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Abstract 

This paper brings new evidence on the relationship between housing credit and female 
labour participation decisions by investigating the possible interdependence between the 
two variables in the case of Greece. This relationship is analysed through the estimation 
of a probit model with endogenous regressors using household data of the Income and 
Living Conditions (EU-SILC) survey for 2008. The empirical results show that mortgage 
and female labour participation decisions are interrelated. In a broader perspective, the 
evidence provided in our analysis supports the existence of a finance (housing credit) and 
real economy activity (female labour supply) nexus. 
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1. Introduction 
The relationship between the financial and the real sectors of the economy has been 

documented by various theoretical and empirical studies (Levine, 1997). An important 

stream of literature has analysed the association of credit market imperfections with 

labour market outcomes, such as unemployment (Acemoglu, 2001; Wasmer and Weil, 

2004) and labour force participation (Fortin, 1995; Del Boca and Lusardi, 2003). 

The purpose of this paper is to analyse the relationship between housing credit and 

female labour supply decisions and to investigate the possible interdependence between 

the two variables. This interdependence arises since the wife’s decision to enter the 

labour market relaxes the household’s credit constraints and increases the probability for 

the household to acquire a mortgage. At the same time, if a family has a mortgage, the 

wife may be induced to work more. The case of Greece serves as an example in our 

empirical study as it is in many ways ideal to study this interrelationship, because of the 

functioning of the fairly recently introduced liberalisation of the mortgage market. We 

believe that our empirical investigation offers an explanatory framework for the 

interdependence between female labour supply and housing credit decisions and has 

important policy and welfare implications. Our findings also shed light on the existence 

of finance (housing credit) and real economy activity (female labour supply) nexus. 

The real estate market has traditionally been very important in Greece. Residential 

property represents more than 80 percent of total household wealth, a share far greater 

than in other comparable countries. Regarding housing credit, it recorded a rapid growth 

rate of about 25 percent annually for over a decade, a development strongly related to the 

liberalisation of the banking system and the country joining the Eurozone. At the same 

time, female labour supply has increased substantially. Women’s employment rate in 

Greece rose to almost 50 percent at the end of the 2000s from just over 40 percent at the 

beginning of the decade. This may be attributed to the labour and social policies, co-

financed by EU Structural Funds. However, female labour participation rate in Greece 

still falls short of the optimist target of 60 percent set for the EU countries for 2010 at the 

European Council of Lisbon. 
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The empirical investigation of the potential relationship between mortgage debt and 

female labour supply was carried out through the estimation of probit regression models 

with endogenous regressors. Hence, in the mortgage loans equation, female labour 

participation is treated as an endogenous variable, while, in the wife’s labour 

participation equation, mortgage debt is considered endogenous. The empirical analysis is 

based on data from the EU Survey on Income and Living Conditions (EU-SILC), 

enriched with additional household data from the ‘Over-indebtedness and financial 

exclusion’ survey of 2008. A distinct feature of our study is the use of unpublished data 

on housing credit collected by the Hellenic Statistical Authority (EL. STAT.) that has 

been combined with the EU-SILC survey data. 

The paper proceeds as follows. Section 2 provides a presentation of the main 

features of the Greek mortgage and labour markets. Section 3 reviews the previous 

research on the issue. Section 4 discusses the methodological issues and the estimated 

model. In Section 5 the data used and the empirical results are presented. In Section 6 the 

main conclusions and the policy recommendations are summarized. 

 
2. The mortgage and labour markets in Greece 

2.1 The mortgage market 
The real estate market has traditionally been very important in Greece. Investment 

in real estate was the only outlet for household savings due to the thinness of the capital 

market and the existence of high inflation for long periods, together with existence of 

foreign exchange controls. This behaviour is reflected in an ownership rate that is 

remarkably high by international standards. Note that at the beginning of the 2000s, the 

recorded home ownership rate in Greece was about 80 percent (97 percent in rural areas) 

compared to 60 percent in the Euro zone.1 Also, real estate property appears to be the 

                                                 
1 See Brissimis and Vlassopoulos (2009); also Hardouvelis (2009). For an overview of real estate 
developments and prospects in Greece, see the special edition of the Bank of Greece (2009). 
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most important asset for Greek households reaching 80 to 90 percent of their total 

wealth.2

Until the end of the 1980s the mortgage market in Greece remained underdeveloped 

mainly due to institutional factors. The banking system was characterised by the 

pervasive presence of the state and was regulated through a complex system of credit 

rules and administratively fixed interest rates. Credit and interest rate policies aimed at 

facilitating the government’s economic policy priorities (export promotion, support for 

Small and Medium Enterprises (SMEs), financing of state-owned firms, etc).3 

Commercial banks did not provide consumer credit and they were not permitted to supply 

housing credit; mortgage lending been restricted to a few specialised credit institutions.4 

As a result of this strict institutional setting, households were, to a large extent, credit 

constrained. Housing purchases were made mostly in cash, accumulated through savings 

or obtained through transfers from relatives or friends. Financing facilities were also 

provided by property developers and constructors (Brissimis and Vlassopoulos, 2009). 

