, the scenario includes shocks to the risk premium that could
result in restrictive financial conditions for the local economy and thus reflects a
situation of high uncertainty for the Colombian economy.

The combination of these elements is likely to generate an economic slowdown
that could result in an annual contraction of output up to the third quarter of
20247 (Graph 31, the shaded area corresponds to the analysis horizon of the ex-
ercise). This would lead to an increase in unemployment. Besides, given the tight
financial conditions and inflationary pressures on account of a sharp depreciation
of the Colombian peso, the monetary policy rate would remain at high levels over

73 The technical details of the model used in this test which include a description of the performance
of the entities in a hypothetical scenario and the channels through which their financial health
could be affected are presented in the series Borradores de Economia No. 1028: “SYSMO I: A Sys-
temic Stress Model for the Colombian Financial System,” Banco de la Republica.

74 A semi-structural model that follows a New-Keynesian approach with rational expectations for a
small, open, oil-exporting economy and corresponds to one of Banrep’s core forecasting models
was used to construct the macroeconomic context paths.

75 This scenario was constructed using the distribution of future GDP growth based on the GDP-at-risk
methodology. The 1st percentile, in particular, of the distribution of future GDP growth was taken.
For more detail on this methodology see Box 1 of the Financial Stability Report for the first half of
2018.
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Graph 31 . _ the stress horizon. In line with the above and reflecting an ad-
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Concerning credit risk, two elements are incorporated. First,
the natural consequence of a macroeconomic deterioration
would be to lower the ability of economic agents to make
their payments and thus increase the default rates. Second,
the adverse scenario is assumed to trigger a two-level rating
downgrade” of vulnerable debtors in the commercial, hous-
ing, and consumer loan portfolios.

In the corporate sector, the restrictive financial conditions
and the fall in output in the adverse scenario could gener-
ate the deterioration of companies that have a low stressed
interest coverage indicator, which is calculated by using the
stress test on the balance sheets of the companies present-
ed in section 2.2.1 of this Report.”® In addition, the fall in the
price of crude oil and its effect on the income of mining sec-
tor companies” would probably generate a deterioration in
the quality of the loan portfolio. At the same time, funding
difficulties and depreciation would probably cause a deterio-
ration in the credit rating of a number of companies exposed
to exchange rate risk.2° Finally, the drop in sales due to lower

76 Details of the interest rate models used are presented in Box 4 of the
Financial Stability Report for the second half of 2021.

77 In Colombia, loans granted by the institutions supervised by the FSC are
rated on a scale ranging from A to E, where A is the best rating.

78 The stressed interest coverage indicator (ICl) is calculated as the ratio of
operating income to interest expenses where the numerator follows the
trajectory for output growth in the adverse scenario, and the denomina-
tor follows the interest rate trajectories. Companies with a stressed ICI
of less than 1 represented 1.6% of the commercial loan portfolio as of
December 2022.

79 Companies in the mining sector represent 0.6% of the commercial loan
portfolio as of December 2022.

80 The companies exposed to exchange rate risk are the ones that show a
negative exchange rate mismatch (liabilities in foreign currency greater
than assets in foreign currency) and, taking three indicators into account,
are classified as vulnerable: 1) the value of the currency mismatches to
total assets, 2) trade balance to operating income and 3) share of foreign
capital in the total capital of the company. Each one of these indicators
is classified from 1to 3 based on specific thresholds for each with 1 being
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Graph 3.2
Peso-denominated TES Curve in the Hypothetical Adverse
Scenario
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economic growth and high costs of supplies will probably
affect the profits of the residential and non-residential con-
struction sector, and this could lead to difficulties in meeting
their credit obligations.®,®2 With respect to households, tak-
ing into account the historically high levels of indebtedness
(see section 2.2.2 of this Report), it is assumed that debtors
with a highly stressed financial burden will stop repaying their
loans.®

Concerning market risk, two elements are considered. First,
the macroeconomic variables and the interest rates in the
stress scenario will lead to shifts in the TES zero-coupon curve
and the private fixed-income curve. Moreover, since the lit-
erature traditionally considers foreign investors to be more
susceptible to liquidating their positions in the event of a
deterioration in the country’s economic conditions or in the
international financial conditions,® a gradual and permanent
liquidation of 50% of their holdings in the local public debt
market® (COP 591 t as of December 2022) is assumed. This
would probably cause a direct impact on the prices of securi-
ties. The combination of these factors will probably result in
an almost parallel shift of the curve with a greater impact on
the ten-year securities (360 bp, Graph 3.2).

the highest risk level. Finally, the risk levels for each indicator are aver-
aged. If the average for a company is less than or equal to 2.5 and the ex-
change rate mismatch is less than or equal to -20.0% of the total assets,
the company is considered to be vulnerable. For companies without pub-
lic accounting information, those with the largest gross mismatch that
have accumulated 90% of the total mismatch for this group are taken. As
of December 2021 (most recent accounting information available), 1,099
companies that are vulnerable to foreign exchange risk and which repre-
sented 8.0% of the commercial loan portfolio as of December 2022 were
identified. For more detail on the calculation of exchange rate mismatch
see Box 3 of the Financial Stability Report for second half of 2022.

81 In particular, small, and medium-sized residential and non-residential
construction companies that represent 1.0% of the commercial loan port-
folio as of December 2022, are considered vulnerable.

82 Overall, the exercise assumes a drop of two rating levels for 11.0% of the
commercial loan portfolio. The displacement assumptions do not consid-
er possible second round effects that may be observed between sectors.

83 The stressed financial burden analysis was done in conjunction with the
FSC. In the case of those debtors with a stressed financial burden of more
than 30%, displacements are considered. These account for 1.7% of the
consumer loan portfolio and 4.6 % of the housing portfolio as of Decem-
ber 2022.

84 See Ebeke, M. C.; Kyobe, M. A. (2015). “Global Financial Spillovers to Emerg-
ing Market Sovereign Bond Markets”. International Monetary Fund; y D.
Park, K. Taniguchi y G. Tian (2018). “Foreign and Domestic Investment in
Global Bond Markets”. ADBI Working Paper 535.

85 The 50% of net sales by foreign investors corresponds to the average an-
nual foreign outflows of local public debt from different emerging coun-
tries and is close to the maximum annual outflow Colombia has experi-
enced (56% in February 2009). Arslanalp, S.; Tsuda, T. (2019). “Sovereign
Debt Investor Base for Advanced Economies” [Database], Washington, D.
C.: International Monetary Fund, Monetary and Capital Markets Depart-
ment.



Graph 3.3
Real Annual Growth of the Loan Portfolio
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Graph 3.4
Quality indicator by Risk (QIR)
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3.1.2 Results

In the adverse scenario considered for the aggregate of the
Cls, there could be a negative profitability, a shrinking of the
loan portfolio, and a fall in total and core capital adequacy
ratios although the latter are likely to remain above the regu-
latory minimums.

The results of the stress test of the CIs’ aggregate trajectories
are given in Graphs 3.3 to 3.7. Based on the adverse scenario
described above, two possible scenarios are analyzed in order
to assess the magnitude of the credit risk shock: 1) scenario
1 considers only the deterioration associated with the mac-
roeconomic scenario (dotted red line), and 2) scenario 2 con-
siders not only the macroeconomic deterioration but also the
idiosyncratic effect of vulnerable debtors on the commercial,
consumer, and housing loan portfolios, (dotted gray line).

In line with the output, the real annual growth of the loan
portfolio would show significant contractions with a slight cor-
rection at the end of the period. This performance is likely to
deepen in scenario 2 due to the higher volume of losses which
would limit the capacity of Cls to disburse loans (Graph 3.3).

In scenario 1, the deterioration of the loan portfolio is com-
parable to what was seen during the pandemic shock while,
in scenario 2, the QIR will probably reach levels close to what
was registered during the period after the financial crisis at
the end of the century (Graph 3.4). Given the severity of the
macroeconomic shocks considered and the initial level of the
return on assets (ROA) this indicator is likely to reach negative
values in the second quarter of the simulation. In scenario 1,
a minimum of -2.3% will probably be registered while, in sce-
nario 2, a level of -2.9% is likely to be seen (Graph 3.5).

In line with the high materialization of credit risk, the items in
both scenarios that contributed the most to the drop in the
profitability indicator are loan-loss provision costs and the re-
duction in net income from interest (Graph 3.6). The additional
default by vulnerable debtors in scenario 2 could accentuate
the above effects due to a less productive portfolio. Moreover,
the second-round effects associated with the risk of interme-
diary contagion® would probably be more pronounced.

The accumulated losses for the year are likely to cause re-
ductions in the aggregate capital adequacy indicators with a
greater impact on the most severe scenario in terms of credit
risk (Graphs 3.7). Nevertheless, the aggregate capital adequacy
ratios will probably stand at levels above the regulatory lim-

86 The contagion component of the exercise includes two elements. The first
corresponds to direct contagion and is determined by direct exposures
between Cls. The second element corresponds to indirect contagion,
which involves the losses due to devaluation that generate the abrupt
sale of assets by institutions that are close to the regulatory capital ade-
quacy limits.
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Graph 3.5
Return on Assets (ROA)
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Graph 3.6
ROA Breakdown
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its®” although, in the most adverse scenario, total capital ad-
equacy will probably fall to levels close to 11%.88

Finally, although the aggregate indicators of Cls will probably
remain above the minimum regulatory requirements, the re-
sults per entity are uneven. At the individual level, it may be
difficult for some of them to meet these levels in the scenario
under consideration. With respect to total capital adequacy,
in scenario 1, the group of entities that are likely to have a
level of less than 9.0% accounted for almost 33% of the total
loan portfolio as of December 2022 (Graph 3.8, panel A) and, in

87 The regulatory limits for total and core capital adequacy are 9.0% and
4.5% respectively.

88 Threshold considered as a prudential limit in this stress exercise.

Graph 3.7
Aggregate Capital Adequacy Ratio at the Individual Level
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Graph 3.8 the most stressed scenario, this percentage could rise to 44%
DiSt:jblf‘tio” of Individual Capital Adequacy by Share of Loan (Graph 3.8, panel B). In both scenarios, systemically important
Portiolio entities are resilient to the aforementioned shocks.
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magnitudes of devaluation. In both scenarios, the entities are
resilient to any of the exercises considered. The results also
show that, for low magnitude devaluations, the positive effect
of depreciation could enhance the aggregate consolidated

Graph39 ‘ . capital adequacy. In the event of major devaluation shocks,
Total Consolidated Capital Adequacy Ratio reductions in the capital adequacy ratio would be observed to
{Percentage) levels close to 10%.
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140 89 The regulatory limits for total and core capital adequacy are 9.0% and

4.5% respectively, and the limit on the net worth loss is 50%. The limits
for additional core capital adequacy in 2023 and 2024 are modified to
5.625% and 6.0% in that order.

13.0
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90 This share is calculated as the sum of the foreign banking assets of the

100 N i banking subsidiaries of Colombian banks over the total consolidated as-
00 sets. In this calculation, the operations between the subsidiaries and the
Dec-22 Mar23 Jun-23 Sep23 Dec-23 Mar24 Jun-24 Sep-24 Dec-24 parent company are not included in the numerator. The distribution of
— Adverse1 —— Adverse? 0% e 15% = = 20% this participation by country is as follows: Panama 12.01%; El Salvador
3.77%; Guatemala 2.35%; Costa Rica 1.71%; Honduras 0.79%, and Puerto

FSource: calculations by Banco de la Repiblica (March 2023 to December 2024). Rico 0.23%.
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3.1.4 Final Comments

The results of the exercise suggest that the majority of the CIs will probably be able
to keep their individual and consolidated capital adequacy indicators above the
minimum regulatory requirement in spite of the severity of the adverse scenarios
considered. This reflects the resilience of the institutions in the short term to an
extremely adverse macroeconomic scenario like the one described above.

As has been discussed, the stress test presented in this section is built on the basis
of a set of assumptions that, by incorporating various shocks that occur simulta-
neously, reflect an adverse situation for the Colombian economy. It is assumed
that neither the economic authorities nor the entities take any additional action
in response to the deterioration of the CIs’ financial situation. Furthermore, the
assumption is that the entities’ shareholders are excessively passive to the de-
gree that they only capitalize the profits without taking any other kind of strategic
initiative to face the financial stress®. If, however, any one of these assumptions is
eliminated, the size of the losses to the system would be expected to be cushioned
so that the impact of the adverse scenario would presumably be smaller.

3.2 LRI Stress Tests of Hypothetical Withdrawals from Demand Deposits

LRI stress tests of hypothetical withdrawals from demand deposits suggest that
at the aggregate level, the indicator is likely to be above the regulatory minimum.
At the individual level, short-term liquidity vulnerabilities will likely be registered
for some Cls.

