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Abstract

This paper shows how a risk management mechanism through selling debt 
can affect the value of Islamic banks. Islamic banks are able to maximize their 
value from the sale of murabahah on housing debt in order to manage their 
risk arising from fl uctuations in interest rates. A tractable theoretical model is 
developed to maximize the Islamic banks’ values from the sale of housing debt 
fi nancing in order to hedge against fl uctuations in interest rates. Our fi ndings 
showed that Islamic banks could improve their earnings and rectify the problem 
in aligning their assets and liabilities through the benefi ts of debt selling. A rise 
in the market interest rates leads to an increase in the base fi nancing rate and the 
mark-up rate in Islamic banks, since market interest rates serve as benchmarks 
in determining profi ts or mark-ups. If the Islamic banks engage in debt selling to 
decrease their risk exposure, their earnings or value may be amplifi ed since they 
have the opportunity to undertake other positive NPV projects from the payoffs 
on the murabahah debt selling.

Keywords: Bank risk management; Financing; Investment
JEL classifi cation: G21, G31, G32.
_______________________________________________________________

1.  Introduction

Risk management has become a challenge in Islamic banking because the 
growth in these banks may not occur without taking risk beyond the norm of  
conventional banking. Thus, taking additional risk is unavoidable for the Islamic 
banks to progress. Nevertheless, taking excessive risks will hurt investment and 
may deter future growth. Therefore, consideration of effective risk management 
is important for the bank’s fi nancial stability, the soundness of its business, its 
charter, and its value and profi tability.   

1 Note from editors: This paper was one of the three best papers selected by a review panel 
of three professors at the Symposium held on November 26-28, 2008,  in Melbourne, 
Australia. The Symposium was funded by the Australian Research Council grant  2007-
2009/10  for research on Islamic Banking and Finance.
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Effi ciently engaging in risk management activities, as demonstrated by 
Mason (1995), could increase the value of the banks by reducing the chance of 
occurrence of costly lower tail-end in earnings and cash fl ows. The costly lower 
tail outcomes are normally associated with the likelihood of default of borrowers 
and the consequent costs of fi nancial distress for a fi rm. This is particularly true 
since these costs are higher for banks as fi nancial institutions compared to non-
bank fi rms. Banks have the central role of creditworthiness in the provision of 
fi nancial services and they assume various kinds of fi nancial risks. Hence, the 
potential loss of their earnings and value could lead to high costs of default and 
unforeseen external fi nancing need. These are particularly costly to the banks 
especially during emergency situations.  

In recent years, risk management has become a bank’s central activity. 
The steps related to properly managing risk for ultimate savers and for the banks 
themselves, as proposed by Scholten and Wensveen (2003), create economic 
value both for the bank as well as for its clients. Accordingly, it is through the 
management of risk that the banks contribute to the economic welfare of the 
society wherein they operate.

Banks undertake risk management activities as an effort to lessen the 
chances of extreme fl uctuations in their fi nancial conditions.  These efforts 
subsequently minimize the probability of becoming insolvent. A number of 
studies had documented the effect of various kinds of fi nancial risks on the 
sensitivity of banks earnings and profi tability ( Hanweck and Ryu, 2005; Saunders 
and Schumacher, 2000; Zarruk and Madura, 1992; Angbazo, 1997; and Wong, 
1997). For instance, Hanweck and Ryu (2005) show that quarterly changes in 
the net interest margins (one of the main elements of bank’s earnings and value) 
are sensitive to credit and interest rate risks of a commercial banks in different 
bank groups.  The bank groups are  defi ned in terms of their specializations and 
asset size. Their empirical tests showed that the greater the proportion of net 
short term assets and non-maturing liabilities of deposits that a bank holds, the 
more positive the effect of an increase in short term interest rate on the bank’s 
net interest margins.   

Another line of studies also supported that fi nancial risks could lead 
to an adverse impact on the common stock returns of banks and accordingly 
would affect banks’ value (Flannery and James, 1984; Scott and Peterson, 1986; 
Kwan, 1991; Choi, Elyasiani and Kopecky et al., 1992;   Elyasiani and Mansur, 
1998; Benink and Wolff, 2000; Jianping and Zheng Wang, 2000). For example, 
considering three different interest rate variables, Flennery and James (1984) 
suggested that commercial bank stock returns are very sensitive to the changes 
in interest rate.   

From the above studies, it should be clear that banks are exposed to 
interest rate risk. This paper considers one of the several mechanisms that are 
suggested to manage the risk factor in the Islamic banks, i.e., selling murabahah 
on house fi nancing to a third party in order to hedge against the movement of 
the market interest rates that, in turn, affects the repayments of the sum lent.  
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Building on the risk management literature, this paper theoretically examines 
the sale of debt as a hedging strategy and its impact  on the value of the Islamic 
banks.2

The remaining parts of this paper are presented in three sections. Section 
2 provides a review of previous studies on risk management. Section 3 presents a 
banking model that maximizes profi t from selling debt.  The last section provides 
the conclusions.  

