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Background: A variant of the contingent convertible bond, first proposed in 2011, is
investigated: the Call Option Enhanced Reverse Convertible (COERC). Although issued as a
bond, it converts to new shareholder’s equity if a bank’s market share of capital falls below
a pre-specified trigger point.
Aim: COERCs avoid the problems with market-based triggers (e.g. sell-offs and death spirals)
due to panic and market manipulation. Banks that issue COERCs have less incentive to
choose investments that may be subject to large losses and disincentive problems, associated
with the replenishment of shareholder’s equity after market declines (also known as debt
overhang) are also avoided.
Setting: Proposed amendments to the COERC structure are suggested for the African market.
Methods: The data used were simulated, stylised values for a standard COERC. No market
parameters are required, such as equity or debt levels or market volatility. Details of the
stylised example are provided in Table 4 and Table 5 in the ‘results and discussion’ section.
Results: Both examples of floating coupons for COERCS would aid in the objective of issuing
a security that is countercyclical in nature, as banks would avoid having to pay coupons in
times of distress.
Conclusion: In addition to the recommendations of the Basel frameworks, CoCos have been
considered and proposed as an additional measure to promote counter cyclicality in terms of
capital composition in banks.

Introduction
The credit crisis of 2008 triggered global financial distress – particularly in banks. As a direct
result, regulators were mobilised to alter banks’ capital structure so that losses and bankruptcy
costs could be shouldered by the banks’ creditors rather than by taxpayers as was the case in most
developed markets for the 2008 crisis (Sundaresan 2013). One of the many suggestions put
forward by global regulatory authorities was the proposal that banks should implement and
install contingent convertible debt (CoCos), which automatically convert into equity when prespecified trigger levels are breached. These triggers could be accounting information based,
market price based, or wholly decided by bank supervisors. Whatever the initiating event, the
aim is to ensure the automatic recapitalisation of the bank when crises occur to liberate them from
the ensuing debt service (and default) payments (Albul, Jaffee & Tchistyi 2010).
Global CoCo issuance soared post the credit crisis (2009–2014): additional tier 1 capital CoCo
issuance increased from US $2 billion in 2010 to $93 billion in 2014. Tier 2 CoCo issuance was
stable during these periods at around $10 billion, but increased to $82 billion in 2014. Since then
(between 2015 and 2018), both types of capital CoCo issuance have stabilised but diminished,
additional tier 1 at around $60 billion and tier 2 at about $16 billion as shown in Figure 1
(Ainsworth 2017).
Early proposals embraced CoCos with regulatory triggers (e.g. Glasserman & Nouri 2012;
Pennacchi 2011; Sundaresan & Wang 2012). The idea was simple enough: when banks’ tier 1
capital ratios fall below a prescribed level, these convertible bonds will convert into equity and
recapitalise the ailing bank.
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Problems arise, however, because it is unattractive to issue CoCos unless:
• Regulatory authorities deem them sufficiently like equity to qualify as tier 1 capital.
• Tax authorities judge them as sufficiently like debt to permit interest payments to be tax
deductible (Calomiris & Herring 2013).
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FIGURE 2: Banco Santander 8.25% contingent convertible price (US dollar).

Year
Source: Ainsworth, S., 2017, Global CoCo issuance in 2017 will be on a par with previous year,
Moody’s Investor Services, New York, viewed n.d., available from https://www.moodys.
com/researchdocumentcontentpage.aspx?docid=PBC_1065162

FIGURE 1: Global contingent convertible issuance (in US $ billion).

Although most European countries and their relevant
regulatory and tax authorities recognise this, the Internal
Revenue Service (IRS) declined to do so. As a result, United
States (US) banks do not issue CoCos (Herring 2017).
Some of these issues were addressed by Liebenberg, Van
Vuuren and Heymans (2016, 2017) with focus on the unique
African financial milieu. The South African Reserve Bank
(SARB), for example, deems that CoCos do qualify as tier 1
capital and local tax authorities do judge them as sufficiently
similar to debt to allow tax deductible interest payments.
Despite some early successes (Bolton & Samama 2012;
Flannery 2009a, 2009b), however, CoCos based on purely
regulatory triggers (or, indeed, market-based triggers) were
plagued by problems (Berg & Kaserer 2015; Sundaresan &
Wang 2012). In June 2017, the sixth largest Spanish (Banco
Santander) bank’s CoCos experienced considerable losses
(RiskConcile 2017; Unmack 2017). Banco Santander’s Single
Resolution Board (SRB) transferred all shares and capital
instruments of Banco Popular Espanol (Banco Popular) to
Banco Santander. The CoCo functioned exactly as it should:
taxpayers did not pick up the bill for debt instrument
investors and senior bond holders were rescued. For
subordinated bond holders and CoCo bond investors,
however, the SRB decision triggered the decimation of value
for CoCo bond investors who witnessed the value of their
initial investment decline by over 60% in a few weeks. CoCo
investors were painfully reminded of the high risks
associated with CoCos, masked in good times by the CoCo
bond’s high coupon.
Other types of CoCo bonds have been proposed whose
conversion is triggered when a market value capital ratio is
breached, Call Option Enhanced Reverse Convertibles
(COERCs). These instruments are promising alternatives
as they have several desirable features which circumvent
problems that arose with regulatory-based triggers CoCos
(Pennacchi, Vermaelen & Wolff 2014). COERCs are still
(2018) relatively new and investors are unsurprisingly
reluctant to purchase untested instruments, particularly so
http://www.sajems.org