In order to assess the resilience of Cls the actual LRI of each Cl as of 28 April 2023 is
taken and their new levels are determined under two hypothetical stress scenar-
ios while considering the concentration in their demand depositors (Graph 2.45):
1) withdrawal of the five largest customers’ demand deposits, and 2) withdrawal of
the fifty largest customers’ demand deposits.”

Cls are divided between those that registered an actual LRI above 400%* and
those with an LRI below 400% as of 28 April 2023 due to the fact that most non-
bank Cls register high levels of liquidity because of their business structure. In
the first scenario, two Cls in the lower group that held 2.1% of total assets would
fail to meet the regulatory minimum while, in the second scenario, the number
would rise to eight and would account a 17.4% share (Graph 3.10). In a hypothetical
scenario of extreme preference for liquidity, these results indicate that some Cls
would not be likely to have sufficient high-quality assets.

In spite of the fact that the LRI, by construction, poses a stress scenario for de-
mand deposits by making Cls assume a heavy withdrawal of these deposits within
the NLR calculation, these results show the importance of monitoring the per-

91 Specifically, the shareholders do not inject outside capital into the business operations, they do
not seek synergies or mergers between the entities, nor manage them in order to increase the
efficiency of their operations.

92 This is based on the behavior of each depositor in terms of the variation of their balance sheets
during the last two years. Thus, the shock per depositor is assumed to be a withdrawal in a pro-
portion equivalent to the 5th percentile of the distribution of withdrawals during this period. This
means that the depositors withdraw 64.0% of their balance in the first year and 68.6% in the second
year.

93 Some Cls have a different business structure, so their LRI is substantially high. This category in-
cludes most of the non-bank Cls.
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Graph 310 . 4 formance of the main counterparties of Cls, especially during

LRI Stress Test (withdrawal of demand deposits) transitory episodes of financial stress that are accompanied

A. Entities with an actual LRI greater than 400% _by the high uncertainty that economic agents are experienc-
ing.
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I 3.3 Stress Test for Open-end Collective Investment Funds
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B. Entities with an actual LRI lower than 400% withdrawals by their investors together with their recent
behavior, which is characterized by a reduction in liquidity as
a result of a decrease in cash, an increase in investments in
term deposits, and a recent increase in redemptions® makes
it relevant to simulate hypothetical and extreme scenarios of
redemptions that they could face. A reverse stress test that
seeksto quantify the level of daily withdrawals that could cause
funds representing 20% of total assets to fail to comply with
the regulatory liquidity limit is presented in this section. This
analysis provides a prospective view of the resilience of these
funds to different levels of withdrawals without considering
possible mitigation measures or second round effects.
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Based on information with respect to the cash level of each
Notesthe dotted line represents the regulatory minimum (100%). The " represents  of the fnds,® different daily withdrawal shocks that ranged
Source: Office of the Financial Superintendent of Colombia; calculations by the between 1.0% and 60% Of the CaSh available were Simulated
ter in order to calculate the LRI®*® that the OECIFs would probably
present in each scenario. The exercise assumes that funds
meet withdrawals with only their demand deposits and thus
reduce their high-quality liquid assets (HQLA).

For each level of withdrawal, those funds that would be likely
to register a delinquency” on their liquidity indicator were
identified, and their share of total assets was calculated. The
results of the stress test are presented in Graph 3.11. Each color
represents the share of total assets of the OECIFs that could
not meet the liquidity requirement and thus higher values

94  See section 2.1.3 of this Report.

95 The information on cash is obtained from Office of the Financial Superin-
tendent of Colombia’s form 519.

96 The calculation of the liquidity risk indicator (LRI) corresponds to the
ratio between the high-quality assets (HQLA) and the maximum liquidity
requirement that results from multiplying the net value of the CIF by the
maximum probable net withdrawal.

97 A default corresponds to an LRI value of less than 100% which is the

regulatory limit according to the Office of the Financial Superintendent of
Colombia.
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Graph 311
Results of the Stress Test of Open-ended Collective Investment Funds
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and 100% of total assets.

Source: Office of the Financial Superintendent of Colombia; calculations by Banco de la Repiblica.

(dark red shades) correspond to a greater impact of the level of withdrawals on
their liquidity.

The results show that a daily withdrawal shock of 4.0%% as a percentage of assets
(16.0% as a percentage of cash) would be required as of April 2023 so that funds
representing 20.0% (yellow shading) of total assets would be in noncompliance
with the LRI. This contrasts with the exercise in the previous Report, where a value
of 10.0% as a percentage of assets was required to obtain a similar effect. Among
the funds that could be likely to fail to comply with the liquidity requirement, one
variable income fund, one monetary fund, and ten balanced funds® managed by
two SBFs and six TCs might be found.

This analysis suggests that the liquidity of funds has declined as a result of a re-
structuring of the portfolio and an increase in withdrawals in spite of the fact that,
at the aggregate level, it is well above their minimum regulatory requirement. Al-
though the level of withdrawals necessary to generate an LRI default effect is high-
ly unlikely, going forward, greater liquidity in the funds is desirable.

98 This value is within the 1st percentile of the distribution of net contributions (contributions minus
withdrawals) over assets.

99 As of April 2023, money market funds represented 48.7%, balanced funds 50.9%, and variable in-
come funds 0.4% of the total assets of OECIFs. Since money market instruments offer immediate
liquidity, they must comply with more than one liquidity indicator and, therefore, have a greater
ability to face massive withdrawals.
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Box 1: A Measurement of the Level of Negative
Foreign Exchange Mismatches of Real Sector
Companies in Colombia in 2022

Alvaro David Carmona Duarte
Adrian Martinez Osorio
Jorge Nifio Cuervo

1. Introduction

During 2022, Colombian companies that resorted to international financing sources faced
interest rate increases and a sharp depreciation of the peso against the dollar (21%)! This
may have important implications for the balance sheets of real sector companies with a
negative exchange rate mismatch? since this raises the foreign vulnerability of the economy
through its effects on investment, growth, liquidity, and solvency.?

In order to typify this phenomenon and have a general overview of the private and public
real sector companies that show it, this box describes the recent results* of this phenom-
enon. The second stage of this exercise quantified the impact that the negative exchange
rate mismatch could have on companies’ balance sheets and on the risk they could trans-
mit to the financial sector. For this stage, it is necessary to have the information from the
2022 financial statements. However, at the time this box was prepared that information was
not available. That is why an update of the exercise will be presented in the next Financial
Stability Report.

This box consists of three parts: the first is this introduction; the second describes the
results with the analysis divided between private sector companies (section 21) and
public sector companies (section 2.2), and the third corresponds to the conclusion. The
main results of this overview show a growth in the negative exchange rate mismatch for
real private sector companies driven mainly by higher long-term debt and it's mostly
held by companies operating in the transportation, warehousing, and communications;
manufacturing; commerce, and services sectors. With respect to public sector firms, there
was a reduction in their negative mismatch in 2022 with respect to 2021 which was due, in
particular, to the establishment of financial investments abroad by these companies in the
hydrocarbon sector.

2. Results of negative exchange rate mismatches
2. Real private sector companies in Colombia.
The results of private companies in the real Colombian sector with negative mismatches are

described below. This analysis does not include companies in the financial sector, neither
depository (banks) nor non-depository (other financial companies). It also excludes some

1 Market exchange rate (MER) at the end of 2022 versus the one at the end of 2021.

2 A company has a negative exchange mismatch when their liabilities in foreign currency are greater than their
assets in foreign currency.

3 Box 1 of the Financial Stability Report for the first half of 2021 (Carmona, Osorio, and Nifio, 2022) provides a brief
overview of the literature on the subject.

4 Box 1 of the Financial Stability Report for the first half of 2021 (Carmona, Osorio, and Nifio, 2022) details the sourc-
es of information and the calculation methodology.
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Graph B1.1
Recent Developments and General Overview of Negative
Exchange Rate Mismatches
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Graph B1.2
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companies that have financial leasing liabilities because they are
secured by a real asset (capital asset) of the same value. The inclusion
of the latter could bias the analysis of the effects of the exchange rate
risk.

In the last twelve years, the negative currency exchange mismatch
measured in dollars has shown a rising trend (a greater negative mis-
match). This value is expressed in nominal terms and without scaling
to some measurement of company size. This growing negative mis-
match is mainly the result of the growth in economic activity, which
means that companies require more working capital and have greater
financing needs to make productive investments. Given the above to-
gether with the greater ability of Colombian companies to get access
to international financial markets, the foreign currency debt they
have incurred has been rising but their foreign currency assets have
not been increasing to the same extent in the same currency.®

In 2022, 8,491 Colombian companies were estimated to have had
USD 32,436 billion (b) in negative foreign exchange mismatches. This
figure rose USD 2,037 b with respect to 2021 when 8,243 companies
accumulated a negative mismatch of USD 30,399 b (Graph B1.1).
Around 90% of the value of the negative mismatch is accounted for
by 10% of the companies (Graph B1.2), which suggests a high degree
of concentration in recent years.

Based on the components, this annual upswing in the negative
mismatch is mainly the result of the increase in long-term debt (USD
1,369 b) and the short-term debt (USD 1,013 b) that was partially offset
by the rise in foreign currency financial assets® (USD 184 m) and the
higher net forward position’ (USD 162 m) (Graph B1.1).

The foreign currency debt that is part of the negative mismatch these
companies have can be classified into three groups based on the type
of lender. Fifty-seven percent of this debt corresponds to what has
been contracted between companies with a direct investment link.?
In terms of risk, this debt implies a lower level of vulnerability since
there is greater flexibility in the financial conditions. Secondly, there
is the debt with foreign financial institutions (non-resident banks)
that totals 37%. Last of all, 6.0% of this balance has Colombian banks
as counterparties.

When the negative mismatch is distributed by economic sector, trans-
portation, warehousing, and communications with 22.6% of the total
are in first place. This sector includes port and airport operating com-
panies as well as mobile telecommunications companies. The second
largest sector is commerce, hotels and restaurants with 14.1%. In this
sector, the main companies are large supermarkets and marketers
of imported products. The manufacturing industry sector is in third
place with 14.0%, and here the producers of supplies for the con-
struction industry and food and beverages are the most noteworthy.
With 13.6% of the total, the services sector, where the main compa-

5 Foreign currency assets do not necessarily grow at the same rate as foreign currency
debt to the extent that such flows are destined to the local economy for investment,
working capital, or other uses.

6 Loan assets, bonds, and deposits.

7 Purchase minus sale.

8 The lender is the parent company or subsidiary of the debtor company.
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Table B11 nies are engaged in business services, is in fourth place. Companies
Negative Exchange Rate Mismatch operating in the listed sectors accounted for 64% the total value of
by Economic Sector the negative exchange rate mismatch in 2022 (Table B1.1).

Percentage Companies in the transportation, warehousing, and communica-
Negative | e8¢ HC of tions sector have very little export and import activity since this a
mismatch share companies mostly non-tradable activity, and this makes the risk associated with

(millions of (percen- | WithFDI their mismatch level higher since they do not have possible natural
dollars) tage) (percen- hedges. In spite of the above, these companies have a high degree of

tage) - : . . .
power and a high market share in their respective markets. This al-

Transportation, lows them to pass the higher costs associated with a depreciation of

Warehousing, and o2 e e the peso on to their consumers. Furthermore, due to their link to in-

Communications . . . .

ternational trade, transportation companies have a high percentage

Commerce, of their revenue denominated in dollars. This counteracts the effect

:‘Ef’st;lz'r::t‘js =l = 2 of an exchange rate depreciation. As for the remainder, companies

in the other sectors have a high participation in export and import

Negative

Economic Sector

Manufacturing 4555 4.0 79 markets (manufacturing industry and commerce).

Industry !

Community, social 2.2. Public sector Colombian companies

and personal 4,417 13.6 1.2

services The negative mismatch of public sector companies, which total

Remaining 11,560 356 8.4 sixteen corporations, amounted to USD 19,343 billion in 2022, 96%

sectors of which is concentrated in three conglomerates that belong to the
mining-energy and electricity, gas, and water supply sectors. The

Source: Banco de la Repiblica, DANE, DIAN, MHCP; calculations by Banco de la N A N . |
Republica. companies that account for the mismatch are actively involved in the

export of goods, and therefore have natural hedges. In general, these
companies have significant direct investments abroad, particularly
in Central and South America, and have a high market share in
their respective markets. This allows them to pass the higher costs

SRS associated with a depreciation of the peso on to their customers.

Negative Mismatch for Public Sector Companies

(Millions of dollars) With respect to 2021, the reduction in the mismatch was 8.3% (USD
TOe 1,760 b) and was mainly due to foreign financial investments made by
o these companies in the hydrocarbon sector.