However, since the early 1990s, the Greek financial landscape was transformed at 

an accelerating pace as a result of liberalisation and deregulation of the banking system 

and especially with the enactment of the Second Banking Directive (1992).5 These 

institutional changes together with the prospects for Greece to join the Euro zone created 

the environment for an impressive growth of private sector credit and of the mortgage 

market in particular.6

                                                 
2 According to a study by Eurobank for the year 2008, real estate amounts to 81.8 percent of the 
Greek households assets as against 17 percent of deposits and only 1.2 percent of company shares 
(Hardouvelis, 2009). 
3 For the regulatory framework of the Greek banking system and actual policies pursued see, inter 
alia, Halikias (1978), Courakis (1981). 
4 In Greece five special credit institutions were in operation: the Deposits and Loans Fund, the 
Postal Savings Bank, the National Mortgage Bank, the National Housing Bank (the last two 
merged in 1997 and were acquired by the commercial National Bank of Greece in 1998) and the 
Aspis Bank (renamed to T-Bank in 2010 after the Postal Savings Bank becoming the main 
shareholder). 
5 For a concise presentation of the deregulation measures of the Greek banking system see 
Central Banking (1995/6), Voridis et al. (2003).  
6 For a discussion of recent credit developments in Greece, see IMF (2007). 
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More specifically, commercial banks increased their lending to the private sector 

since they found themselves with increased liquidity after the substantial reduction of 

reserve requirements (from 12 to 3 percent of banks’ deposits), the abolition of the 

obligation to hold government bonds (40 percent of banks’ deposits), the abolition of 

requirements for the financing of large investment projects, SMEs, public enterprises and 

firms with liquidity constrains (Lolos, 1988). 

Furthermore, commercial banks were permitted to enter the mortgage market 

(1991) and consumer loans were allowed (1993) including credit cards (1994) and 

personal loans, i.e. loans without documents (from 1994 but with certain restrictions until 

2003). Also, foreign exchange controls were removed in 1993-4. At present, all deposit 

and lending rates are freely determined and banks are allowed to extend credit on their 

own terms and provide new financial products and services. In addition, increased 

competition among credit institutions put pressure on banks to proceed to financial 

innovation in terms of new products to address more flexibly the requirements of 

potential customers. Banks also exploited the relationships with their customers (e.g. 

credit cards) to lessen the problem of asymmetric information.7

Finally, there has been a considerable drop in interest rates in view of the country 

joining the Euro zone which exerted significant downward pressures on mortgage interest 

rates. Note that nominal interest rate on housing loans declined from around 20 percent in 

the mid 1990s to less than 4 percent in the mid 2000s. 

Developments in credit to households over the period of financial liberalisation are 

shown in Figure 1. Since the mid-1990s as a result of the aforementioned structural 

changes, household lending in Greece experienced a real boom. 

                                                 
7 For a broader discussion, see Brissimis and Vlassopoulos (2009) and Brissimis et al. (2011). 
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Figure 1: Household loans in Greece 
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Source: Bank of Greece and EL.STAT 
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In particular, from the mid-1990s until the mid-2000s mortgage credit in real terms 

increased at an average annual rate of 25 percent in line with the considerable increase in 

demand for second-homes and holiday houses especially in the islands. Over the same 

period consumer credit registered similar annual growth rates to that of mortgages.8 

Along with the increase in mortgage credit there has been an upward movement of real 

estate prices affecting household wealth, private consumption and economic activity in 

general (Simigiannis and Hondroyiannis, 2009).9 The substantial rise in mortgages 

decelerated rapidly after the unexpected economic recession and Greece’s fiscal crisis 

and was brought to a halt by end-2000s. This development created an oversupply of 

houses but the drop in real estate prices has been limited. Despite the drop in completions 

of new dwellings, it seems that a large number of housing units remain unsold.  