soon after the credit crisis and – more recently – so soon after
the disastrous performance of Banco Popular (and other)
CoCos (RiskConcile 2017; Unmack 2017). COERCs, though,
have features which might work well in the African bank
space – and in this article, some amendments are proposed
and examined. Implementation in African markets is subject
to regulatory scrutiny and buy-in from both investors and
banks, but given the theoretical success of the proposal to
date, early signs are promising.
The remainder of this article proceeds as follows, the
‘literature study’ reviews the available, relevant literature
regarding CoCos and the problem of procyclicality in banks.
The regulatory response to the 2008 credit crisis is also
reviewed here. The ‘data and methodology’ section presents
existing CoCo pricing and valuation approaches and the
proposed mechanisms that govern the behaviour of COERCs.
The relevant mathematics is dense, but explained elsewhere,
so only a numerical example is provided for comparison
purposes. The results of calculations are analysed and
presented in the ‘results and discussion’ section, as well as a
discussion regarding the theoretical ramifications of COERC
implementation in African banks. The ‘conclusions and
suggestions for future work’ concludes the article.

Literature study
Regulatory bank capital levels increased considerably after
the credit crisis which began in 2007. The crisis arose from
multiple causes, but an important one was the neglect of
capital procyclicality. Contingent convertible bonds were
proposed to alleviate this problem. The relevant literature
outlining the crisis, the problem of procyclicality and the
need for contingent capital is presented below.

The credit crisis
During 2007 the global economy experienced a credit crisis
which had disastrous effects on international financial
markets. The reasons behind the crisis are plentiful, however,
a principle driver of the widespread crisis was the existence,
use and eventually the failure of complex derivative
investment instruments (Baily, Litan & Johnson 2008). These
instruments caused an inflation of asset prices beyond their
historic trends and due to their complex nature, they were
also not priced correctly. As a result, the banks who invested
Open Access
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and traded in these instruments held more risk than what
was anticipated in financial models and the effect of this risk
was exposed when many banks filed for bankruptcy. The first
bank to tumble was Lehman Brothers who officially applied
for Chapter 11 bankruptcy in September of 2008 (De Haas &
Van Horen 2012).

measure and has not been tested practically to the knowledge
of the authors at the time of publication. Real-world scenarios
may disprove the theory behind this mechanism as it may
not effectively motivate lending in economic cycle downturns,
hence the pressing need for regulators to inspect additional
countercyclical measures.

The effect of the Lehman bankruptcy was a global mistrust
between financial institutions leading to a drastic reduction
in lending and a financial system whose member firms tried
to sell off any securitised instruments at any cost. These
effects are classic signs of a capital market which is procyclical
in nature (Nikolov 2010). In other words, when an economic
indicator experiences an increase in value when the economy
exhibits economic growth, it is deemed a procyclical indicator
and is used as a metric to measure procyclicality. When the
procyclicality methodology is applied in analysing the losses
suffered during the credit crisis, it is evident that the losses
that occurred during the credit crisis, exceeded the gains that
were evident in periods when the economy grew, proving
the procyclical nature of the financial models used to model
the risk of global financial institutions, especially under the
Basel II framework employed in the period preceding the
financial crisis (Basel Committee on Banking Supervision
[BCBS] 2010b; Van Vuuren 2012).

Contingent convertible bonds

When further examining the procyclical effects, it is evident
that the supply side of the financial system, banks lending
money, reacted especially negatively to the financial shocks
that the global markets experienced (De Haas & Van Horen
2012). Banks dried up virtually all fund lending to clients, and
as such, the broader financial system suffered, as there was no
liquidity for businesses with which to operate. In response to
this crisis, the Bank for International Settlements (BIS) updated
the Basel II regulation with an additional set of requirements,
in order for banks to be more prepared for similar crises in the
future and combat the procyclicality inherent in previous
financial models to some extent (BCBS 2011). This new set of
regulations is known as Basel III and is expected to be fully
implemented by 2019. The main aim of the newer Basel III
regulation is to bolster the amount, liquidity, consistency,
transparency and quality of tier 1 capital (BCBS 2010a).
Additionally, Basel III also includes a reconstitution of
acceptable regulatory capital, enhancements to the amount of
capital required for the trading book and also completely new
rules such as the amount of required capital buffers and a
leverage ratio. These measures are aimed at increasing the
required amount of capital from 8.0% to 10.5% (even to 13.5%
in specially defined circumstances) (BCBS 2011).
A noteworthy addition in requirements of Basel III is the
countercyclical capital buffer (CCB) which aims to directly
combat the procyclicality inherent in financial models. The
CCB is a mechanism that is designed to bolster the capital
ratio up to 13% when the economy is expanding. The CCB,
thus, functions mainly at the height of an economic cycle and
is designed to discourage excessive credit lending by banks.
This measure, however, still remains (2017) a theoretical
http://www.sajems.org