0 Regarding the description of foreign currency debt, the maturity for

which it is mainly contracted is greater than one year (99%). Of these
instruments, 61% correspond to bonds issued in international mar-
kets, 32% to foreign commercial banks, and the remaining 7.0% cor-
respond to obligations with bilateral and multilateral banks. In terms
of foreign exchange earnings, net exports of public sector companies
account for about half of the amount of their negative foreign ex-
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Repdblica.
The main results of this overview show a growth in the negative ex-
change rate mismatch of real private sector companies that is driv-
en mainly by higher long-term debt and mostly held by companies
operating in the transportation, warehousing, and communications;
manufacturing; commerce; and services sectors. Regarding public
sector companies, there was a reduction in their negative mismatch
in 2022 with respect to 2021 that was primarily due to these com-
panies setting up financial investments abroad in the hydrocarbon
sector.

In order to analyze the economic implications of the nominal

increase in the negative mismatch in depth, it is necessary to
calculate indicators that show these levels relative to the size of
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the companies and their foreign trade imbalances relative to their income also. This is
the objective of the second stage of this exercise which will be published in a box in the
Financial Stability Report for the second half of 2023.

References
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rate mismatch of the real sector in Colombia in 2021,” first half-year Financial Stability
Report.



Financial Stability Report | First Half of 2023 I

Box 2: Indicator of Cybernetic Risk

Mariana Escobar Villarraga
Maria Fernanda Meneses
Eduardo Yanquen*

The increasing digitization of financial services has increased the system’s exposure to
cyber-attacks. This could compromise the security of the information, its operability and,
therefore, its stability. The materialization of a cyber-risk event that affects the payment
system could disrupt the flow of transactions, and this would affect confidence in the sys-
tem and might trigger events that are even more serious for the stability of the financial
system such as bank runs. Although the occurrence of these risks has currently been limit-
ed, the continuous monitoring and measurement of the entities’ exposure represents both
a challenge and a necessity for both international and local competent authorities.

This box presents the methodology for calculating the cyber risk indicator (CRI), which is
one of the indicators monitored by Banco de la Repiblica to measure this risk and analyze
its results for the entities that make up the Colombian financial system with information
as of 15 March 2023. In the next Financial Stability Reports, this indicator will be included
in the risk analysis for the Credit Institutions (Cl). The box is divided into four sections: the
first presents the perspectives and occurrence of some recent cyber risk events and their
international and local monitoring; the second describes the CRI and the methodology for
its calculation; the third presents the data and its analysis; and the fourth corresponds to
the conclusions.

1. International and local cyber risk monitoring

The materialization of cyber risk events has shown the importance of this issue! Recent
attacks on central banks such as the hacking of the Central Bank of Denmark’s website in
January of this year (Reuters, 2023) and the attack on more than thirty government entities
in Costa Rica including the Ministry of Finance in April 2022 led the latter country to take
measures and declare a state of emergency. In this context, the Committee on Payments
and Infrastructure Markets (CPIM) and the International Organization of Securities Com-
missions (losco) (Central Banking, 2023) recently warned about vulnerabilities in key global
financial infrastructures. This is in addition to reports published by the Financial Stability
Board (FSB), the International Monetary Fund (IMF), and the Bank for International Settle-
ments (BIS).

Because of the above, cyber risk has gained importance as a systemic risk in the analysis of
the financial system. At the international level, the Systemic Risk Barometer survey, which
was developed and implemented by the Depository Trust and Clearing Corporation (DTCC,
2023) and collects information from U.S. and foreign entities, ranked cyber risk as the third
most important since it was chosen by 47.0% of the respondents as very relevant for 2023.2
Likewise, the Systemic Risk Survey done by the Bank of England in the first half of 2023
placed cyber risk second in importance only to geopolitical risk when it was cited by 75.0%
of respondents as the one that, if it materialized, would be among the most damaging to
the UK financial system and by 9.7% as their main concern (Bank of England, 2023). Fur-

* The authors are members of the Financial Stability Department (DEFI). We would like to thank the Information
Security Department of Banco de la Republica and Daniela Vargas, intern at the DEFI, for their support in the
preparation of this box.

1 For the financial system, the main risks related to cybersecurity include ransomware, malware, attacks on web
platforms, and phishing, etc.

2 The first risk chosen by respondents as “very relevant” was geopolitical along with trade tensions while the sec-
ond was inflation.
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thermore, there are other indicators such as the global cybersecurity index (GCI) published
by the United Nations International Telecommunication Union (2023), which presents, by
member country, the strengths and opportunities for improvement in the monitoring of
cyber risk. In the GCI ranking, Colombia ranked 81 out of 183 in the most recent report with
data as of 2020.2

In contrast, at the local level, the results of the Survey of Perception of Financial System
Risks, developed by Banco de la Republica (2023), show an increase in the number of enti-
ties that consider cyber risk to be one of the five risks which would have the greatest impact
on the financial system if they occurred.* However, its share remains low (2.8% in the De-
cember 2022 version). Furthermore, the compromise of the information systems of a health
company at the end of last year set off alarms in the country.

The Office of the Financial Superintendent of Colombia (FSC) issued two documents, Ex-
ternal Circular 007/2018 and External Circular 033/2020 which provide instructions on the
minimum requirements for cybersecurity risk management and guidelines for reporting
metrics and incidents related to information security and cybersecurity, respectively. In
addition, the FSC published the Box “Measuring maturity in operational risk management
in banking entities,” in which it analyzes the level of maturity of the entities with respect
to the adoption of policies to combat cyber risk in January 2023. Furthermore, the Banking
Association of Colombia (Asobancaria) has a Security Incident Response Team (CSIRT, 2023)
that is responsible for fostering collaboration among its members and the exchange of in-
formation to effectively deal with cyber threats in addition to providing periodic refresher
courses.

2. Scoring Methodology

The CRI is calculated with information provided and collected by the company Security
Scorecard.’ Data from ten factors that represent different dimensions of cyber risk is used
for its construction. These are aggregated by a weighted average where the weight of each
factor is determined by Security Scorecard using machine learning techniques and is cat-
egorically illustrated as high, medium, and low (Diagram B2.1). The CRI has a scale of zero
to one hundred where a score of one hundred indicates that no cybersecurity issues were
detected at the time of the measurement, and a score of zero indicates that multiple issues
have been detected that could compromise the security of the assessed entity.

3. Analysis of the score

In its function of ensuring the stability of the financial system, Banco de la Repiblica con-
siders it relevant to monitor the measures taken by credit institutions to protect them-
selves against cyber risk. The factors that make up the CRI and the overall CRI rating given
by Security Scorecard are used to determine the level of protection the entities have. When
the rating of each of the factors that make up the CRI is analyzed, the components that
show the greatest variation in the case of banks are endpoint security and IP reputation.
The former was the lowest rated for this sector in November 2022 (Graph B2.1). This means
that a percentage of the equipment used by these types of entities is exposed and should
be subjected to security checks. Factors such as the cubit score, hacker chatter and net-
work security have excellent ratings throughout the year. Nevertheless, the performance of
factors such as patching cadence, which has been consistently decreasing throughout the

3 According to the publication (International Telecommunication Union, 2023), the country showed strength in the
technical indicator, which measures the implementation of technical strategies by national and sector-specific
entities, and opportunities for improvement in the organizational indicator, which measures national and orga-
nizational cybersecurity strategies.

4 Thetwo main risks mentioned by the entities in the survey are: deterioration in Colombia’s economic outlook and
materialization of credit risk.

5 Security Scorecard is an information security company that rates cybersecurity positions through threat analysis
for third-party management and IT risk management purposes.
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Cybersecurity Indicator Modules

1. IP Reputation

2. Endpoint security

3. Network
security

4. Application
security

5. DNS Health

Weight:
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malware?’ signals and
maps infected IP
addresses

Takes critical security

and configuration issues
such as exposed control
panels or vulnerable IPs
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Measures metadata
related to the security of
the equipment that the
entity has connected to
the network

Analyzes clandestine
conversations between
and messages from
hackers

7. Hacker chatter

4
4

Measures how fast an
organization installs
security updates

Quantifies open,
insecure or miscon-

8. Patching cadence
figured ports

4

Scans for vulnerabilities,
misconfigurations and

inbound threats through
public web applications

Detects credentials
exposed to a privacy
breach or data breach

9. Information
leakage

4 4

Measures potential
susceptibility of
corporate social media
accounts, financial
accounts, and marketing
lists to attack

Validates that no
malicious cyber events
occurred

10. Social engineering

a/ Malware is a term for any malicious software created to damage or exploit vulnerabilities in information networks, services, or devices.
Acronyms: Domain Name System (DNS) Internet Protocol Address (IP).

Source: Security Scorecard.
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year and in the latest measurements has a score of 76.8 points, is the
lowest performing factor after network security which is in the last
position with 72.9 points.

To construct the CRI by type of entity, the rating given to each en-
tity by the Security Scorecard was taken. The individual figure was
weighted by the share of assets of the respective institution within
its reference group, and the average was calculated with this data.
For banks and cooperatives, the total number of entities that make
up these groups was considered while for investment banks (IB)
and financing companies (FC), the entities that represent 92.4% and
78.9% of the assets, respectively, were taken into account due to the
availability of information.

First of all, the most volatile CRI and, at the same time, the one that
has shown the greatest improvement over the last year and gone
from 67.4 to 89.2 points, is the one corresponding to the FCs and is
currently the best among the Cls. This increase has been driven pri-
marily by improvements in endpoint security and DNS health factors.
There have been variations in the CRI for banks and cooperatives,
but it has remained stable over the last year; However, it is important
to pay attention to the lowest rated factors for banks (Graph B2.2), as
this sector is currently the one with the lowest CRI in the system. Last
of all, the rating for the FCs has remained relatively stable over the
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Graph B2.2
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past year. These data are around the average rating of the financial
services industry which, according to Security Scorecard data, was 88
points as of the cut-off date.

4. Conclusions

Cyber risk monitoring continues to evolve and gain importance. At
the local level, the CRI used by Banco de la Republica makes it possi-
ble to measure the status of the policies and measures implemented
by the entities in the Colombian financial system. The most recent
CRI figures show that all the factors used to calculate it have a score
above 70 points which indicates that the entities are managing their
cyber risk well, especially the CFs who have improved their indica-
tors significantly. However, indicators such as network security and
endpoint security could be strengthened As for the CRI by type of en-
tity, all of them are above 80 points. This indicates that the financial
system has taken the necessary steps to protect itself against cyber
vulnerabilities.
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Box 3: Financial Stress in the U.S. Banking

System and a Stress Test of Credit Institutions’

Capital Adequacy

Diego Cuesta
Camilo Gomez
Eduardo Yanquen*

After the 2008 financial crisis, the U.S. Federal Reserve (Fed) drove the benchmark interest
rate to historically low levels that became more pronounced in the wake of the covid-19 pan-
demic. At the same time, starting in March 2020 several measures to provide the market with
liquidity were adopted, including the expansion of the asset purchase program in treasury
and mortgage-backed securities. As a result, the Fed’s balance sheet rapidly enlarged. Given
this expansionary monetary policy stance, the global financial system experienced high lev-
els of liquidity until 2021. However, in a context of a global recovery in output and employ-
ment during 2021 and 2022 in which inflation levels and expectations for it exceeded policy
targets, a sustained increase in global benchmark interest rates has been seen. Specifically,
the Fed moved the rate from a range of 0% to 0.25% in March 2022 to a range of 4.75% to
5.0% in the same month in 2023. It also reduced liquidity facilities gradually by reducing the
value of asset purchases as of the end of 2021 and beginning the process of reducing its bal-
ance sheet as of April 2022.2 This rapid tightening of monetary policy has been accompanied
by destabilizing events in regional banks in the United States due to the materialization of

interest rate and market risks associated with the devaluations of their portfolios.

This box recounts the events that led to the closure of Silicon Valley Bank (SVB), Signature
Bank (SB), Silvergate Bank (SGB), and First Republic Bank (FRB) in the United States. Follow-
ing this, it delves into the direct and indirect consequences that said banking stress events
had and could have on the Colombian financial system. Finally, a static stress test of the cap-
ital adequacy of credit institutions (Cls) in Colombia is presented to assess their resilience
to the materialization of losses associated with interest rate and market risks similar to the
ones that occurred in the abovementioned U.S. banks. In conclusion, when the problems of
the regional banks in the United States materialized in March 2023, the Cls in Colombia were
not highly exposed directly. Nevertheless, there could be indirect effects on the financial
markets that might affect them. The static stress test of capital adequacy, which assumes
losses due to the valuation of held-to-maturity TES at market prices in the case of a hypo-
thetical need for liquidity on the part of CIs, shows that the system is resilient. This result is
related to the fact that all Cls maintain a low exposure to TES at maturity in their portfolios
since, as of February 2023, these securities only represent 6.3% of the assets of the entities
exposed to these investments. Furthermore, these exposed entities represent only 19.2% of
the total assets of Cls. Notwithstanding the above, the impact on the local financial system
should continue to be monitored in the coming months in case of further disruptions to the

international financial market.

