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Property-Development Default Swaps: An 
Option Pricing Model to Assess the Risk 

associated to Bank Loans to the Real Estate 
Sector in Spain.  
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Abstract Property-related assets, along with sovereign debt, are the main burden 
for the balances of the Spanish Banking sector. This paper proposes a real-option 
approach to properly value the risk associated to loans to the property promoters. 
Banks could protect the loans to housing development projects by charging a pre-
mium based on the value of the real option associated to the project. 
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1.1 Introduction 

The Spanish financial system has experienced an impressive consolidation over 
the last 5 years. On top of the mergers and evolution of most of the saving banks 
into commercial banks, some 3 entities have been bailed out by the Bank of Spain.  
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One of the main features of the Spanish financial system that makes it different 
from other European systems is the high exposure to the real estate sector, in per-
centages only shared by the Irish financial system which had to be bailed out some 
years ago. 

 
Other European financial systems are currently facing difficult situations due to 

the banks exposure to sovereign debt. Many entities had the opportunity to hedge 
the default risk with the use of special derivatives –credit default swaps, among 
others- that provided some insurance against default. The risk of default of proper-
ty developers, on the other hand, did not have any similar hedging scheme. This 
produced a risk asymmetry which ultimately could have been hedged or mitigated 
with the real-option scheme proposed here. 

 

1.2 Real Estate developments as real options 

Real estate projects typically have a maturity from 12 to 36 months and can end 
up having an asset value ranging from high to close to zero, depending on the 
market conditions, the main driver of value being the housing prices at the time of 
delivery. During the real estate bubble, the Spanish financial sector provided with 
abundant amounts of credit to property promoters. The collateral was typically the 
property. After the bubble crash in mid 2007, many ongoing projects were just 
abandoned or passed on the banks by the promoters as the development entities 
faced default. 

 
This in fact created an asymmetry between the financial institution and the de-

veloper. The developer had to bear basically a limited (or zero) risk, since if the 
prices were to grow by the time of delivery, the project could yield a high return. 
If prices were to collapse, then the promoter could declare default and the bank 
would end up with toxic real estate assets and an unpaid principal. 

 
In fact, banks were providing a free option to real estate developers. The sym-

metry would have been reestablished if the promoter had paid the bank the corres-
ponding option price. 

1.3 Literature Review 

The real options concept has created a considerable excitement in the management 
literature in recent years (Kogut &Kutilaka, 2001; McGrath, 1997). To date, real 
options theory has been applied to different aspects of management research, in-
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cluding multinational flexibility (Reuer & Leiblein, 2000), joint ventures (Kogut, 
1991; Tong, Reuer, & Peng, in press), diversification (Kim & Kogut, 1996), gov-
ernance structure (Folta, 1998), and entrepreneurship development (McGrath, 
1999). But never they have been applied to study and analyse the firm’s sustain-
ability strategy.  
 
    More specifically it has never been used to propose an option-pricing based 
coverage of the risk exposure to property development loans. Although some risk 
coverage instruments such as Credit Default Swaps are available to investors to 
hedge debt positions, no similar product has been proposed to date for the property 
development in Spain. Such scheme could have reduced the impact of the real es-
tate bubble in the Spanish economy in general an in the Spanish banking sector in 
particular.   

1.4 Methodology 

 
This paper aims at showing that the theoretical option price due to loans for real 
estate developments has been significant. The methodology has therefore con-
sisted of assimilating a real estate development to a call option, were the option 
will be exercised (the development will be completed and sold) if the pricing sce-
nario is positive, otherwise the project will be abandoned and the loan will not be 
repaid to the financial institution which provided funding. 

������&ORVHG�IRUP�IRUPXOD�

We decided to use a closed-form model as a valid approximation to calculate the 
magnitude of the result. As in our case the component of the volatility is well de-
fined (volatility of housing prices in Spain) and moreover the exercise price is 
well determined in the time (It will be exercised when the development is deliv-
ered, similar case than D�(XURSHDQ�FDOO), we decided to use a Black Scholes call 
option model (Trigeorgis, 1996). 

 
 
We assimilate the real estate development to a title or security with a price St 

which follows a geometric Brownian motion with constant drift ȝ and volatility ı 
 
 

  (1.1) 
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The volatility ı of the permit prices S as well as the time T to exercise the op-

tion are the key parameters that will determine the extra value of the development 
project.  

In our case,  if  ĭ is the standard normal cumulative distribution function and U 
the risk free rate, the purchase right can be modelled as a European call option 
with strike price ., according to the Black-Scholes formulation 

 

                                           (2.1) 
 
Where 
 

                             (3.1) 
 

 
From this model we derive the variables required to determine the value of 

the option:  
 

a) Time of expiration of the option T, years that the developer should decide 
if it will exercise the right to construct and deliver the project to the end 
customer. 

b) Interest rate without risk r 
c) Annual volatility of the price of housing acquisition  
d) Present value of the returns of a real estate promotion at the current 

prices 
e) Price of exercise K, expressed as the development cost  

������'DWD�*DWKHULQJ�

The main data are based on the evolution of housing prices in Spain since 2001.  
The data are available through two of the main property portals in Spain, Foto-
casa.com and Idealista.com. Although the evolution of prices varies depending on 
the geographical location, we have based the study example on major cities in 
Spain, to calculate the magnitude of the option price. 
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After some interviews with financial institutions, we have chosen for our 
analysis a standard property development consisting of a €2 million (cost of de-
velopment) project with a development calendar of 3 years after the land has been 
acquired. The average expected margin for the real estate developer was es-
timeded at 16% over total development costs.  

 
Finally the risk-free rate of choice is the 3-year German Government Bond. We 

have chosen this bond since after 2000 it eliminates the currency risk.  
 
The following chart shows the evolution of housing prices in a major city in 

Spain. 
 

�

 
Fig. 1.1 Housing prices in major Spanish cities. The chart is based on supply prices published in 
the top property sites in Spain. 

From Table 1.2 we have determined a quarterly volatility on the logarithmic 
returns of the housing prices to be s=0.0339.   
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1.5 Results and Conclusions 

With the above-mentioned parameters, the option price for the Project is 
€179,000. For a €2 million development loan this is approximately 8.9% of the to-
tal bank risk exposure.  In case of longer projects, the option price increases, as 
shown in Table 1.1. 
  

Table 1.1 Main parameters for the option value calculation and option price result 

Development time Bank Loan Volatility (quarterly) Option Price 
3 years €2 million 0.0339 €179,000 
4 years €2 million 0.0339 €223,000 
5 years €2 million 0.0339 €266,000 
    
 

 
Interestingly, if an option scheme as the one proposed in this paper were im-

plemented at the beginning of the past decade, the coverage in the Spanish Banks 
would probably have covered the current recapitalization needs. For an estimated 
real-estate exposure of some € 3 billion for the totality of the Spanish banking sys-
tem, the coverage provided by the collection of the option price, would have 
ranged between €26 and 35 billion, which corresponds to almost 2 thirds of the 
required provisions for the Spanish banking sector for the period 2012-2014. 
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