An example of an alternatively proposed countercyclical
measure is the CoCo, a class of security that possesses both
an underlying equity component, as well as a fixed-income
producing component. These securities were designed to be
loss-absorbing in the sense that they will be issued as bonds
but will convert into equity after certain conditions are
fulfilled (BCBS 2010a). CoCos behave much like vanilla
convertible bonds, but contain fundamental differences. A
standard bond which is callable and convertible may be
manually converted into a predefined number of the common
shares of the issuer at any time, as required by the holder of
the bond. This bond is usually also callable by the issuer, in
the sense that the bondholder may be requested to surrender
the bond to the issuer at a predefined price (Huang 2009).
Thus, the bondholder or issuer may choose at will when the
contract comes to an end. These bonds are popular due to
the higher yields (to attract investors to what are considered
non-standard instruments) they offer versus traditional
non-convertible bonds (as they carry more risk due to the
convertible clause attached to them) and the motivation for
conversion (upside versus downside).1 The trigger mechanism
that results in the conversion of the bonds is where CoCos and
vanilla convertible bonds differ.
Glasserman and Nouri (2012) explored CoCos characterised
by accounting-based triggers (e.g. the book value of assets),
using Merton’s structural framework. The conversion to
equity was just sufficient to meet the capital requirements
and occurred whenever the trigger was reached (assuming
the trigger point was greater than the bankruptcy barrier).
Albul et al. (2010) also employed Merton’s (1974) structural
framework to address capital structure decisions for CoCos.
Assuming asset value triggers, closed-form capital structure
solutions were derived and for simplicity, debt maturities
were assumed to be infinite. CoCos were found to provide
the bulk of tax shield benefits of straight debt while providing
similar protection as equity. Albul et al. (2010) concluded
that CoCos should be substituted for straight debt in bank
capital.
Pennacchi (2010), also using a structural approach, modelled
a bank balance sheet comprising short-term deposits priced
at par (long-term bonds were ignored for tractability reasons),
common equity and CoCos. The ratio of the asset value to
the combined CoCo and equity value – assuming costless
bankruptcy – was chosen as the CoCo trigger.
1.Although yields decrease because of the embedded optionality, this decrease
is outweighed by increase in yield due to the extra risk associated with the
convertibility possibility. In totality, yields increase.

Open Access

Page 4 of 12

CoCos triggered by equity market values could lead to
either multiple equilibria or no equilibrium, unless there is
no value transfer between bank equity and contingent debt
at conversion (see Calomiris & Herring 2013; Pennacchi
et al. 2011; Sundaresan & Wang 2012). A continuous-time
framework indicated that the condition necessary and
sufficient to guarantee a unique equilibrium was the no value
transfer condition.
In 2009, three banks issued securities that were considered to
be CoCos. These instruments had triggers that were activated
based on regulatory capital values. Lloyds Bank was the first
to issue a CoCo in November 2009 in a successful subscription
offer. The second recognised CoCo was issued by Rabobank
in May 2010 and presented terms that dictated a 75% writedown on the principal value of the bond when the bank’s
regulatory capital ratio fell to less than 7% with the remaining
25% stake being paid out in cash. The Rabobank CoCo does
not exhibit the classic features of a CoCo in the sense that
there is no equity conversion. The third CoCo bond issued
was the security issued by Credit Suisse which was open to
subscription from the public and offered a 7.875% coupon
rate (a large credit spread at the time2) and was heavily
oversubscribed. This CoCo was also to be converted from a
bond to equity with a conversion cap of $20 set to the amount
at which it could be converted into shares.
Since their introduction, CoCos have, however, not been
tested under the very market conditions for which they
were designed to perform as loss-absorbing instruments.
Theoretically there may be an untested weakness in the
design of certain CoCos, beginning with the choice of
trigger mechanism.
Both the Credit Suisse and Rabobank CoCos employ
regulatory capital triggers which may prove to be problematic
(Pennacchi et al. 2011). Regulatory capital is an accounting
measure which is calculated internally by the finance
department of a bank, usually on a quarterly basis. In a
situation in which financial markets take a sudden and rapid
decline, these quarterly reviews may prove to be too late to
be effective. Consider, as an example, the mean and median
tier 1 capital ratios for six banks in the US during the first four
quarters of 2008, represented in Table 1 below.
The variation in these capital ratios would have proved
ineffective leading indicators to illustrate distressed
conditions during the financial crisis. Even with Lehman
Brothers going bankrupt in Q4 of 2008, it is evident that many
of the capital ratios of these banks even increased from
their levels in Q1. It is thus highly improbable that CoCos
with regulatory triggers would have been activated during
the 2008 financial crisis. A second shortcoming pertains to
the risk that CoCos may not convert from debt to equity
while the bank is still a going concern. The regulatory nature
of the triggers for the Rabobank and Credit Suisse CoCos
2.At the issue date, the 30-year Treasury yield was 4.16%, the AAA corporate bond
yield was 5.26%, and the BBB (which was Fitch’s rating of the CoCo) corporate bond
yield was 6.14%.
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TABLE 1: Tier 1 capital ratios for banks in the United States for the first four
quarters of 2008.
Bank

2008
Q1

Q2

Q3

Q4

Bank of America

6.08

6.80

6.10

7.47

Bank of NY Mellon Corporation

7.44

7.94

8.00

11.90

Capital One

9.48

9.90

10.58

12.46

Citigroup

5.83

6.79

6.14

9.48

JP Morgan Chase

7.01

6.86

6.91

8.94

Wells Fargo

6.69

6.53

6.45

5.98

Q, quarter.
Source: Thomson Reuters, 2017, Online database, viewed 13 May 2017, available from
https://www.thomsonreuters.com/en.html