* The authors are part of the Financial Stability Department of Banco de la Repliblica. The opinions expressed here
are the sole responsibility of the authors and do not imply any commitment on the part of Banco de la Replblica

or its Board of Directors.

1 The process of balance sheet expansion through asset purchases is popularly known as quantitative easing (QE).

2 The process of balance sheet reduction is popularly known as quantitative tightening (QT).
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1. Banking stress in the United States

Prior to the bank failures of SVB and SB, the U.S. bank SGB, which had USD 11.353 billion (b)
in assets at the end of 2022, announced the closure of their operations and their voluntary
liquidation as of 08 March 2023 (Silvergate Capital Corporation, 2023a). This bank, which
had specialized in the crypto sector, faced problems during the last quarter of 2022 due to
losses of USD 1.049 b (9.2% of its assets).“ This was mainly due to the sale of held-to-maturity
debt securities at market prices to obtain liquidity® in a context of unfavorable results in
the crypto-asset markets, the bankruptcy of FTX,° and the massive outflow of depositors
given the reduced confidence in this institution that resulted from these disruptions. Total
deposits from digital asset clients went from USD 11.9 billion (b) in the third quarter to USD
3.8 b in the fourth quarter. In addition, during that period, approximately USD 150 m of the
entity’s deposits belonged to customers who had filed for bankruptcy (Silvergate Capital
Corporation, 2023b).

As for SVB, their assets amounted to USD 209.026 b as of December 2022 thus making it the
sixteenth largest bank in the United States (Federal Reserve System, 2022). Compared to
the last quarter of 2020 when the assets registered USD 113.839 b (Federal Reserve System,
2020), the December 2022 value represented a significant growth that was accompanied by
an increase in holdings of long-term treasury bonds and mortgage-backed securities, which
accounted for about 55.0% of its assets at the end of 2022 (Silicon Valley Bank, 2023a). The
asset trend was driven by the increase in deposits which totaled USD 175.4 b at the end of
2022 (Federal Deposit Insurance Corporation, 2023). The growth in deposits, in turn, was
explained by the strong performance of SVB's depositors who were mostly non-traditional
clients, such as technology-related startups and venture capital firms. However, less favor-
able results in the technology and cryptocurrency sector, the drying up of venture capital
funding for this sector and the increased liquidity needs of depositors in a context of high
interest rates resulted in the entity facing an accelerated process of bank withdrawals.

To raise cash to cover deposit outflows, SVB attempted to raise new capital through a public
share offering for an estimated USD 2.25 b on 08 March 2023,” but this was not successful.
At the same time, the company reported the sale of USD 21 b in fixed-income securities,
which represented losses of USD 1.8 b (Silicon Valley Bank, 2023a). In addition, the potential
losses for the total securities held-to-maturity if valued at market prices during the fourth
quarter of 2022 were estimated to be around USD 15 b (Federal Reserve System, 2023b). This
revealed a deficient management of interest rate risks since the entity did not have hedges
to mitigate its wide exposure to fixed rate, long-term bonds. This, together with the high
concentration of deposits made by wholesale customers, 93.8% of which were not insured
by the Federal Deposit Insurance Corporation (FDIC) (Standard & Poor’s, 2023),® intensified
depositors’ widespread concern about the institution’s liquidity and capital adequacy posi-
tion. This occurred although, even after the sale of securities for USD 21 b, SVB complied

3 Federal Reserve System (2022). By asset size, the entity ranked 128th in the U.S. banking system.

4 Investing.com (2022). According to Silvergate Capital Corporation (2023b), the sale of assets and derivatives (avail-
able-for-sale and held-to-maturity) totaling USD 5.2 b during the fourth quarter represented a loss of USD 718 m.

5 In accordance with Chapter 1, paragraph 3 of the Basic Accounting and Financial Circular (SFBC) of the Office of
the Financial Superintendent of Colombia (FSC), “bonds or securities and, in general, any type of investment
for which the investor has the intention and the legal, contractual, financial, and operating capacity to hold to
maturity are classified as held-to-maturity investments. The purpose for holding the investment corresponds to
the positive and unequivocal intention to not dispose of the security.” In contrast, available-for-sale securities
are those that are available for market transactions and their balance sheet value must be recorded daily in
accordance with their market valuation (mark-to-market).

6 FTX, one of the world’s largest cryptocurrency trading platforms, entered bankruptcy proceedings in the U.S. court
system as of 11 November 2022 after being exposed to liquidity problems due to customer withdrawals in the
wake of alleged fraudulent fund handling and risk management deficiencies. In response, the U.S. Securities and
Exchange Commission (SEC) charged founder and CEO Sam Bankman-Fried with fraud in a statement issued on
13 December 2022.

7 In SVB's letter to investors (2022b), a public share offering was announced to raise USD 1.750 b between common
shares (USD 1.250 b) and mandatory convertible preferred shares (USD 500 m). In addition, the USD 500 m capital
increase by the General Atlantic equity fund in common shares was announced.

8  The amount covered by FDIC deposit insurance is up to USD 250,000.



Financial Stress in the U.S. Banking System and a Stress Test of Credit Institutions’ Capital Adequacy I

with the regulatory minimum capital adequacy indicators.® Thus, according to the IMF (2023),
only one day after the two announcements, SVB faced a bank run of around USD 4.2 b via
electronic withdrawals by depositors among a wide dissemination of the bank’s problems
through social networks. In the midst of these problems, the California Department of Fi-
nancial Protection and Innovation (DFPI) intervened on March 10 and placed SVB under the
receivership of the FDIC. Thus, SVB'’s closure at that time was the second largest bank failure
in U.S. history.®

The event described above highlights the catalytic role that social networks played in the
development and speed of the bank run. This reveals a new channel through which panic
events can occur and be amplified given the natural communication and coordination of
depositors interconnected through such networks. In this regard, Cookson et al. (2023) found
evidence that the pre-existing exposure of U.S. banks in Twitter conversations intensified
the effect of market price losses and exposure to uninsured deposits on stock price declines
during the SVB bank run. Furthermore, the authors noted that tweets coming from alleged
startup community members and their references to possible contagion as well as the nega-
tive sentiment of the messages also reinforced the effect not only at SVB but across the U.S.
banking industry.

The SVB bankruptcy event and the aforementioned effects of social networks put pressure
on the liquidity of other banks with similar business profiles (IMF, 2023). SB in particular, an
entity with assets of USD 110.364 b (Federal Reserve System, 2022) that specialized in the
crypto sector and had exposure to the technology sector that was also facing withdrawals
since the end of 2022, was largely affected by deposit runs on March 10. Faced with a loss
of investor confidence in the entity and rapid declines in share value during the same day,
the New York State Department of Financial Services closed SB on 12 March 2023 and made
it subject to FDIC receivership. This collapse became the third largest bankruptcy in U.S. his-
tory at the time.

In the wake of SVB's failure, the FDIC initially announced that only those deposits that were
insured would be protected. However, given the latent possibility of a contagion effect on
the rest of the system, the Treasury Department, the Fed, and the FDIC designed a joint
package of measures to address the stress scenario. Initially, the authorities declared a “sys-
temic risk exception,” which allowed the FDIC to protect all SVB and SB deposits—Treasury
Department, Federal Reserve System, and Federal Deposit Insurance Corporation (2023).
Subsequently, the Fed, to mitigate market risk, introduced the USD 250 b Term Bank Fund-
ing Program which makes liquidity available to institutions based on the par value of their
fixed income portfolio as collateral (e.g., Treasury bonds and mortgage-backed assets), for a
maximum term of one year (Federal Reserve System, 2023a)."

The stress events described above have generated an environment of uncertainty that has
manifested itself in additional disruptions to the international financial system. For exam-
ple, Credit Suisse, a systemically significant institution at the global level, faced a loss of
public confidence This, coupled with other factors, such as corruption scandals and losses
as a result of poor business decisions led to its closure and subsequent acquisition by UBS,
one of its main competitors, for a total of USD 3.25 b on 19 March 2023.

9 Capital adequacy indicators as of 2022 adjusted by the impact of the 08 March 2023 sale of available-for-sale
securities were above regulatory limits (Silicon Valley Bank, 2023a): common equity tier 1 (13.88% vs. 7.0%), tier
capital (13.88% vs. 8.5%) and total capital (14.68% vs. 10.5%). In terms of liquidity risk management, in turn, SVB
was not required to comply with the regulatory limit of 100% liquidity coverage ratio (LCR) under the Dodd-Frank
Act.

10  The largest U.S. bankruptcy was the failure of Washington Mutual bank in September 2008. While SVB's fall in
March 2023 was the second largest, it was recently surpassed by First Republic Bank’s fall on 01 May 2023.

11 Using the par value of the securities, the guarantee granted is higher than what might be seen with the market
prices that these securities currently have.

12 Credit Suisse experienced a significant loss of confidence after Saudi National Bank, the bank’s largest share-

holder (with a 10% stake) said they would not increase their investment. This resulted in a significant drop in the
value of the shares (up to 30%). To support the entity, the Swiss National Bank provided emergency liquidity.
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Finally, on 01 May 2023, First Republic Bank (FRB), an entity that had USD 2291 b in assets®
and USD 103.9 b in deposits as of April 13 (Federal Deposit Insurance Corporation, 2023),
was closed by the DFPI and placed under the receivership of the FDIC, which entered into
a purchase agreement with JPMorgan Chase Bank. This institution, which suffered the sec-
ond largest bank failure in U.S. history, was highly exposed to deposit withdrawals due to
the fear of contagion from the events at SGB, SVB, and SB upon the rest of the U.S. banking
system. Specifically, excluding the USD 30.000 b that the entity received on 16 March 2023
in uninsured deposits from large US banks to strengthen its liquidity position, FRB faced a
USD 102.024 b drop in its deposits during the first quarter of 2023 (First Republic Bank, 2023).

The stress conditions in the United States reflect the vulnerabilities to which the global fi-
nancial system may be exposed in an environment of rising monetary policy rates. Although
the events described above did not have a direct impact on most emerging countries, and
thus contagion seems limited, the need for greater supervision and monitoring by regula-
tory entities to strengthen risk management and ensure confidence in the system is evident
given the context of high interest rates and the catalytic role of social networks (IMF, 2023).

2. Impacts on the Colombian financial system

As for the direct impact on the Colombian financial system, Colombian banks did not have
direct equity investments in the affected entities in the United States. The available infor-
mation also indicates that the portfolio granted to foreign financial sector entities,” where
U.S. companies would be classified, is low. Specifically, this portfolio amounts to COP 3.4
billion (b) as of December 2022, which represents 1.0% of the commercial portfolio of Cls’
The CIs’ foreign funding, in turn, had no lines of credit with any of the affected entities in
the United States as of 31 March 2023,° and no significant deposits related to these entities
were identified. Last of all, non-banking financial institutions had no direct investments in
anything issued by the affected banks in the U.S. as of March 20237 In summary, the direct
impact of SVB, SB, and SGB bankruptcies is small.

However, it is possible that the disruptions seen in the U.S. financial market may have an
indirect impact on the Colombian system through second-round effects on market condi-
tions, on other foreign entities, or on increased risk aversion. Financial instability events
have affected expectations about the Fed’s rate hike cycle which could affect future market
conditions. With respect to the second-round effects on other financial institutions, the
announcements of support by the authorities in the United States have made it possible
to limit such effects. Regarding the possible increase in the perception of risk, the results
of the Survey of external debt and credit lines done by Banco de la Republica focused
on a representative sample of banks that contract foreign debt, showed that local banks
continued to perceive that foreign institutions were highly willing to grant them credit dur-
ing the first quarter of 2023 Moreover, in this version of the survey, entities were asked
whether they perceived any effect on market liquidity in March due to the events in the
United States and Europe. In response, 87.5% of those surveyed stated that they were not
affected. Nonetheless, this is a situation that should be continuously monitored in the com-

13 The bank had USD 212,639 m in assets at the end of December 2022, which made it the fourteenth largest bank in
the United States (Federal Reserve System, 2022).

14 Defined as companies belonging to the sector and without a TIN in Colombia.

15  Information from format 341, “Individual Report by Debtor: Active Credit Transactions” of the FSC as of December
2022.