2. Related Literature

Risk management in banking institutions has become more sophisticated along 
with the growing levels of fi nancial risk undertaken by the banks.  Banks conduct 
risk management in a variety of forms. Among the major sets of actions are 
elimination or avoidance of risks, transfer of risks, and absorption/management 
of risks (Allen and Santomero, 1998). 

Generally banks can eliminate or avoid certain risks (i.e., systematic risk) 
that are not consistent with their fi nancial characteristics by selling instruments 
in the spot market, hedging risk using derivatives instruments, and diversifying 
portfolios to minimize risk. Islamic banks, for example, allow the selling of debt 
created by installment sales (murabahah) and securitization of debt/asset in a way 
that is permitted by the shari’ah (Chapra and Khan, 2000). These mechanisms 
as applied by the Islamic banks are part of the risk management that helps the 
banks to guard risk against market uncertainties. Cebenoyan and Strahan (2004) 
empirically test on how credit risk management in all domestic commercial 
banks in the US is done through active loan purchase and sales activity; and how 
these affect the bank’s capital structure, lending, and profi t. They showed that 
banks take advantage of the risk reducing benefi ts of loan sales by taking more 
profi table but higher risk actions along with greater fi nancial leverage. 

There are also some types of risks that can be mitigated through the 
technique of risk transfer. Interest rate risk, for example, can be transferred by 
such products as swaps or other derivatives. Brewer, Jackson and Moser (2001) 
showed that banking organizations that use derivatives experience more business 
lending than banks that do not use derivatives. Banks that use derivatives to 
manage interest rate risk also hold lower levels of costly capital than other 
banks. The Islamic banks are also exposed to the interest rate movement that can 
be reduced by hedging via Islamic profi t rate swap. 

2 The market risk in murabahah on house fi nancing exists due to the uncertain movement 
of market interest rate that is used as a benchmark in setting profi t margin or mark-up.  
The Islamic banks opt to manage against this risk by selling the debt for a lump sum 
plus fees.  Thus, they create an opportunity to economize on the use of cash and  manage  

capital structure.
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Some risks, however, should be absorbed or managed at the bank level 
due to their unique characteristics, such as, illiquid structure, competitive 
advantage, or moral hazard reasons. In this case, banks are assumed to diversify 
and hold suffi cient amount of capital in order to assure that risk is always kept at 
a relatively low level. Whether risk management at the bank level can maximize 
or enhance value of the bank will depend on the bank’s competitive advantage. 

Basically, risk management consists primarily of reducing earnings 
volatility and avoiding large losses. The modern literature on corporate fi nance 
has offered a number of suggestions as to why a fi rm may be interested in reducing 
the volatility of its value through some hedging policy. Hedging can affect the 
payoff of a risk-neutral fi rm in that some market imperfections make the fi rm’s 
payoff a concave function of some state contingent variable. The rationales for 
the concavity of the payoff function might be related to the fi rm’s tax schedule 
(Smith and Stulz, 1985; Graham and Smith, 1999), to the costs of fi nancial 
distress (Smith and Stulz, 1985; Stulz, 1996), to agency costs to asymmetric 
information problems (DeMarzo and Duffi e, 1995), to underinvestment problems 
(Froot Scherfstein and Stein, 1993), or to a combination of some of these factors 
(Leland, 1998).

Some important deviations from the perfect capital markets in the 
Modigliani-Miller setting that have been identifi ed. These induce fi rms to care 
about risk management.3 The plausibility for the above explanations on various 
market imperfections varies, especially when the benefi ts of hedging and costs 
of risk management are taken into account. It is clear that the cost of fi nancial 
distress is viewed as the most compelling reason for risk management by fi rms. 
Volatility of earnings may lead to costly bankruptcy which fi rms always try to 
avoid. Thus for that reason, some studies offer signifi cant insight into why the 
banks themselves may choose low risk strategies (Marcus, 1984). There is an 
extensive literature dating back to Warner (1977) on costs of bankruptcy and 
then to Weiss (1990) that cover evidence of  fi nancial distress.       

As for banks, they face the same types of bankruptcy costs as other fi rms 
and have an incentive to manage their risks (systematic and nonsystematic) 
prudently so that the probability of bankruptcy is minimized. Diamond (1991) 
showed that banking institutions have an incentive to manage risk because 
bankruptcy costs can be reduced and at the same time charter values of the 
bank can be preserved when the bank is hedged against large losses. Therefore, 
mastering the stability of banks’ profi t is a critical credibility issue, because, if 
the current capital structure of a bank is not strong enough, it can have fi nancial 
distress costs and some additional external funding will be required. Such 
funding can prove costly and dangerous due to the discrete transaction costs to 
obtain external fi nancing, agency costs driven by asymmetric information, and 
the high cost of potential future bankruptcy.