may cause them to remain as debt even when the banks are
no longer going concerns. The function of CoCos in this
study is to trigger debt into equity, prior to a non-viable
condition of a bank to prevent liquidation rather than just
softening the post-bankruptcy impact. The approach taken
by Flannery (2005) discusses securities suitable for this
purpose, for which the CoCo trigger mechanism is linked to
a market-based value of the issuing bank’s equity.
As an example, the CoCo issued would convert into equity
when the share price is at a certain level. The goal in setting
up this specified share price is to obtain a share price, when
historically, the bank was in a bad financial position, but not
yet in a non-viable condition. Flannery (2005) proposes that
the CoCo investor receives several shares valued at the
trigger price of the issued shares, equal to the bond’s par
value prior to conversion. While the market-based trigger
appears better suited to the notion of a CoCo, which will
convert while a bank is still a going concern, it is not free
from criticism. The risk of a market-based trigger lies in the
potential for market manipulators to influence the share
price of the issuing bank to trigger the CoCo conversion.
It is theorised that CoCo investors will short-sell the stock
of a company to drive the stock price down to a level
well beneath their fundamental values for the sake of
profiting from a CoCo trigger, thereby providing an
incentive for certain CoCo investors to manipulate share
prices (McDonald 2010).3
To combat the weaknesses inherent to CoCos, various
solutions have been proposed. Kashyap, Rajan and Stein
(2008) propose that banks do not issue loss-absorbing
securities such as CoCos, but rather purchase insurance
against falling capital levels. This would, however, require
an insurer that is free from systemic risk which may be the
case when a bank is irresponsible, but is not the case in a
global financial crisis. Such an insurer will most likely also
be under stress in a financial crisis and may not be able to
meet its obligations (Duffie 2010).
Pennacchi et al. (2014) augment the Pennacchi (2010)
framework by introducing COERCs, which permit the bank’s
original shareholders to buy back the shares at the bond’s
3.For a comprehensive overview of the issue surrounding market manipulation of
CoCo trigger designs, refer to: Albul et al (2012), Bolton and Samama (2011),
Calomiris and Herring (2013), Flannery (2009a), Pennacchi et al. (2011), Culp (2009)
and Sundarsen and Wang (2011).
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par value. Modigliani-Miller results are assumed to hold,
so financial distress model costs were ignored. In this article,
the application and structure (specifically the ideal trigger
mechanism) of COERCs in an African market context are
explored. COERCs may address most of the shortcomings of
traditional CoCos while still affording fixed-income investors
the opportunity to invest in this security.

Call Option Enhanced Reverse Convertible bonds
Pennacchi et al.’s (2014) proposed CoCo design addresses
the contradictory objectives of the relevant parties, namely
regulatory authorities, CoCo investors and issuers. Although
covered in detail in Pennacchi et al. (2014), a summary of
these design features is given in Table 2.

Data and methodology
The data used for the analysis that follows and the
methodology required is discussed below.

Original Research

short position in a knock-in call option, struck well below the
knock-in level. Assuming market behaviour which evolves
in time by simple diffusion implies low risk, but market
behaviour is characterised by occasional discontinuous
jumps so COERCs are not entirely default-free.
The mathematics governing the pricing of COERCs is
covered in detail by Pennacchi et al. (2014). The valuation of
a COERC may be undertaken using a simple comparative
example. This is detailed in the ‘results and discussion’
section, using a simple, stylised but realistic, numerical
example.

Results and discussion
All figures in this section stem from the stylised example
assumptions set out in Table 4 for CoCos and then moving on
to Table 5 which sets out numerical assumptions governing
COERCs.

Data

BANK
Capital market value declines

The data used were simulated, stylised values for a standard
COERC. No market parameters are required, such as equity
or debt levels or market volatility. Details of the stylised
example are provided in Table 4 and Table 5 in the ‘results
and discussion’ section.

Many NEW shares issued to
COERC holders MV of new
shares > bonds’ par value

Set tp > cp

COERC
holders

Shareholders

Share
value
diluted

Become
shareholders

right to purchase
shares at exercise
price = bonds’ par value

Capital loss

Capital gain

incenvised to exercise
opon to purchase shares
issued to COERC investors

Shareholders

Methodology
COERCs are different from other CoCo structures in the way
new equity is issued and the volume of this new equity. This
arises from the opposing way new equity is issued as shown
in Figure 3.
Criticisms levelled at COERCs have been addressed
(Pennacchi et al. 2014). These criticisms and responses are
presented in Table 3.
We note, however, that the COERC and market behaviour
must be considered jointly. COERCs are akin to a bond plus a

coerced into repaying
COERC investors to
avoid diluon

COERC holders
receive bonds’ par
value in cash rather
than becoming
shareholders

reduces credit risk
of CoCos, enhances
marketability with
fixed income investors

Note: The left-hand side represents the naïve scenario, the right-hand side displays the more
likely outcome of Call Option Enhanced Reverse Convertible share conversion.

FIGURE 3: Principal benefits of Call Option Enhanced Reverse Convertibles.

TABLE 2: Summary and comparison of contingent convertible debt and Call Option Enhanced Reverse Convertible design features.
Feature

CoCos

COERCs

Trigger based on

Regulatory capital ratio.

• Market value capital ratio.

Market-based
triggers

Unjustifiable conversions because of manipulation
or panic avoided because regulatory triggers
(not market-based triggers) apply.

• Panic conversions avoided because equity holders have the option to purchase shares from
bondholders at conversion price. Thus, shareholders can prevent dilution by subscribing to a
rights issue with subscription price = conversion price. Proceeds may be used to repay debt.

Conversion and
trigger price

Conversion price close to trigger price – makes
valuation difficult. Little shareholder incentive to
repay debt.
Higher risk decreases liquidity.

• Conversion price significantly below trigger price so COERC relatively easy to value. Shareholders
have a large incentive to prevent dilution and repay debt.
• Low risk should improve liquidity, minimise the likelihood of financial distress, and make it
appealing to many risk-averse investors.

Regulatory role

Regulators are chief decision-makers in the
triggering of the conversion.

• No regulatory involvement.

Conversion and
debt repayment

No guarantee shareholders will repay debt
because repayment in cash not guaranteed;
no guarantee of favourable tax treatment.

• Because conversion price is significantly below trigger price, shareholders will almost always
prevent conversion and repay debt. Should result in favourable US tax treatment (COERC investors
will almost always be repaid in cash).