16  In accordance with External Circular 025/23 April 2002 issued by the FSC, financial entities must report their for-
eign debt to Banco de la Repdblica by counterparty.

17 Information from format 351, SFC's “Breakdown of investment portfolio” as of 31 March 2023.
18  See the Report on the recent change in the foreign indebtedness of Colombian banks for March 2023 at the

following link: https://www.banrep.gov.co/es/informe-sobre-evolucion-reciente-endeudamiento-externo-ban-
cos-colombianos-marzo-2023.
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ing months in case of new disturbances in the international financial
market.”

3. Static Stress Test of Cl Capital Adequacy

In line with the bank failures in the United States and the financial
uncertainty in a context of high interest rates, a static stress test was
done for Cls to quantify the impact on total capital adequacy in the
event that interest rate and market risks materialize. Specifically,
three adverse scenarios of varying intensity were considered in which
the entities had to realize the losses caused by the valuation of non-
tradable TES (investment at maturity) at market prices. This would in-
crease the value of the market risk incorporated into the calculation
of total capital adequacy. Furthermore, the devaluation of securities
caused by the effect of their transfer to the accounts of marketable
securities would affect the equity level. For this exercise, the Cl bal-
ance sheet information as of February 2023 was used as were devalu-
ation shocks that were built based on the shift of the zero-coupon
TES curve seen during the second half of 2022, a period characterized
by historically high devaluations. The scenarios of devaluation of TES
holdings along the curve are as follows:

e Scenario 1: The Cls experienced a devaluation in line with the
average seen in the period under review (-3.0%).

e Scenario 2: The Cl's devaluation is in line with the maximum for
the period under consideration (-4.4%).

e Scenario 3: The Cls experienced a devaluation of 15.0%. This sce-
nario is the most severe and represents an unlikely event.

The results suggest that, in the scenarios analyzed, the aggregate to-
tal capital adequacy (CA) is likely to remain well above the regulatory
limit (9.0%, Graph B3.1). With respect to the most adverse scenario
this might represent only a slight drop of 0.3 percentage points (pp)
in the indicator. For the group of exposed Cls, the impact would be 1.8
pp in the most severe scenario and would remain above the regula-

Graph B31 tory limit. The above results are due to the low participation of held-
Total Capital Adequacy of Cls in the Context of to-maturity TES with respect to the assets of the exposed entities
Non-negotiable TES Devaluations (February 2023) (6.3% as of February 2023) and to the fact that these entities repre-
(Percentage) sent 19.2% of the total assets of the Cls as of February 2023.

20.0
These results reflect the low exposure of Cls to these types of assets,

which has been consistent with liquidity risk management because
held-to-maturity investments are not part of the liquid assets that
are quantified for the calculation of short-term liquidity through the
liquidity risk indicator (LCR) and structural liquidity through the net
stable funding ratio (NSFR). Thus, Cls have less incentive to increase
their investments to maturity in TES since these do not favor their
liquidity position.
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Total Not exposed (80.8) Exposed (19.2)

M ca CA - scenario one M CA - scenario two M CA - scenario three

Note: “Exposed entities” refers to the Cls that had held-to-maturity TES within
their asset portfolio as of February 2023. The percentage of assets the entities
hold with respect to the total number of Cls classified in the "Not exposed" and
"Exposed" groups is shown in parentheses.

Source: Office of the Financial Superintendent of Colombia; calculations by Banco
de la Repablica.

19  See the “Market risk” section in Chapter 2 of this Report.
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This chapter presents the main legal changes with respect to financial regulatory
standards enacted between 29 November 2022 and 16 May 2023. First, regulatory
changes to encourage economic and financial development as well as facilitate
convergence to international standards in the areas of risk management, financial
inclusion, and capital market development are presented. After that, other regula-
tory adjustments and issuances are presented.

For the period under analysis, the tax reform and the pension reform project stand
out. Other developments related to risk management regulations, credit deriva-
tives, capital adequacy of third-party fund managers, and new credit categories
are also presented.

4.1 Regulations Related to Structural Changes and Issues of Interest in the Medium
and Long Term.

411 Regulations issued by the FSC

Circular Letter 075 (30 November 2022): as per the methodology that follows
international metrics to identify systemically important financial institutions, SIFI
as per the methodology that follows international metrics to identify systemically
important financial institutions (SIFI) which is based on the criteria of size™
interconnectedness™ substitutability’ and complexity' the following SIFIs were
identified for 2023: Bancolombia, Banco Davivienda, BBVA Colombia, and Banco de
Bogota. These SIFls should:

e Establish an additional capital buffer equivalent to 1.0% of the value of credit,
market, and operating risk-weighted assets (AWRL) that must be maintained in
the ordinary core equity net of deductions (CED).1%

e Continue to comply with the instructions on resolution plans established in the
Basic Legal Circular (BLC),> which seek to promote the stability of the financial
system and prevent a systemic impact in situations of material financial stress.

100 Size is the traditional measurement of systemic importance since the larger the entity is, the more
difficult it is for others to take over its activities quickly and, therefore, the greater the likelihood
that its failure will disrupt the functioning of the market.

101 The degree of interconnectedness reflects the likelihood that the financial difficulties of one in-
stitution may cause other entity(ies) to experience difficulties also as a result of the network of
contractual obligations in which these institutions operate.

102 The more systemically important an entity is, whether in a particular line of business or as a pro-
vider of infrastructure services (e.g., payment systems), the more market dislocations or disrup-
tions will cause it to fail.

103 The complexity criterion refers to the difficulty in terms of cost and time to resolve issues for a
entity in trouble.

104 Under the terms provided for in Decree 1477/2018 as amended by Decree 1421/2019 and incorporat-
ed into Decree 2555/2010, External Circular 020/2019 and Chapter XI1-16 “ Capital Adequacy Margin
and Other Equity Requirements” of the Basic Accounting and Financial Circular.

105 Chapter VI, Title 1, Part 1 (resolution mechanisms)
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External Circular 027 (09 December 2022) provides the insurance companies with
instructions in relation to: 1) risk management in the compliance business line
(BL),°¢ 2) insurance pricing, and 3) reinsurance underwriting in all BL.

In order to control the maximum net retention limit for the compliance BL,
insurance companies must: 1) calculate the amount corresponding to 10% of
the technical equity of the quarter immediately preceding the month in which
the respective valuation of the portfolio in force or the issuance or modification
of a policy, etc. was done and 2) do the calculation for each individual holder™
independently. Entities must also inform the FSC when the amount of the net
retention exceeds 10% of the technical equity within the next ten working days
along with the measures to be taken to remedy the aforementioned excess as well
as the timetable to implement said measures.

In order to ensure that the pricing of insurance in the different BL is adjusted
to technical criteria that properly reflect the risks assumed by the insurance
companies, the instructions applicable to the setting of rates when such companies
rely on the experience and information of the reinsurers were modified. In this
case, when the pure risk rate™® is established by the reinsurer, the technical note
must state the reinsurer’s retention percentage, the rate defined by the reinsurer,
and the technical guidelines on the basis of which segmented rates may be
applied based on the characteristics of the risks insured against. The information
on the rates must expressly indicate the time period for which it applies. The rate
and other applicable technical guidelines must be consistent with the reinsurance
contract.

Finally, in order to reinforce the instructions for contracting reinsurance, it has
been established that insurance companies must: 1) do actuarial loss modeling
exercises to verify whether or not the reinsurance program is reasonable; 2) assess
whether the current capacity of the reinsurance program supports the potential
losses of the insured portfolio and those arising from the underwriting of new
risks; and 3) take into account the risk appetite established by the board of direc-
tors of the insurance company so that the conditions of the reinsurance program
conform to that guideline. These instructions will be applicable to reinsurance
contracts entered into or renewed after 30 June 2024.

Circular Letter 081 (27 December 2022): The Cls, Bancoldex, Findeter, Finagro,
FDN, Titularizadora Colombiana, insurance companies, PFM, TC, SBF, risk rating
companies, and the Colombian Stock Exchange are requested to complete the
biennial survey of climate risks and opportunities. The purpose of the latter is
to identify the degree to which environmental, social, and corporate governance
issues, including climate issues, are incorporated into the development of the
activities authorized for these supervised entities as well as to capture information
on some metrics such as: absolute emissions of greenhouse gases.

106 Insurance in this BL guarantees the fulfillment of obligations contained in the law or in a contract.

107 The following are considered individual holders: 1) the policyholders who are not plural figures or
are not part of plural figures, and 2) in the case of policies which have a policyholder who is a plural
figure, each one of the parties to the policy. Plural figures are understood to mean consortiums,
temporary associations, and any other type of contractual or legal plan that allows the collabora-
tion of several individuals or legal entities in order to sign and implement one or more contracts.

108 Refers to the actual cost of the risk assumed by the insurer and excludes the insurer's management
expenses.
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The above considers the fact that the FSC published the update of its strategy
for the greening of the financial system in August 2022 The purpose of this
is to promote a more transparent™ and climate-resilient financial system that
incorporates the management of financial risks and opportunities arising from
environmental and climate issues.

External Circular 001 (01 February 2023): provides instructions on how to comply
with the provisions of Banco de la Repiblica’s External Resolution 10/16 December
2022 (see numeral 4.2.6 of this chapter) whereby the entities supervised by the
FSC were allowed to enter into types of credit derivatives with authorized foreign
agents provided they are contracts issued in foreign or legal currency by foreign
issuers on foreign or local assets. In line with the above, the Circular issued in-
structions on market risk management for those cases in which the supervised
entities enter into the aforementioned credit derivatives.

External Circular 003 (03 February 2023): provides instructions for the calculation
of the individual and consolidated capital adequacy ratio of companies that
manage third party assets™ in accordance with the provisions of Decree 175/2022
that were incorporated into Decree 2555/2010. In this respect, the FSC established
guidelines for the proper management of the funds held by these entities in their
proprietary position to standardize the requirements for the risk weighting of
credit assets, and technical criteria were established to improve the quality and
quantity of the technical equity instruments these entities hold. The purpose of
the foregoing is to standardize the technical criteria for capital adequacy ratios
with that of the Cl in accordance with the Basel Committee’s guidelines.

To this effect, in the Basic Accounting and Financial Circular (BAFC): 1) the chapter
“Capital Adequacy Margin of Companies that Manage Third Party Assets”' was
created and the reports on the information corresponding to the ownership
requirements for capital instruments and the weighting methods for investments
in autonomous funds or patrimonies were produced, and 2) the instructions
applicable to financial conglomerates™ with respect to the calculation of the
minimum technical equity levels of subordinate entities abroad that manage third-
party funds and that use a separate information base or that are consolidated
through an entity that does not have technical equity requirements are adjusted.

For the new formats, there will be a mandatory testing period between 23 October
and 03 November 2023 using the figures of the individual and consolidated
financial statements as of June 2023. The first official transmission will be with the
financial information as of February 2024.

109 The document “Hacia el enverdecimiento del sistema financiero colombiano: estrategia de finan-
zas verdes y cambio climatico” is available on the FSC website.

110 This refers to the provision of greater transparency to the markets with respect to the status and
level of progress in the incorporation of climate issues into the financial sector.

111 These entities are TC, PFM, SBF, IMC, and financial holdings.

112 Chapters XIII-17 of the BAFC. Chapter XIlI-12 “Relacion de Solvencia de las entidades que adminis-
tran activos de terceros: Sociedades Comisionistas de Bolsa de Valores, Sociedades Administrado-
ras de Inversion, Sociedades Fiduciarias y Sociedades Administradoras de Fondos de Pensiones y
Cesantias” shall be repealed as of 01 February 2024.

113 Chapters XIII-15 of the BAFC.

114 Established by Decree 2555/2010.
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The entities must submit their request for classification of capital instruments to
the FSC'™ and report the weighting method to be used for each of the funds or
autonomous assets in which they have a share.

Entities must submit the implementation plan to the SFC no later than 28 April
2023 and it must include, at a minimum, the following: 1) the monthly work sched-
ule, including the tasks to be carried out, the deliverables and those responsible
for each activity as well as the monitoring of their progress; 2) the activities to be
undertaken in order to classify the technical equity resources, calculate the AWRL,
and select the weighting method for investments in autonomous funds and as-
sets; and 3) an analysis of the estimated impact of the implementation of the new
regulations including the adjustments required at the financial, technological, and
operational levels. In the case of financial holding companies, this impact analysis
must quantify the effects of applying the new regime to both local subordinated
companies and foreign entities or investment vehicles that are part of the con-
glomerate and that are assimilated into entities that manage third-party funds.