3  Modigliani and Miller (1958) suggested that in a theoretically perfect market fi rms 
should not waste their resources in managing risks because shareholders can do it more 
effi ciently by holding a well diversifi ed portfolio.
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  In a series of papers by Froot et al. (1993; 1998), they propose a 
model which endogenizes distress costs.  External fi nancing is more costly than 
internally generated funds due to capital market imperfections. In other words, 
the volatility of profi tability may lead to reduction in the fi rm’s value. If fi rms 
face constraints on their internal fi nancing, they incur either higher costs of 
raising external funds or higher costs of forgone investment opportunity. The 
more diffi cult it is for a bank to raise external funds, the more risk averse it 
behaves. Thus, risk reduction is always desirable for the risk-averse bank  in the 
Froot Scharfstein and Stein (1998) setting.  This would suggest that the optimal 
risk management strategy for a bank in order to maximize its value is to fully 
hedge all tradable risks as long as they can be hedged at little or no cost in the 
capital markets. 

In sum, assuming that value maximization is the ultimate objective 
function of the Islamic or conventional banks,  risk management suggests 
maximization of bank value through reduction of costly capital while pursuing 
suffi cient internal funds, if available, and taking advantage of attractive 
investments. 

3. The Model

We considered a banking model that has three time periods, 0, 1, and 2. In the 
fi rst two periods, the Islamic bank decides on its capital structure, and then 
makes investments and debt sale decisions. The last period is required to end 
the model by showing that the bank achieves a sound objective function in value 
maximization from its hedging strategy in managing their risk exposures.

A.   Period 0:  Capital Structure and Investment Decisions

The sources of the Islamic banks’ capital can come from subordinated long-term 
debt and equity. Hence at t=0 an Islamic bank decides to lend/sell a portfolio 
of securities  (securities held-for-trading) G 

t,
 to investors under repurchase 

agreement. Random payoff from the portfolio will be repaid to the bondholders 
at t=2. For simplicity, a standard assumption is made wherein the borrowing and 
lending rates in the capital markets are zero. 

The Islamic bank also decides on how much equity capital, E, to hold at 
t=0. More specifi cally, the bank’s decision at t=0 is how much of its equity capital 
to invest in risky asset, F.  This can be interpreted as extending house fi nancing 
using murabahah ("cost-plus fi nancing" or "mark-up fi nancing") as a mode of 
fi nancing. The proceeds is to be invested in riskless securities, Gs (for instance, 
Malaysian Government Securities (MGS) for liquidity purposes to guard against 
unexpected withdrawals by depositors or draw downs by borrowers (Saidenberg 
and Strahan, 1999).  The bank also has to decide how much to hold as capital 
reserves. It is assumed that reserves are perfectly liquid and have a zero return. 
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Both capital and investment decisions made by the bank at t=0 are 
assumed to involve direct costs. Each bank is subject to the following standard 
quadratic cost functions model as presented in Kopecky and Van Hoose (2004). 
The bank’s cost functions are modelled with a specifi c quadratic form to allow 
the marginal costs to increase in response to the quantities of Gs, D, F, and E. 

Government securities cost : C
G
 = (g/2) Gs2    (1)

Deposit cost   : C
D
 = (d/2) D2  (2)

Financing cost   : C
F
 = (f/2) F2  (3)

Equity cost   : C
E
 = (e/2) E2  (4)

Where g, d, f, and e are the positive cost parameters associated with C
j
 = 

bank resource costs. Gs = government securities, D = deposits transactions, F 
= bank fi nancing, and E = equity. With regards to minimum capital that needs 
to be hold, we assume that Islamic banks are required to put aside an amount of 
equity equal to a fraction of bank fi nancing and fi xed percentage against deposit 
transactions.

B.   Period 1:  Selling Decisions 

The Islamic bank uses murabahah in a sale agreement, whereby the bank 
discloses the true cost of the house and then adds a mark-up (m) to sell it at an 
agreed price to the customer.4 However, the mark-up is determined by adding 
the benchmark, i.e. base fi nancing rate plus the spread. If we set the contract 
at t=0, the Islamic bank will receive a constant stream of income through the 
duration of contract. Therefore at t=1, when the market base fi nancing rate will 
change, the Islamic bank is exposed to interest rate risk. To hedge against the 
movement of market interest rate, the Islamic bank chooses to sell a fraction or 
all of its sale receivable (murabahah housing contract) to a third party at t=1. 
The number of murabahah housing contract is given by h. A position of h will 
generate a random payoff equal to h(m-r), where the mark-up rate, m, is known 
at t=0 and r represents the future spot base fi nancing rate, which is realized at 
t=1. If we sell the contract today, during the higher rate of base fi nancing, the 
Islamic bank has a competitive advantage and may charge a higher mark-up that 
leads to more generation of income. The payoff from the selling position can 
then be reinvested by the Islamic bank on other lucrative projects or provide 
higher return to depositors at t=2.