The supply of mortgages and particularly the low interest rate on credit has 

increased the indebtedness of households and has affected their ability to meet their 

obligations. In fact non-performing mortgage loans rose from 6 percent in 2008 to about 

9 percent of outstanding loans in 2010.10 At present all banks are in a process of limiting 

the excessive behaviour of the period before the economic crisis and they have become 

more cautious in lending. Stricter regulation and terms of borrowing are being followed 

by all credit institutions.11

The fast growth of household credit pushed the ratio of total household debt to 

GDP from 6 percent of GDP in mid-1990s to 50 percent in 2010; and for mortgage loans 

from 4 to 35 percent respectively. The increase in household debt since the mid-1990s 

has been driven by both mortgage and consumer credit, but because of its low starting 

                                                 
8 At present consumer credit consists by about ⅔ of loans against supporting documents (hire 
purchase) and personal loans and the remaining ⅓ consists of credit cards.  
9 Note that the additional costs and fees associated with the purchasing of property in Greece 
amount to 13-15 percent of the purchase-market price (valuation cost around €300, legal fees 
around 1-2 percent, purchase tax between 9-11 percent of the property value). There is a property 
tax of around 0.25 percent of the total value of the property, while some local municipalities 
charge around 3 percent of the property value for public services. 
10 This rise is not much of a problem compared to increase of the non-performing loans to SMEs 
from 12 to 18 percent of the outstanding amounts over the period 2009-10. 
11 Banks generally allow borrowing up to 35 percent of earned income. There are limits based 
normally on 70 percent of the value of the property. Unlike some other European countries, banks 
allow mortgages for 25 years or more, also allowing those up to the age of 73 to borrow. 
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level, mortgage debt in Greece is one of the lowest in the euro area. By contrast, 

consumer credit has been one of the highest compared to the euro zone, owing to the 

unprecedented growth rates of personal loans and loans against documents.12

2.2 The labour market 
The Greek labour market is characterized by low employment and low participation 

rates. However, the female employment rate in Greece has increased from 42.9 percent in 

2002 to 48.7 percent in 2009. Also, the rate of women’s employment rate in Greece is 

considerably lower than in the EU as a whole (59.1 percent in 2008 for EU-27) and even 

lower that the target (60 percent) set at the European Council of Lisbon for 2010. The gap 

in employment rates between women and men in narrowing, and fell form 29.3 

percentage points in 2000 to 26.3 points in 2008, but it remains the second highest in 

Europe. 

Women’s integration into the labour market is low as evidenced by the full-time 

equivalent employment rate. This rate is particularly low (41.3 percent) in 2002, the third 

lowest in the EU and well below the corresponding EU average (46.8 percent). 

Part-time employment in Greece is lower (5.6 percent) than that of the EU average 

(approximately 18 percent). However, it is more than three times higher for women than 

for men (9.9 percent compared to 2.3 percent, respectively in 2008. On the other hand, 

part-time employment offers employees, particularly women, the opportunity to reconcile 

work with attending to the needs of their family, especially when the available child-care 

solutions are insufficient or costly. On the other hand, part-time jobs are typically 

associated with limited opportunities for career advancement and with lower 

remuneration (OECD, 1999). It should be noted that although part-time and other flexible 

working arrangements may reflect personal preferences, in Greece, men and women 

report that they were forced to choose this form of employment because they could not 

find a full-time job. 

                                                 
12 According to the EU-SILC survey for 2008, the proportion of individuals in the total population 
that are in a critical situation (owing an amount larger than the household monthly disposable 
income) was above 5 percent in Greece (as well as in UK, Germany, Cyprus, Austria) as against 
less than 5 percent for the EU average 

 11



 

In addition, Greece has high unemployment rates, affecting especially women and 

young people. The unemployment rate of women (11.4 percent on 2008) is considerably 

higher than that of men (5.1 percent) and also considerably higher than the EU average 

for women (7.5 percent). The gap in unemployment rates between women and men is 

narrowing, and fell form 8.9 percentage points in 2000 to 6.3 points in 2008, but it 

remains the highest in Europe. Also, Greece shows high levels of gender segregation, 

both sectoral and occupational (OECD, 2002). In particular, women have a strong 

presence in 14 occupations (out of a total of 115) that are female dominated. 

Regarding the institutional framework of the labour market, until very recently 

Greece had strict employment protection legislation, such as restrictive lay-off 

procedures, which tend to shift employment into the informal sector and intensify labour 

market segmentation (OECD, 1999). Hours and conditions of employment are subject to 

extensive government legislation. The unemployment compensation system is rather poor 

and assistance to those seeking entrance to the labour market is limited.  

Greece’s labour market institutions have undergone broad changes in recent 

years.13 At the beginning of the 1990s, a new institutional framework for collective 

bargaining was introduced and the collective bargaining system was decentralized and 

broadened and was freed from direct government control by abolishing compulsory 

arbitration. In 2010 there have been further changes in relation to the institutional features 

of collective bargaining and labour costs in Greece with the aim of increasing labour 

market flexibility and productivity. 