Multiple equilibria
problem

High risk because trigger is based on regulatory
capital ratio.

• Avoided because trigger is based on market value capital ratio (sum of [market values of equity +
COERCS]/senior debt).

Loss absorption

Yes.

• Although COERCs are not loss-absorbing, they encourage banks to issue equity and repay debt
when in financial distress.
• Commitment is made ex ante, so shareholders benefit through lower borrowing rates and conflicts
between shareholders and debtholders are minimised.

CoCos, contingent convertibles; COERCs, Call Option Enhanced Reverse Convertibles.
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TABLE 3: Potential criticisms of Call Option Enhanced Reverse Convertible issuance and measured responses.
COERC criticism

Response

Hard to value.

• With the appropriate trigger mechanism, multiple equilibria are avoided. COERCs are designed to be nearly default-free –
relatively easy to value.

Unattractive to traditional fixed-income investors.

• Applies mostly to CoCos with regulatory capital ratio triggers or regulator discretion – not unique to COERCs.
• COERCs have less credit risk than other proposed CoCos, making them more attractive to risk-averse fixed-income investors.

Banks can manipulate regulatory accounting;
regulators’ decisions subject to political pressure.

• COERCs with market value triggers are less exposed to regulatory risk. Shareholders can undo any conversion that results
from manipulation or unjustified panic. Since no regulators are involved, uncertainty due to regulatory discretion is avoided.

Credit rating agencies reluctant to rate them.

• Although timing of conversion is hard to predict, since COERC investors almost always receive their bonds’ par value in
cash, this should qualify them for high-quality credit ratings.

Investors may not wish to become bank
shareholders, especially when the bank is in
financial distress.

• COERCs are designed to prevent all undesirable conversions because initial shareholders have pre-emptive rights to buy all
new shares issued to COERC investors.
• COERC investors receive bonds’ par value in cash, not shares.
• COERC investors have little incentive to hedge investments by shorting banks’ shares when capital market value approaches
the trigger, unlike investors in standard CoCos who become shareholders after a triggering event.

Capital markets divided into fixed-income and
equity investors: little demand for COERCs,
raising issuing banks’ costs.

• COERCs do not encourage manipulation by short-sellers nor do they transfer wealth from shareholders to bondholders
during a market panic.
• Existing shareholders preserve their pre-emptive rights over bondholders.
• COERCs are quasi-equity, that is, they are typically converted, not repaid.

CoCos, contingent convertibles; COERCs, Call Option Enhanced Reverse Convertibles.

TABLE 4: Assumptions underlying a numerical contingent convertible debt
example.
Parameter

Symbol

Value

Assets

A

1100

Liabilities (senior debt)

D

1000

CoCo bond par value

B

30

Current share price

S0

10

Number of shares outstanding

n0

7

On reaching trigger, CoCo converts to

Common stock shares

6

Current common shareholders’ equity

MV0E = S0 × n0

70

Market value of CoCo bond

V = B (par value)

30

Market value of total capital

S × N0 + V

100

CoCo, contingent convertible.
Note: Assume at time t that S0 has fallen to 5 – the trigger price – so St = 5.

TABLE 5: Assumptions underlying a numerical Call Option Enhanced Reverse
Convertible example.
Parameter

Symbol

Value

COERC par value

B

30

Market value of COERC

V = B (par value)

30

Note: Omitted values in Table 5 are assumed identical to those in Table 4.
COERC, Call Option Enhanced Reverse Convertible.

Scenario 1: Conversion price (cp) = trigger
price (tp) = 5
MV0E falls to St × n0, so MVtE = 35 and the CoCo is triggered,
converting into 6 additional shares. The total amount of
shares outstanding, nt = n0 + 6 = 13.
If CoCo investors realise that the true value of the firm’s assets
is still 1100, then they know that the combined value of CoCo
investors’ and shareholders’ stakes is 100. The fundamental
100
stock value per share is thus
= 7.69 and the consequent
13
gain to CoCo investors is 7.69 × 6 – 30 = 16.15 (a gain of 54%
relative to the bond’s market value of 30 prior to conversion).
This gain comes at the expense of the original shareholders
who now own 7 shares trading at 7.69 rather than 10, that is,
a loss of 16.15.

Scenario 2: cp (5) < tp (8)
If investors again believe that CoCos will convert into
6 shares, the number of shares will again increase to 13,
100
implying a stock price of
= 7.69.
13
http://www.sajems.org

As the 8 trigger is reached, conversion occurs and the 10
stock price is no longer a unique equilibrium price. At 7.69,
the 6 shares owned by CoCo investors represent a wealth
transfer of 7.69 × 6 – 30 = 16.15 at the expense of the original
shareholders. This value transfer makes the stock price
fall below the trigger price. Two stock prices are thus possible,
10 and 7.69. This has also been discussed in Liebenberg et al.
(2016).
Note that some assumptions about investor behaviour
have been imposed here. Price manipulation beyond a fair
value assumes the irrational behaviour of investors, while the
assumption that shareholders will exercise their right to limit
dilution argues for the rational investor behaviour.

Scenario 1: At time t, S0 has been manipulated
down to 5 – the trigger price – so St = 5
The consequence of the conversion rate is that the COERC
implied conversion price is significantly below the trigger
price: that is, 1 rather than 5.
The COERCs convert into 30 new shares. Combined with the
7 shares owned by initial shareholders, the number of shares
outstanding is now 30 + n0 = 37. This results in a fundamental
100
(non-manipulated) share value of
= 2.70.
37
Shareholders have the right to repurchase these shares at R1
(so that the total payment to COERC investors is 30) so they
will do so. Were shareholders not to invoke this right, their
wealth would fall from 7 × 10 = 70 to 7 × 2.70 = 18.90, a loss of
51.10 (73%). This loss may be recovered by repurchasing the
30 shares at 1 from bondholders (which, at 2.70 per share is a
gain of 51.10). The result is that COERC investors are paid
their bonds’ par value.