External Circular 005 (22 March 2023): instructs supervised entities to adopt the
latest version of the EMV® QR Code Specification for Payment Systems (EMV QRCPS)
Merchant-Presented Mode or Consumer-Presented Mode standard when carrying
out all types of monetary transactions using QR codes (quick response code). This
seeks to encourage secure transactions through the use of QR codes, comply
with international standards, foster access to financial services, and contribute
to financial inclusion as well as to the efficiency and formality of the economy. In
the case of non-cash transactions using QR codes, supervised entities may decide
whether or not to adopt the new standard."®

Circular Letter 019 (31 March 2023): establishes that when the indicator associ-
ated with the real quarterly variation of individual provisions of the risky portfolio
reaches a level greater than or equal to 9.0% for the consumer and/or commercial
category, the supervised entities may submit a plan to the FSC to activate the cor-
responding provision in which compliance with the aforementioned indicator on
an individual basis and with the other indicators and requirements set forth in the
BAFC for the decumulative phase is shown. For this phase, compliance with the
aforementioned requirements was previously required but only when they were
presented for the total portfolio and financial leasing.

Note that under External Circulars 022/2020 and 026/2022, the FSC had imple-
mented preventive actions to incorporate additional risk provisions.

External Circular 006 (30 March 2023): creates format 424 in Appendix 1 of the BAFC
to capture information on the rates or costs of the main financial products and
services provided by Cl, special official institutions, and companies specializing in
electronic deposits and payments. The above is intended to improve the financial
consumer’s experience and provide clear, truthful, timely, and verifiable informa-
tion on the characteristics of the products or services offered by the supervised
entities. This external circular also adjusted the instructions regarding the basic
service package in order to update the number of transactions available at no ad-
ditional cost given the increase in the use of digital channels.

115 This is in accordance with BAFC Chapter XI11-17, Appendix 1, and Appendices 2 and 2.1 in the same
chapter must be completed.

116 The supervised entities shall have a maximum term of two years from the date of issuance of this

circular to migrate all codes to the new standard. In any case, the migration plan must be submit-
ted to the FSC no later than 01 January 2024.
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Circular Letter 026 (21 April 2023): provides instructions on the baseline and ad-
verse scenarios under which credit institutions must carry out stress tests in 2023.
Likewise, it established that, based on the adverse scenarios described, the credit
institutions must define the mitigating actions to reestablish the financial sound-
ness and viability of the business after the simulated impairment. It states that
such actions must be consistent with the nature, size, complexity, and diversity of
the activities carried out by the entity, its risk profile, its ability to react, its con-
nection with the financial system, the economic environment, and the markets in
which it operates. Furthermore, such actions must be feasible and timely.

Likewise, it has been determined that the definition of the actions must allow the
entities: 1) to strengthen and preserve the levels of technical equity; 2) to improve
the liquidity position; 3) to reduce operating costs, and 4) to make adjustments to
the business model. In any case, credit institutions should not consider extraor-
dinary support with State resources that go beyond those framed in the current
regulations and should be recognized as a mechanism of last resort.

External Circular 008 (16 May 2023): modifies the internal control instructions in
order to continue the convergence towards international best practices and to
further the development of robust corporate governance structures.

External Circular 009 (16 May 2023): modifies the instructions related to the
creation procedure of bridge banks', particularly to their corporate nature, in
order to speed up their creation when needed.

4.2 Regulations issued by the Ministry of the Treasury and Public Credit

Resolution 3608 (31 December 2022): Designates the market makers in the Public
Debt Securities Market Makers Program for the 2023 period. Fourteen market
making entities (twelve banks, one FC and one SBF) were designated for this
year!® The purpose of this program is to promote appropriate financing conditions
for the Nation in the capital market through the development of the public debt
securities market.

Decree 0347 (09 March 2023): Amends the Unified Regulatory Decree of the Trea-
sury and Public Credit Sector in order to establish that the National Guarantee
Fund (FNG) will grant guarantees to both mortgage bonds issued for the purpose
of financing mortgage and residential leasing portfolios and to the securitization
of this type of portfolio and leasing (applies to loans generated by the Cls), issued
between 09 March 2023 and 31 December 2025 in accordance with the availability
of funds earmarked for this purpose.

Decree 455 (29 March 2023): The purpose of this decree is to foster access to
formal financing through efficiency in financial costs that make viable and boost
the productive processes of the country’s most vulnerable people. Thus, five credit
categories have been created with interest rates certified by the FSC in order to
facilitate access to formal financing through efficiencies in financial costs that
make the productive processes of the country’s most vulnerable people viable
and enhance them.

117 Mechanism to safeguard and protect financial activity in the event of the liquidation of a Cl.

118 The complete list of entities can be found in the resolution in the regulatory section of the Investor
Relations Colombia (IRC) website at the following link.
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The five new credit categories are: rural productive people’s credit, urban
productive people’s credit, rural productive credit, urban productive credit, and
productive credit. The classification of loans, following the order above, depends
on the purpose (to finance activities in rural or urban areas) and the amount,
which in any case may not exceed 120 SMMLV.

In accordance with this decree, the FSC certified the current bank interest rate dif-
ferentiated for the five subcategories mentioned above, so that the usury rate is
different based on the type of microcredit.

Decree 626 and 627 (27 April 2023): These decrees amend Decree 2555/2010 and
Decree 1068/2015 in order to regulate the procedure and rules for cooperatives
that carry out financial activity’™ to implement SME associations. The above
considers the fact that under Act 2069/2020,%° cooperatives were authorized to
associate these types of companies.

41.3 Regulations issued by the Ministry of Health and Social Protection

Decree 2497 (16 December 2022): in order to improve access to the Compulsory
Traffic Accident Insurance (SOAT in Spanish) and combat evasion, this Decree
established a differential rate for some types of vehicles™ of approximately 50%
over the value of the SOAT in force as of 14 December 2022. Since the value of the
premium is reduced, Adres™ (and not the insurer) will be in charge of recognizing
health service expenses exceeding 263.13 UVT and up to 701.68 UVT generated by
claims caused by vehicles that have a differential rate.

4.4 Regulations issued by the Ministry of Housing, City, and Territory:

Decree 490 (04 April 2023): partially amends Decree 1077/2015 in relation to the
conditions of Mi Casa Ya, the program for furthering access to low-income housing,
along with other provisions. Specifically, interested parties were able to review the
status of their process and the steps to start or continue their process under the
program as of April 10. Among other points, the Sisbén IV classification require-
ment was adjusted so that more households could apply.

4.5 Regulations issued by the Congress of Colombia

Act 2277 (13 December 2023): the tax reform bill “for equality and social justice”
was approved through this law, which seeks to finance social spending on educa-
tion, health, environment, and energy transition, etc. as well as to include sustain-
ability criteria in order to maintain compliance with the fiscal regulation.

The reform contains 96 articles and seeks to raise COP 19.7 t in 2023, and about COP
20 t annually in the coming years. The following points stand out:

119 Includes financial cooperatives, specialized savings and loan cooperatives, and multi-activity and
comprehensive cooperatives with a savings and loan section.

120 By means of which entrepreneurship is promoted in Colombia.

121 Vehicles in the following categories: mopeds, motorcycles of less than 100 cc, motorcycles of 100 cc
and up to 200 cc, tricycles and quadricycles, five-passenger motorcycles, business cars, urban cabs
and vans, urban public service, buses and minibuses and public service vehicles.

122 Administrator of Resources of the General System of Social Security in Health.
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e Income tax for individuals: 25% of the total value of labor payments was set as
exempt income, limited annually to 790 tax value units (TVU).

e Tax on equity: The minimum amount of the taxable income is 72,000 TVU, defi-
nitively adopted as of January 1 of each year.

e Taxable income: Financial institutions, insurance, and reinsurance companies,
SBFs, agricultural brokerage firms, agricultural commodity and product exchan-
ges, agro-industrial or other commodity exchanges and stock market infras-
tructure providers that have a taxable income equal to or greater than 120,000
TVU must pay a surtax of 5 additional points of income tax annually until 2027.

e Taxable income for legal entities engaged in mining anthracite, lignite coal and
crude oil: If this taxable income is equal to or greater than 50,000 TVU, a few
points must be added to the income tax rate that range between 5.0% and 15%,
depending on the average price of coal or crude oil for the respective taxable
year.

* Modification of the non-causation regulation of the carbon tax'® established
by Decree 926/2017 that stipulates that the non-causation may not exceed 50%
of the tax caused in any case.

e Creation of the tax on single-use plastic products for packaging, wrapping, or
packing goods. The producer or importer shall be liable for the tax. The tax rate
shall be 0.00005 TVU for each gram of the container, packaging, or packing. The
tax will not be levied when the circular economy certification is presented. This
will be regulated by the Ministry of Environment and Sustainable Development
within six months from the date of issuance of the Tax Reform.

e Creation of a tax on ultra-processed sweetened beverages. The producer or
importer shall be liable for the tax. The tax rate will be expressed in pesos per
hundred milliliters of beverage, and the unit value will be based on the sugar
content in grams per hundred milliliters of beverage.

» Creation of a tax on ultra-processed food products. The producer or importer
shall be liable for the tax. The taxable base is composed of the sales price. In
the case of donation or withdrawal of inventory, the taxable base will be the
commercial value. The tax rate will be 10% for 2023, 15% for 2024, and 20% star-
ting in 2025.

Crime of omission of assets or inclusion of nonexistent liabilities: Applies when
the fraud or evasion in tax returns is equal to or greater than 1,000 legal monthly
minimum wages in force (SMMLV) - previously it corresponded to a value equal to
or greater than 7,250 SMMLV - and will incur a prison term of 48 to 108 months.*

Pension reform bill project “Change for the Elderly” (filed on 22 March 2023 in
Congress): This project seeks to correct the currently existing pension deficit,
guarantee the viability of the system, and correct inequities present under the
current model. The markets, financial system entities, and different associations
have been attentive to the implications and discussions surrounding this project
given its importance for the markets and total savings in the economy.

123 The carbon tax includes all petroleum derivatives, fossil gas and solids that are used for combus-
tion.

124 Prior to the current Tax Reform, it was punishable with imprisonment for 48 to 108 months and a
fine of 20% of the value of the omitted assets, of the value of the misstated assets, or of the value
of the non-existent liabilities.
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The Colombian pension system is currently based on the existence of two
competing regimes, regulated by Law 100/1993: the average premiums regime,
which is managed by the official entity Colpensiones,* and the individual savings
regime with solidarity (RAIS in Spanish),?¢ which is managed by the private PFMs.
Contributors decide under which regime they will contribute, and which entity
will manage their pension funds during their working life and after retirement.
Members of both regimes have the possibility of transferring from one to the other
based on certain factors.”

In addition, the Colombia Mayor program, operated by the Department of Social
Prosperity, grants a monthly economic subsidy of COP 80,000 to people over 60
years of age who are in extreme poverty or who do not have a pension.

In contrast, the pension reform project is based on the existence of four non-com-
peting pillars:

 Pillar of solidarity: those over 65 years of age, in a situation of extreme poverty
or one of poverty and vulnerability,”® will be granted a basic monthly income
above the poverty line of COP 223,000.%

e Semi-contributory pillar: Those over 65 years of age who have contributed
between 150 and 1,000 weeks to either of the two existing regimes, and whe-
ther or not they are eligible for the solidarity pillar, will be granted a basic life
annuity, the value of which will be determined on the basis of the value of the
contributions made. If they are eligible for the solidarity pillar, they will also
be granted the basic income corresponding to that pillar.

» Contributory pillar: the persons affiliated with the pension system will con-
tribute up to three SMMLV to Colpensiones (under the current regime), and
the remaining SMMLV will be administered by the PFMs*® The amount of the
old-age pension will consist of a single pension recognized and paid conside-
ring both types of contributions. The age requirements are maintained and a
minimum of 1,300 weeks of contributions is required.

125 Under this regime, contributors pay 16% of their base salary each month to a common fund (12%
paid by the employer and 4.0% paid by the worker) and once the legal requirements are met, Col-
pensiones calculates an income or base liquidation salary (BLS) and the amount of the pension
allowance is defined between 65% and 80% of the BLS. Thus, current contributors are expected to
finance the pensioners’ monthly pensions, but since the resources contributed by the workers are
not enough to cover this financing, the Government covers the deficit.

126 Under this regime, contributors also pay 16% of their monthly income (12% paid by the employer
and 4.0% paid by the worker), but in this case to an individual savings account (ISA) that only and
exclusively finances the contributor’s pension. The ISA pays the quarterly returns generated, an
administration fee is paid to the PFM and the requirement for the pension is that the ISA must have
an accumulated capital that makes it possible to obtain a monthly pension of more than 110% of
one SMMLV. At the time the person retires under the RAIS, the member can choose between three
pension options: life annuity, programmed withdrawal, and programmed withdrawal with deferred
life annuity.