 
 4Murabahah is an acceptable form of credit sale under shari’ah. Similar in structure to 
a rent to own arrangement, the intermediary retains ownership of the property until the 
loan is paid in full.
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C.  Period 2: Cash Flow Realization

At t=2, the payoffs from the riskless assets, debt selling positions, reinvestment 
positions, and the amount of capital raised at t=0 by the Islamic bank are realized. 
It is assumed that the Islamic bank maximizes profi ts:

Max      = G
t
 + r

E 
E + r

G 
Gs + r

F 
F+ h (m-r) – r

D 
D – C

j    
     (5)

    
subject to a balance sheet constraint:

F + Gs + F + D = D + E                                   (6)

where,
 
= a fraction of bank fi nancing that required to hold as capital reserve, 

 = fi xed percentage against deposit transaction, r
G 

= the government securities 
rate,

  
r

L 
 = the fi nancing rate, 

 
r

D 
= the deposit transaction rate, and r

E
  = required 

return on equity. By using current-valued Hamiltonian,

H = (G
t
 + r

E 
E + r

G 
Gs + r

F 
F+ h (m-r) – r

D 
D – C

j
 +     (F + Gs + F + D – D- E)  (7)

or         H = (    ) +    (k)                       (8)

from equation (7), we can have the following optimality conditions:

It follows that 

                                                                                                                      (15)
          
                                                                                                                      (16)

                                                                                                                      (17)

                                                                                                                      (18)

                                                                                                                     
 (19)

 
/ Gs = rG – gGs +          (10) 

 
/ E = rE – eE -          (11) 

    
/ F = rF – fF + +          (12) 

 
/ D = – rD – dD+  -         (13) 

 
/ h =  m – r          (14) 

h/ Gt  = m – r   

h/ Gs  = m-r/ rG – gGs +  

h/ E  = m-r/ rE – eE -   

h/ F = m-r/ rF – fF + +   

h/ D = m-r/– rD – dD+  -   

 
/ Gt = 1           (9)
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Equation (15) – (19) expresses the rate of change in h with respect to 
Gt, Gs, E, F, and D accordingly. The increase or decrease in Gt, Gs, E, F and 
D depends on the value of m and r. During the high rate of interest, m will 
also rise along with r. Therefore, Gt, Gs, E, F will also tend to increase. It can 
be interpreted that the Islamic bank could make a decision to restructure its 
investment during the high rate of interest in order to reduce its risk through debt 
selling; and switch the benefi ts or payoff from the risk management position to 
other potential investments in Gt, Gs, E, and F. 

If the value of m is less than r, equation (19) shows that the rate of change 
in D will increase. This implies that during the low and unattractive movement 
in the market rate of interest, the Islamic bank prefers to hold or not to sell 
its murabahah housing debt to the third party and continues receiving constant 
stream of income from the house buyer.  The result is an   increase in the deposit 
transactions of the Islamic bank.

Consistent with Cebenoyan and Strahan (2004), we also found it optimal 
for the Islamic bank to reduce its risk of movement in interest rate through a 
debt selling process in accordance with the shari’ah principal. By using debt 
selling, the Islamic bank can increase its  value in venturing into other lucrative 
investments.   

4. Conclusion

We have shown that the Islamic banks are able to maximize their value from the 
sale of murabahah or debt on housing in the process of managing their risk that 
arises from  fl uctuation in interest rates. By constructing a model that considers 
banks’ capital structure, investments, and the decision to sell debt that is open 
to exposure due to interest rates fl uctuations, we have shown that the payoff 
from the debt selling decision enables the bank to generate additional income. 
The value of the Islamic banks could further be enhanced from the risk reducing 
benefi ts of risk management, if they adopt more profi table projects or activities.

Future research may use an expanded framework of the Islamic bank 
models that include debt-based and equity-based (i.e. mudharabah and 
musharakah) fi nancing contract together in the bank’s maximization model. This 
would enable us to analyse the cash fl ow realization of the Islamic banks when 
implementing the appropriate hedging strategy to manage risk associated with 
both types of fi nancing. 

Author information: Submitting author Karmila Hanim Kamil, Universiti 
Kebangsaan Malaysia, Bangi, 43000 Selangor, Malaysia; Fax: +603-8921 
5789, e-mail: agibab@ukm.my Abdul Ghafar Ismail is Professor of Financial 
Econometrics at the same university.  
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