Scenario 2: At time t, S0 has justifiably fallen to
5 (tp), so St = 5
This implies a fall in market value of equity from 70 to
St × n0 = 35. COERC bondholders will convert into 30 shares.
30 + 35
The fully diluted value per share is now
= 1.76 per
37
share. Shareholders will again exercise the option to repurchase
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the shares back at R1, so that COERC investors continue to
receive their bonds’ par value.

If A is less than 1065, shareholders will not exercise the option
and COERC investors will retain 6 shares worth less than
5 (thus realising a loss from their bonds’ par value). With a
1 conversion price, so that 30 shares are issued to COERC
investors, they would become shareholders only if firm value
falls to less than 1037. Lowering the conversion price thus
reduces a COERC’s credit risk.
Figure 4 compares COERC versus straight debt payoff
profiles, assuming conversion and that the option to
repurchase only occurs at the COERC bond’s maturity. The
bond payoff (par value 30) and shareholders payoff as a
function of the firm’s total asset value at the bond’s maturity
date are presented. The firm has senior debt of 1000, so other
claims are rendered worthless if firm value is less than 1000.
The solid line indicates payoffs for non-convertible bonds
and the dashed line shows the payoff for COERCs.
The value V of non-convertible bonds is worth 30, provided
the total firm asset value, A is greater than 1031. If A is
between 1000 and 1030, shareholders lose everything, and
bondholders receive A – 1000 (i.e. the value of equity, MVE =
max[A – 1030,0]).4
In the case of convertible bonds with cp = 1 when St = 5 or
whenever firm value is greater than 1065, equity holders
exercise the call option and repay the bonds at par (provided
the fully diluted stock price > 1, or provided total firm value
> 1037; until that point is reached, nothing changes compared
to the case where the debt was not convertible).
When the firm’s value is less than 1037, shareholders will not
30
bail out COERC bondholders, who now end up with
of
37
max[A – 1000,0], that is, less than 30. Shareholders obtain the
7
residual, that is,
of max[A – 1000, 0]. A fundamental
37
4.The bonds worth 30 are subordinated to the bonds worth 1000.
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Subordinated bond value

This explains why a larger proportion of shares are issued
to COERC investors, which renders them less credit-risky.
Suppose, instead, that only 6 shares were issued to COERC
investors at conversion (as with CoCos, Table 3), so that
conversion and trigger prices are both 5. Shareholders would
not purchase the 6 shares from COERC investors for a total
sum of 30 unless the fully diluted stock price were 5. For
this to be the case, the total firm asset value must be
1000 + 13 × 5 = 1065.

a

30
25
20
15
10
5
1,037
0
990

1,010

1,065

1,030

1,050

1,070

Total firm value
Payoff to debt and equity holders when:
Debt not converble
Debt converble

b

20

15
Equity

Shareholders will always repay COERC bondholders until
the fully diluted stock price = 1. This will be the case when
the combined value of COERC bonds and initial shareholders’
equity = 37. As COERCs are repaid 30, equity is worth 7 and
total value of the assets = 1000 + 37 = 1037. So, provided the
total value of the firm is greater than 1037, COERC investors
are repaid their par value.

Payoff to debt and equity holders when:
Debt not converble
Debt converble

10

5
1,037
0
990

1,000

1,010

1,020

1,030

1,040

1,050

Total firm value

FIGURE 4: Comparison of Call Option Enhanced Reverse Convertible and straight
debt payoff profiles: (a) subordinated bond value and (b) equity.

change is that now shareholders seek to preserve firm value
between 1000 and 1037 as a direct consequence of the fact that
the COERC investors must share the value of the firm with
the equity holders whenever firm value is between 1000 and
1037. We have again assumed that shareholders will behave
rationally in this instance.
By allowing the conversion price to be low (1) COERC
bondholders’ risk should be only slightly higher than that of
non-convertible bonds.5 For cp and tp = 5, shareholders would
refuse to repay debt when firm value is less than 1065, not
when firm value is less than 1037. In that case, bondholders’
risk would have been higher.
The market value of equity, number of shares issued and
fundamental stock values – as a function of the share price –
are provided (for this example) in Figure 5. Figure 5a shows
the gradual erosion of equity value (from R70 to R37) as the
5.More empirical, market-based observations are required to establish this assertion
conclusively.
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are issued, so the new number of shares is 37. Figure 5c
shows the decrease in fundamental stock value, from R10
per share prior to conversion to R2.70 after conversion.

R 160

Figure 6 displays 3D results from the stylised example. In
each case, the relevant parameter is on the vertical axis as a
function of number of shares issued and COERC conversion
rate. Figure 6a demonstrates the influence of the number of
shares in issue and the number of shares into which the
COERC converts on the fully diluted share price, Sp. The
lower the number of these variables, the higher Sp.

R 140

Equity

R 120
R 100
R 80
R 60
R 40
R 20
R0
R 10

R9

R8

R7

R6

R5

Share price

b

40

Figure 6d shows the effect of the number of shares in issue
and the number of shares into which the COERC converts on
the exercise intention if the asset value is below certain
values. For low values for these variables, the conversion
threshold is lowest. As the number of shares in issue increases,
the conversion threshold increases dramatically, but only for
low COERC to shares conversion rates. For high values of
this variable, the conversion threshold is low and unaffected
by the number of shares in issue.