127 1) have been in Colpensiones or in one of the PFMs for at least five years before making the trans-
fer; 2) if you are 37 years of age or older in the case of women, or 42 years of age or older in the
case of men, you must request and receive double counseling with the managers of both regimes.
3) the maximum age for transfer is 52 for men and 47 for women.

128 Based on the targeting established by the national government.

129 This figure is higher than the subsidy currently granted under the Colombia Mayor program.

130 The multi-fund plan established by Act 1328/2009 is still in place.
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 Voluntary individual savings pillar: people can voluntarily save extra funds for
their pensions.

In addition, the project proposes the following points:

e Creation of a contributory pillar savings fund: this is financed with a percentage
of the income contributed under the average premium regime of the contribu-
tory pilar. In order to prevent the value transferred from the Nation to Colpen-
siones from exceeding 1.2% of GDP, this fund will cover the corresponding sur-
plus. The national government will regulate the operation and administration
of the fund and its investment regime.

e Increase in the percentage of additional contributions to be made by contri-
butors with base salaries higher than four SMMLV™ to the Pension Solidarity
Fund.™2

e The amounts contributed so far by members under the RAIS will continue to
be managed by the PFMs and will be taken into account when calculating the
value of the pension.

* Reduction of fifty weeks per child to the minimum number of weeks of contri-
bution required for women who meet the minimum age to receive a pension
and do not have the minimum number of weeks required to retire. The benefit
is granted for up to three children, i.e., the maximum reduction is 150 weeks.
This seeks to compensate for the unpaid care work done by mothers.

e Under the transition regime, the rules of the current pension system will con-
tinue to apply to individuals who have at least 1,000 weeks of contributions at
the time the law goes into effect.

In addition to the pension reform bill, the Colombian Congress is reviewing two
other bills: health reform (filed on 13 February 2023) and labor reform (filed on 16
March 2023).

National Development Plan 2022-2026 (approved on 05 May 2023): the National
Development Plan (NDP): Colombia World Power of Life (Colombia Potencia
Mundial de la Vida in Spanish) presents five axes of transformation: human right
to food, land-use planning around water, human security, productive economy for
life and the fight against climate change, and regional convergence. In relation to
the financial system, the NDP presents strategies such as: 1) pact with the people’s
and community economy (PCE): mechanisms for financing and promotion of the
PCE; 2) promote financial inclusion and sustainable business financing through
programs to eliminate gender discrimination and other barriers to getting access
to credit; 3) implementation of loans intended for women and young people from
public banks; &) implementation of housing subsidies; 5) creation of the basic
value unit (UVB in Spanish) that would be readjusted annually based on the CPI

131 Currently the plan is as follows (in terms of SMMLV): the additional contribution for 4 to 16 SMMLV
is 1.0%; for 16 to 17, it is 1.2%; for 17 to 18, it is 1.4%; for 18 to 19, it is 1.6%; for 19 to 20, it is 1.8%; and
for more than 20 it is 2.0%. The reform proposes to increase the additional contribution by 100 bp
for all ranges.

132 This fund is a special national account attached to the Ministry of Labor. Its resources are allocat-
ed to: 1) subsidize pension contributions for groups of the population that do not have access to
social security systems; and 2) grant economic subsidies for the protection of individuals in a state
of destitution or extreme poverty.
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excluding perishable or processed food, or regulated products, certified by DANE;
6) Banco de la Republica is empowered to create benchmark indicators, etc.

4.6 Regulations issued by Banco de la Repliblica

External Resolution 10 (16 December 2022): amends External Resolution 1/2018,
to allow entities supervised by the FSC to enter into any type of credit derivative
with authorized foreign agents that is issued in foreign currency orin legal currency
by foreign issuers on foreign or local assets. Previously, this trade was restricted
to credit default swap (CDS) contracts only. The purpose of this amendment is to
generate symmetries in the regulation applicable to credit derivative transactions
and the general principles of the current authorization regime for derivative
transactions that allows any instrument to be traded.

As a result, External Regulatory Circular (ERC) DOAM-144"* and ERC DODM-398"5
were updated for: 1) adjust the definition of foreign agents who are authorized
for credit derivative transactions; 2) establish the requirements for providing
information and the corresponding reports to Banco de la Reptblica in accordance
with the provisions of External Resolution 10/2022; 3) update certain instructions
related to the reporting of derivative transactions; and &) eliminate the exclusion
of CDS in the proprietary position and the gross leveraged position, so that all
foreign exchange exposures in credit derivatives are part of these calculations.

4.2 Other Regulatory Developments

In addition to the standards described above, other operational standards were
issued during the period under analysis to improve the efficiency of regulatory
processes and to and to align current standards with directives from higher levels.
The main changes are listed below.

4.2.1 Regulations issued by the FSC

Circular Letter 76 (06 December 2022): requests insurance companies to fill out
insurance financial inclusion forms™® in order to collect information on the total
number of policies issued which, due to their characteristics, can be classified as
microinsurance, mass insurance and mass microinsurance.”

This information will be useful for the measurement, supervision, and subsequent
design of public policies on financial inclusion in insurance and will be part of the
Annual Financial Inclusion Report prepared and published by the FSC together
with the Bank of Opportunities Program.

133 By which the international exchange regime is compiled and modified. Specifically, Article 65 (cred-
it derivatives) was amended.

134 Subject 6: Derivative transactions.
135 Subject 22: Macroprudential measures.

136 The forms request information on branch (premiums issued by marketing channel); policyhold-
ers (basic policyholder variables, number of policyholders by channel and by Sarlaft—Sistema de
Administracién de Riesgo de Lavado de Activos y de la Financiacion del Terrorismo, in Spanish—
linkage procedure); and access (number of in-person access points to purchase policies, policy
characteristics: individual, group, mandatory, voluntary; and level of rurality).

137 Microinsurance refers to insurance for low-income individuals or SMEs; mass insurance refers to
mass-marketed policies that meet the universality, simplicity, and standardization requirements
of Decree 2555/2010, Article 2.31.2.2.2.1, and mass microinsurance includes policies that could meet
the characteristics of both microinsurance and mass insurance at the same time.
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Circular Letter 13 (13 February 2023): entities supervised by the FSC are reminded
of their obligation to accept the certification of the temporary protection permit
(TPP)™8 as a valid identification document for the provision of financial products
or services to Venezuelan migrants in Colombia while the TPP is being decided
and granted. It also states that as of 01 March 2023, the entities supervised by
the FSC may not continue to accept Venezuelan citizens as clients based on the
following documents: 1) special residence permit (PEP in Spanish); 2) Special
residence permit for the purpose of formalization (PEPFF in Spanish); or 3) special
supplementary residence permit.

It also establishes that the entities supervised by the FSC must update the iden-
tification document corresponding to those Venezuelan customers who were con-
nected with the entity up to 28 February 2023 using the aforementioned docu-
ments. Last of all, it states that the supervised entities must continue to diligently
and strictly manage the risk management systems that they are required to com-
ply with.

External Circular 004 (23 February 2023): updates the current instructions related
to the information that cooperative entities registered with the Cooperative Enti-
ties Guarantee Fund (Fogacoop in Spanish) must provide to financial customers
regarding information on Fogacoop’s deposit insurance. This is in response to the
amendment made by Fogacoop to its Resolution 025/2015 “Unified rule for the
corporate purpose” to increase the value of the deposit insurance coverage (maxi-
mum insured value per person of COP 25,000,000), and to modify the covered and
uncovered claims, along with other provisions.

Circular Letter 014 (07 March 2023): A clarification is made regarding the treatment
of interdependent operations and lease subaccounts in the NSFR that applies to
Cls, Bancoldex, Findeter, and Finagro.

With respecttointerdependenttransactions, External Circular 026/2022 establishes
that “the maturity and capital amount of both the liability and its interdependent
asset must be the same. Consequently, the liability cannot be settled as long as
the asset remains on the credit institution’s balance sheet® In this regard, it
should be clarified that transactions for which the maturity of the asset is less
than or equal to that of the liability in accordance with international standards
comply with this requirement. Notwithstanding the above, entities must report
the details of interdependent transactions excluded from the indicator.

Furthermore, note that the calculation of the required stable funding (RSF) does
not include the CUIF (Unified Financial Information Catalog, in English) 180200
sub-account: “Property, plant and equipment by right of use”.

With respect to calculating the NSFR, it is important to note that as of 31 March
2023, the transition regime of weighting factors applicable to some of the items
of the available stable funding (established through external circulars 19/2019,
25/2021 and 21/2022) ended.

138 Certification adopted under Resolution 4278/2022 by the Special Administrative Unit of Migration
Colombia that is granted to Venezuelan nationals while the TPP is being issued.

139 Chapter VI, Appendix 4, numeral 2.1, paragraph b, of the BAFC.
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4.2.2 Regulations issued by the BVC (Colombian Stock Exchange)

Derivatives Regulation 002 (02 February 2023): adjusts the TES Futures Derivatives
Liquidity Providers Program of the Unified Circular of the Derivatives Market in
order to modify the program cycles for the year 2023 and the securities subject to
the program (TES).

4.2.3 Regulations issued by the Ministry of Housing, City, and Territory:

Resolutions 2223 and 2224 (29 November 2022): decreased the value of the future
provisions™® for interest rate hedging of loans disbursed in 2020 and 2021 for both
the hedging program of the Mortgage Portfolio Stabilization Reserve Fund (Frech
in Spanish) and the Mi Casa Ya program. In the case of the latter, they raised the
2022 future provision value (approximately COP 6.4 billion).

4.2.4 Regulations issued by Banco de la Reptblica

External Regulatory Circular DCIP-83 (16 March 2023): An account is created in the
name of foreign financial entities that have the status of banking establishments
for exclusive use in Colombian pesos. The funds deposited in these accounts may
only be used to make payments in Colombian pesos for the export of services con-
tracted by non-residents who are customers of the account holder (foreign bank).
In addition, a monthly report of payments for service exports from Colombian
pesos accounts has been created for FEMI to report these transactions.

External Regulatory Circular DCIP-83 (30 March 2023): foreign currency transfers
by means of debit and credit cards issued by entities supervised by the FSC have
been enabled in order to send workers’ remittances. Furthermore, a monthly re-
port of workers’ remittance income through debit and credit cards (RMR) has been
created for card issuers to report these transactions.

140 Under the future provisions, territorial entities commit fiscal resources from the budgets of future
fiscal years to carry out certain expenditures.
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	1. Introduction 
	1. Introduction 

	During 2022, Colombian companies that resorted to international financing sources faced interest rate increases and a sharp depreciation of the peso against the dollar (21%).This may have important implications for the balance sheets of real sector companies with a negative exchange rate mismatch since this raises the foreign vulnerability of the economy through its effects on investment, growth, liquidity, and solvency.
	1 
	2
	3 

	In order to typify this phenomenon and have a general overview of the private and public real sector companies that show it, this box describes the recent results of this phenomenon. The second stage of this exercise quantified the impact that the negative exchange rate mismatch could have on companies’ balance sheets and on the risk they could transmit to the financial sector. For this stage, it is necessary to have the information from the 2022 financial statements. However, at the time this box was prepa
	4
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	This box consists of three parts: the first is this introduction; the second describes the results with the analysis divided between private sector companies (section 2.1) and public sector companies (section 2.2), and the third corresponds to the conclusion. The main results of this overview show a growth in the negative exchange rate mismatch for real private sector companies driven mainly by higher long-term debt and itʼs mostly held by companies operating in the transportation, warehousing, and communic
	2. Results of negative exchange rate mismatches 
	2.1. Real private sector companies in Colombia. 
	The results of private companies in the real Colombian sector with negative mismatches are described below. This analysis does not include companies in the financial sector, neither depository (banks) nor non-depository (other financial companies). It also excludes some 
	Graph B1.1 Recent Developments and General Overview of Negative Exchange Rate Mismatches 
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	Graph B1.2 Real Private Sector Companies Negative Exchange Rate Mismatch Lorenz Curve 
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	companies that have financial leasing liabilities because they are secured by a real asset (capital asset) of the same value. The inclusion of the latter could bias the analysis of the effects of the exchange rate risk. 
	In the last twelve years, the negative currency exchange mismatch measured in dollars has shown a rising trend (a greater negative mismatch). This value is expressed in nominal terms and without scaling to some measurement of company size. This growing negative mismatch is mainly the result of the growth in economic activity, which means that companies require more working capital and have greater financing needs to make productive investments. Given the above together with the greater ability of Colombian 
	-
	-
	-
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	In 2022, 8,491 Colombian companies were estimated to have had USD 32,436 billion (b) in negative foreign exchange mismatches. This figure rose USD 2,037 b with respect to 2021 when 8,243 companies accumulated a negative mismatch of USD 30,399 b (Graph B1.1). Around 90% of the value of the negative mismatch is accounted for by 10% of the companies (Graph B1.2), which suggests a high degree of concentration in recent years. 
	Based on the components, this annual upswing in the negative mismatch is mainly the result of the increase in long-term debt (USD 1,369 b) and the short-term debt (USD 1,013 b) that was partially offset by the rise in foreign currency financial assets (USD 184 m) and the higher net forward position (USD 162 m) (Graph B1.1). 
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	7