35
30

# shares

25
20
15
10

Additional recommendations regarding Call
Option Enhanced Reverse Convertible structures

5
0
R 10

R9

R8

R7

R6

R5

Share price

c

R 12

R 10

Fundamental stock value

Figure 6b, c and e show that only the number of shares into
which the COERC converts affects the gain to CoCo investors,
the fundamental stock value and the implied conversion
price. The number of shares in issue has no influence over
these variables.

R8

R6

R4

R2

R0
R 10

R9

R8

R7

R6

R5

Share price
FIGURE 5: (a) Equity value, MV E, (b) number of shares in issue and (c) fundamental
share value, St as a function of underlying share price. All descriptive parameters
as given in Table 3. cp = tp = R5.

share price decreases and then, as the trigger price is reached
(R5), conversion occurs and an accompanying sharp equity
value increase (to R185 = 37 × R5). Figure 5b shows the
number of shares as a function of share price. As the share
price decreases towards the trigger value, the number of
shares (7) remains unaltered. At conversion, 30 new shares
http://www.sajems.org

Developed economy corporate investment-grade bond yields
and sovereign yields remain at historic low levels (e.g. ≈ 2.4%
for corporate bonds, ≈ 2.3% for US 10-year Treasury yields
and ≈ 1.3% for UK 10-year gilt yields in November 2017):
investors have thus been driven into equities and real estate,
fuelling potential bubbles in both asset classes (Mackintosh
2017). The prevalence of these low interest rates (see Figure 7)
in the current (2018) developed economy environment (which
have persisted for about a decade since the onset of the
2008–2009 credit crisis) allows considerable flexibility for
COERC issuance (and CoCo issuance in general). The
implication of low interest rates is relatively low CoCo coupon
rates: banks do not have to attach exorbitant coupons to
CoCos to render them more attractive to potential investors.
In emerging markets, particularly African markets, government
yields are high by global standards: Figure 8 shows these
yields for South African and Nigerian government 10-year
bond yields.
Corporate bond yields in these African countries are a few
percentage points higher still. These attractive interest rates
are tainted by low credit ratings (BB+ for South Africa and
B+ for Nigeria): both countries currently (2018) have junk
credit status (Fitch Ratings 2017a, b). Large African banks are,
however, relatively sophisticated and most are Baselcompliant with strong capital levels (Oduora, Ngokab, &
Odongob 2017). COERCs would provide all the benefits
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FIGURE 6: (a) Fully diluted share price and (b) gain to Call Option Enhanced Reverse Convertible investors as a function of the number of shares in issue and the Call Option
Enhanced Reverse Convertible conversion rate, (c) fundamental stock value and (d) option exercise threshold as a function of the number of shares in issue and the Call
Option Enhanced Reverse Convertible conversion rate, (e) implied conversion price, cp, as a function of the number of shares in issue and the Call Option Enhanced
Reverse Convertible conversion rate.
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FIGURE 7: Developed economy bond yields since 2008.
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FIGURE 8: South African and Nigerian government bond yields since 2008.

argued for in this article and have the added benefit of
offering highly attractive yields. Given the current paucity of
global high-yield assets, such instruments could even attract
foreign investors.
From the examples provided in the ‘results and discussion’
section, it is evident that COERCs hold significant advantages
to both investors and existing bank shareholders, as there is
an incentive for existing shareholders to repurchase shares
that will be issued when the COERC converts. The inherent
purpose of CoCos (and COERCs) is to bolster capital levels
when the bank suffers financial distress. With this in mind,
the COERC coupon could also be designed such that it also
assists with the bolstering of the bank’s financial position,
as the bank’s share price decreases towards the trigger share
price.
Consider a COERC with a floating coupon mechanism, in
which the COERC pays a reduced coupon to investors as
the share price approaches the trigger price. As an example,
http://www.sajems.org

assume the COERC was issued with a coupon rate of 8%, at a
market share price of 50 and a trigger price of 25. Assume the
mechanism is constructed to decrease by 10 basis points at a
share price of 38, and a further 10 basis points for every
decline of 1 of the share price. In this scenario, once the price
reaches 30 (coupon strike price), coupon payments will have
been reduced to 0, even though the COERC has not yet been
triggered. Conversely, should the share price rise, coupon
payments could restart using the same approach (an increase
of 10 basis points) in the coupon payment for a share price of
21, with an increase of 10 basis points for every increase of 1
above the level of 21 – up to a ceiling level of 8% at a share
price of 28 and upward. This structure could provide even
further assistance to banks in financial distress and may even
(depending on the volume of COERCs that have been issued)
assist the bank to avoid a COERC trigger entirely. Such a
mechanism would only work in a relatively high interest rate
environment (and in which the coupon rate at the upper end
of the range was attractive to investors) – that is, perfectly
suited for current African markets.
Open Access
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Another example of a COERC with a floating coupon design
could be one with a binary outcome in terms of the coupon
rate. Consider a COERC with the same parameters as above
(current share price, trigger share price and coupon rate). The
issuers may add a property to the coupon such that once the
bank share price reached a level of 38 (coupon strike price),
all coupon payments would become 0%. In such a scenario, a
time-based contingency on the re-instatement of the coupon
payment could be installed, for example resuming coupon
payments after a set period such as six months, or the issuers
could determine that coupon payment will resume as normal
once the share price reaches a predetermined level (ideally
higher than the coupon strike price) such as 45.
Both examples of floating coupons for COERCS above would
aid in the objective of issuing a security that is countercyclical
in nature, as banks would avoid having to pay coupons in
times of distress. In the volatile financial markets throughout
Africa, this may prove to be a vital addition to the existing
benefits that COERCs offer to banks. In considering the
various stakeholders of a COERC, this design would also
have benefits to all parties involved. For a COERC investor,
apart from the attractive credit spread, the security will
almost never convert to equity which makes it a feasible
option for institutional fixed-income investors. From the
perspective of the bank, the floating coupon is an attractive
mechanism, as it further bolsters the financial position of a
bank in periods of financial distress (see also Liebenberg et al.
2016, 2017). Regulators would approve of the fact that the
COERC is countercyclical in nature and loss-absorbing and
current shareholders would benefit from the fact that their
equity would not be diluted if the COERC reached the trigger
share price.

Conclusions and suggestions for
future work
The changes in regulation brought forth through both Basel II
and Basel III, indicate the acute awareness that the BCBS
has, regarding the ill effects of procyclical capital models
which were prevalent within banks preceding and during
the financial crisis. Interventions to combat the drainage
of capital from banks include measures such as the CCB, as
well as adjustments to the quantity and quality of capital
required from banks. A deeper study into the application of
these measures, however, has indicated that in developing
economies such as the markets in Africa, the CCB in particular
may not be completely adequate (Burra et al. 2014; Van
Vuuren 2012) as there is a substantial time lag that should be
taken into account before requirements are relaxed.
In addition to the recommendations of the Basel frameworks,
CoCos have been considered as an additional measure to
promote countercyclicality in terms of capital composition
in banks. This is because CoCos are loss-absorbing
when banks are under financial stress, as a CoCo will
convert from a bond into equity when certain predefined
conditions are met. CoCos have been criticised by academics
http://www.sajems.org
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(Pennacchi et al. 2012)6, particularly from a trigger mechanism
design point of view. Under certain conditions, there may be
incentives for speculators to short bank shares and artificially
drive down the share price in order to profit from the
conversion to equity when the CoCo triggers. COERCs
have been proposed as an alternative structure to CoCos as
they offer distinct advantages to all stakeholders involved.
COERCs are also a viable investment option to fixed-income
investors who make up a large percentage of institutional
investors who purchase the bonds that are issued by banks.
COERCs augment previous CoCo proposals (Flannery 2009a,
2009b) to solve three outstanding problems:
• COERCs avoid the problem of manipulating the issuing
firm’s stock price or placing its stock in a death spiral
tailspin, because of stock dilution concerns by providing
shareholders an option to repurchase the shares from
COERC investors at the conversion price.
• If CoCo investors are exposed to considerable risk, there
will be few buyers. To reduce these risks, the relevant
security must be so designed as to force shareholders to
repay when financial distress becomes considerable.
COERCs set conversion prices very low, below the stock
price that triggers conversion. Not repaying COERC
investors, dilutes shareholder stock value substantially
and transfers wealth to COERC investors which then
reduces COERC credit risk.7
• COERCs eliminate the problem of multiple equilibria
(Bond, Goldstein & Prescott 2010) by basing the conversion
trigger on the market value of total capital to senior debt
ratio, rather than the stock price.8
COERCs are designed to exhibit a potentially low credit risk,
and as such the possibility is there that these bonds may
lower direct and indirect costs of financial distress. Standard
CoCos and non-convertible bonds have higher default risk
than COERCs: COERCs’ lower default risk mitigates the
excessive risk-taking incentives typically present in levered
firms. COERCs reduce the possibility of wealth transfers
between investors and shareholders and thus assist in
the solution of the high leverage debt overhang problem
(Myers 1977). Reductions in agency costs also make COERCs
attractive investments for corporations.
Regulatory authorities are not required to be part of the process
of monitoring and managing COERCs, and they force equity
holders to repay debt to prevent dilution. This anticipated
commitment benefits shareholders through lower COERC
yields. That converts to equity in times of financial distress.
We propose, in addition to the above, that the coupon payment
mechanism of the COERCs issued by banks in Africa be
altered so that they either cease to pay a coupon to investors,
6.For a comprehensive overview of the issue surrounding market manipulation of
CoCo trigger designs, refer to: Albul et al (2012), Bolton and Samama (2011),
Calomiris and Herring (2013), Flannery (2009a), Pennacchi et al (2011), Culp (2009)
and Sundarsen and Wang (2011).
7.Credit risk may be understated here because the market manipulation issue is
overstated (investors are assumed to behave rationally).
8.Multiple equilibria are always possible when comparing a security’s fair value versus
its market value.
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or reduce the amount (and burden) of coupon payments as
the share price of the bank deteriorates. This alteration may
prove to be a significant addition to the already attractive
countercyclical and loss-absorbing properties that are inherent
to COERCs.

Calomiris, C. & Herring, R., 2013, ‘How to design a contingent convertible debt
requirement that helps solve our too-big-to-fail problem’, Journal of Applied
Corporate Finance 25(2), 39–62. https://doi.org/10.1111/jacf.12015

In addition to the countercyclical nature of COERCs, further
studies need to investigate the quantum and optimal level
at which coupon rates should be altered. An investigation
into the inverse scenario in which the coupon rate of a
COERC increases as the share price falls, may also yield
useful results, as this could make COERCs attractive to
investors, who would receive a higher yield at times when
there is a higher risk attached to the security. In addition,
further research into the impact on the liquidity position of
the bank as a result of lowered or ceased coupon payments
may also yield valuable results.

Duffie, D., 2010, ‘A contractual approach to restructuring financial institutions,
Chapter 6’, in G. Schulz, K. Scott & J. Taylor (eds.), Ending bailouts as we know
them, Hoover Institution, Stanford University, Stanford, CA, pp. 109–124.
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