	The foreign currency debt that is part of the negative mismatch these companies have can be classified into three groups based on the type of lender. Fifty-seven percent of this debt corresponds to what has been contracted between companies with a direct investment link. In terms of risk, this debt implies a lower level of vulnerability since there is greater flexibility in the financial conditions. Secondly, there is the debt with foreign financial institutions (non-resident banks) that totals 37%. Last of
	8

	When the negative mismatch is distributed by economic sector, transportation, warehousing, and communications with 22.6% of the total are in first place. This sector includes port and airport operating companies as well as mobile telecommunications companies. The second largest sector is commerce, hotels and restaurants with 14.1%. In this sector, the main companies are large supermarkets and marketers of imported products. The manufacturing industry sector is in third place with 14.0%, and here the produce
	When the negative mismatch is distributed by economic sector, transportation, warehousing, and communications with 22.6% of the total are in first place. This sector includes port and airport operating companies as well as mobile telecommunications companies. The second largest sector is commerce, hotels and restaurants with 14.1%. In this sector, the main companies are large supermarkets and marketers of imported products. The manufacturing industry sector is in third place with 14.0%, and here the produce
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	nies are engaged in business services, is in fourth place. Companies operating in the listed sectors accounted for 64% the total value of the negative exchange rate mismatch in 2022 (Table B1.1). 

	5 
	5 
	5 
	Foreign currency assets do not necessarily grow at the same rate as foreign currency debt to the extent that such flows are destined to the local economy for investment, working capital, or other uses. 

	6 
	6 
	Loan assets, bonds, and deposits. 

	7 
	7 
	Purchase minus sale. 

	8 
	8 
	The lender is the parent company or subsidiary of the debtor company. 


	1 Market exchange rate (MER) at the end of 2022 versus the one at the end of 2021. 
	2 A company has a negative exchange mismatch when their liabilities in foreign currency are greater than their assets in foreign currency. 
	3 Box 1 of the Financial Stability Report for the first half of 2021 (Carmona, Osorio, and Niño, 2022) provides a brief overview of the literature on the subject. 
	4 Box 1 of the Financial Stability Report for the first half of 2021 (Carmona, Osorio, and Niño, 2022) details the sources of information and the calculation methodology. 
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	Companies in the transportation, warehousing, and communications sector have very little export and import activity since this a mostly non-tradable activity, and this makes the risk associated with their mismatch level higher since they do not have possible natural hedges. In spite of the above, these companies have a high degree of power and a high market share in their respective markets. This allows them to pass the higher costs associated with a depreciation of the peso on to their consumers. Furthermo
	Companies in the transportation, warehousing, and communications sector have very little export and import activity since this a mostly non-tradable activity, and this makes the risk associated with their mismatch level higher since they do not have possible natural hedges. In spite of the above, these companies have a high degree of power and a high market share in their respective markets. This allows them to pass the higher costs associated with a depreciation of the peso on to their consumers. Furthermo
	-
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	2.2. Public sector Colombian companies 
	2.2. Public sector Colombian companies 
	2.2. Public sector Colombian companies 
	The negative mismatch of public sector companies, which total sixteen corporations, amounted to USD 19,343 billion in 2022, 96% of which is concentrated in three conglomerates that belong to the mining-energy and electricity, gas, and water supply sectors. The companies that account for the mismatch are actively involved in the export of goods, and therefore have natural hedges. In general, these companies have significant direct investments abroad, particularly in Central and South America, and have a high
	With respect to 2021, the reduction in the mismatch was 8.3% (USD 1,760 b) and was mainly due to foreign financial investments made by these companies in the hydrocarbon sector. 
	Regarding the description of foreign currency debt, the maturity for which it is mainly contracted is greater than one year (99%). Of these instruments, 61% correspond to bonds issued in international markets, 32% to foreign commercial banks, and the remaining 7.0% correspond to obligations with bilateral and multilateral banks. In terms of foreign exchange earnings, net exports of public sector companies account for about half of the amount of their negative foreign exchange mismatch. 
	-
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	3. Conclusion 
	The main results of this overview show a growth in the negative exchange rate mismatch of real private sector companies that is driven mainly by higher long-term debt and mostly held by companies operating in the transportation, warehousing, and communications; manufacturing; commerce; and services sectors. Regarding public sector companies, there was a reduction in their negative mismatch in 2022 with respect to 2021 that was primarily due to these companies setting up financial investments abroad in the h
	-
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	In order to analyze the economic implications of the nominal increase in the negative mismatch in depth, it is necessary to calculate indicators that show these levels relative to the size of 
	In order to analyze the economic implications of the nominal increase in the negative mismatch in depth, it is necessary to calculate indicators that show these levels relative to the size of 
	the companies and their foreign trade imbalances relative to their income also. This is the objective of the second stage of this exercise which will be published in a box in the Financial Stability Report for the second half of 2023. 
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	Mariana Escobar Villarraga María Fernanda Meneses Eduardo Yanquen* 
	The increasing digitization of financial services has increased the system’s exposure to cyber-attacks. This could compromise the security of the information, its operability and, therefore, its stability. The materialization of a cyber-risk event that affects the payment system could disrupt the flow of transactions, and this would affect confidence in the system and might trigger events that are even more serious for the stability of the financial system such as bank runs. Although the occurrence of these
	-
	-

	This box presents the methodology for calculating the cyber risk indicator (CRI), which is one of the indicators monitored by Banco de la República to measure this risk and analyze its results for the entities that make up the Colombian financial system with information as of 15 March 2023. In the next Financial Stability Reports, this indicator will be included in the risk analysis for the Credit Institutions (CI). The box is divided into four sections: the first presents the perspectives and occurrence of
	1. International and local cyber risk monitoring 
	The materialization of cyber risk events has shown the importance of this issue. Recent attacks on central banks such as the hacking of the Central Bank of Denmark’s website in January of this year (Reuters, 2023) and the attack on more than thirty government entities in Costa Rica including the Ministry of Finance in April 2022 led the latter country to take measures and declare a state of emergency. In this context, the Committee on Payments and Infrastructure Markets (CPIM) and the International Organiza
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	Because of the above, cyber risk has gained importance as a systemic risk in the analysis of the financial system. At the international level, the Systemic Risk Barometer survey, which was developed and implemented by the Depository Trust and Clearing Corporation (DTCC, 2023) and collects information from U.S. and foreign entities, ranked cyber risk as the third most important since it was chosen by 47.0% of the respondents as very relevant for 2023.Likewise, the Systemic Risk Survey done by the Bank of Eng
	2 
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	* The authors are members of the Financial Stability Department (DEFI). We would like to thank the Information Security Department of Banco de la República and Daniela Vargas, intern at the DEFI, for their support in the preparation of this box. 
	thermore, there are other indicators such as the global cybersecurity index (GCI) published by the United Nations International Telecommunication Union (2023), which presents, by member country, the strengths and opportunities for improvement in the monitoring of cyber risk. In the GCI ranking, Colombia ranked 81 out of 183 in the most recent report with data as of 2020.
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	In contrast, at the local level, the results of the Survey of Perception of Financial System Risks, developed by Banco de la República (2023), show an increase in the number of entities that consider cyber risk to be one of the five risks which would have the greatest impact on the financial system if they occurred. However, its share remains low (2.8% in the December 2022 version). Furthermore, the compromise of the information systems of a health company at the end of last year set off alarms in the count
	-
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	The Office of the Financial Superintendent of Colombia (FSC) issued two documents, External Circular 007/2018 and External Circular 033/2020 which provide instructions on the minimum requirements for cybersecurity risk management and guidelines for reporting metrics and incidents related to information security and cybersecurity, respectively. In addition, the FSC published the Box “Measuring maturity in operational risk management in banking entities,” in which it analyzes the level of maturity of the enti
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	2. Scoring Methodology 
	The CRI is calculated with information provided and collected by the company Security Scorecard. Data from ten factors that represent different dimensions of cyber risk is used for its construction. These are aggregated by a weighted average where the weight of each factor is determined by Security Scorecard using machine learning techniques and is categorically illustrated as high, medium, and low (Diagram B2.1). The CRI has a scale of zero to one hundred where a score of one hundred indicates that no cybe
	5
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	3. Analysis of the score 
	In its function of ensuring the stability of the financial system, Banco de la República considers it relevant to monitor the measures taken by credit institutions to protect themselves against cyber risk. The factors that make up the CRI and the overall CRI rating given by Security Scorecard are used to determine the level of protection the entities have. When the rating of each of the factors that make up the CRI is analyzed, the components that show the greatest variation in the case of banks are endpoin
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	1. IP Reputation 2. Endpoint security 3. Network security 4. Application security 5. DNS Health 
	Weight: 
	Weight: 
	Processes millions of malware signals and maps infected IP addresses 
	a/


	Measures metadata related to the security of the equipment that the entity has connected to the network 
	Measures metadata related to the security of the equipment that the entity has connected to the network 
	Quantifes open, insecure or misconfgured ports 
	-

	Scans for vulnerabilities, misconfgurations and inbound threats through public web applications 
	Validates that no malicious cyber events occurred 
	Validates that no malicious cyber events occurred 
	Takes critical security and confguration issues such as exposed control panels or vulnerable IPs 

	6. Cubit scores 7. Hacker chatter 8. Patching cadence 9. Information leakage 10. Social engineering 
	Analyzes clandestine conversations between and messages from hackers 
	Measures how fast an organization installs security updates 
	Detects credentials exposed to a privacy breach or data breach 
	Measures potential susceptibility of corporate social media accounts, fnancial accounts, and marketing lists to attack 
	Average LowHigh 
	year and in the latest measurements has a score of 76.8 points, is the lowest performing factor after network security which is in the last position with 72.9 points. 
	To construct the CRI by type of entity, the rating given to each entity by the Security Scorecard was taken. The individual figure was weighted by the share of assets of the respective institution within its reference group, and the average was calculated with this data. For banks and cooperatives, the total number of entities that make up these groups was considered while for investment banks (IB) and financing companies (FC), the entities that represent 92.4% and 78.9% of the assets, respectively, were ta
	-

	First of all, the most volatile CRI and, at the same time, the one that has shown the greatest improvement over the last year and gone from 67.4 to 89.2 points, is the one corresponding to the FCs and is currently the best among the CIs. This increase has been driven primarily by improvements in endpoint security and DNS health factors. There have been variations in the CRI for banks and cooperatives, but it has remained stable over the last year; However, it is important to pay attention to the lowest rate
	First of all, the most volatile CRI and, at the same time, the one that has shown the greatest improvement over the last year and gone from 67.4 to 89.2 points, is the one corresponding to the FCs and is currently the best among the CIs. This increase has been driven primarily by improvements in endpoint security and DNS health factors. There have been variations in the CRI for banks and cooperatives, but it has remained stable over the last year; However, it is important to pay attention to the lowest rate
	-

	past year. These data are around the average rating of the financial services industry which, according to Security Scorecard data, was 88 points as of the cut-off date. 


	4. Conclusions 
	Cyber risk monitoring continues to evolve and gain importance. At the local level, the CRI used by Banco de la República makes it possible to measure the status of the policies and measures implemented by the entities in the Colombian financial system. The most recent CRI figures show that all the factors used to calculate it have a score above 70 points which indicates that the entities are managing their cyber risk well, especially the CFs who have improved their indicators significantly. However, indicat
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	1 For the financial system, the main risks related to cybersecurity include ransomware, malware, attacks on web platforms, and phishing, etc. 
	2 The first risk chosen by respondents as “very relevant” was geopolitical along with trade tensions while the second was inflation. 
	-

	3 According to the publication (International Telecommunication Union, 2023), the country showed strength in the technical indicator, which measures the implementation of technical strategies by national and sector-specific entities, and opportunities for improvement in the organizational indicator, which measures national and organizational cybersecurity strategies. 
	-

	4 The two main risks mentioned by the entities in the survey are: deterioration in Colombia’s economic outlook and materialization of credit risk. 
	5 Security Scorecard is an information security company that rates cybersecurity positions through threat analysis for third-party management and IT risk management purposes. 