3. Review of previous research 
The relationship between the financial and the real sectors of the economy has been 

documented by various theoretical and empirical works (Levine, 1997; Eschenbach, 

2004). An important stream of literature has dealt with the association of credit market 

imperfections with labour market outcomes, such as unemployment (Acemoglu, 2001; 

Wasmer and Weil, 2004) and labour force participation (Fortin, 1995; Del Boca and 

Lusardi, 2003; Belkar et al., 2007). 
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Labour decisions of households are affected by imperfections in the mortgage 

market which is one of the most important markets for household credit. House purchases 

are often restricted by the existence of borrowing constraints in the mortgage market.  

These constraints can be relaxed by intergenerational transfers such as gifts, inheritances 

or parental support (Engelhardt and Mayer, 1998; Guiso and Jappelli, 2002). An 

alternative way to relax borrowing constraints seems to be both male and female 

participation in the labour market (Fortin, 1995; Bottazzi, 2004). 

In certain studies labour market performance is related to the residential status, as 

reviewed by Havet and Penot (2010) and the rate of unemployment in particular is 

associated with homeownership. Joesch (1994) studied the effect of residential status on 

labour supply through the indebtedness constraint for the case of US and found that 

financial constraints associated with ownership play an important role in the decisions of 

women to have a job just after childbirth. Houdré (2008) investigates the case of France 

and finds that a household raises its labour supply when the debt payment exceeds a 

certain proportion of income. As a result, the combination of a weaker labour market and 

credit requirements can inhibit home ownership. 

A number of studies focus on the relationship between housing debt and partnered 

female labour participation. The general framework for the analysis of the association of 

credit markets imperfections with female labour participation is the intertemporal life-

cycle model. The underlying hypothesis is that binding credit constraints, that prevent 

access to borrowing funds from financial institutions or impose an upper bound on the 

amount of credit available, are expected to alter labour supply decisions within the family 

context. Increasing labour supply can be considered as a means of relaxing these credit 

constraints in the majority of empirical studies. 

Fortin (1995) studied the effects of mortgage constraints on labour market decisions 

for the case of Canada. She employed the traditional life-cycle model that incorporated a 

housing assets accumulation constraint into it and found that mortgage commitments 

influence the labour market decisions of married women. Her results show that the 

                                                                                                                                                  
13 For an extensive discussion on various features of the Greek labour market, see inter alia, 
Papapetrou (2006). 
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households’ mortgage decisions depend significantly on the existing levels of the wife’s 

labour earnings. Thus, the existence of mortgage debt and its servicing obligations have a 

positive and significant effect on female labour market decisions. 

Del Boca and Lusardi (2003) study the case of Italy and they model labour force 

and credit decisions simultaneously. They come to the conclusion that there is a 

significant impact of mortgages on women participation in the labour market. Also, 

Belkar et al. (2007) explore the role of household debt in the labour force participation of 

prime-age Australian women and men. They assess the potential endogeneity of debt in 

the labour force participation decisions and they find that indebtedness has a significant 

effect on current labour force participation but not the other way round. In addition, 

Bottazzi (2004) analysed the relationship between female labour force participation and 

mortgage commitments in a life-cycle setting for the case of UK. She finds that mortgage 

commitments have a positive effect on female labour participation. 

Worswick (1999) investigates whether credit constraints on the family's ability to 

borrow act as an obstacle to labour market adjustment of immigrant family members in 

Canada. He finds that that immigrant families are more likely to be credit constrained 

than are non-immigrant families. Aldershof et al. (1997) in their study for Netherlands 

incorporate a quite general borrowing constraint and they find that mortgage 

commitments have a significant positive effect on the labour supply of women. Dau-

Schmidt (1997) investigates the US case and finds a significant effect of debt 

commitments on labour participation. Yoshikawa and Ohtake (1989) estimated saving 

and labour supply functions for Japan and found a significant effect of the price of 

owning a house on female labour supply. Moriizumiy and Naoi (2006) estimated jointly 

female labour force participation with a housing purchase plan equation using micro data 

for Japan and they found that housing purchase plans have a significantly positive effect 

on female labour supply. 

The empirical evidence for Greece is limited. There are three empirical studies 

investigating the socioeconomic determinants of indebtedness and financial stress of 

Greek households (Mitrakos and Simigiannis, 2009; Simigiannis and Tzamourani, 2007; 
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Mitrakos et al., 2005).14 The empirical results show that the probability of household 

indebtedness increases mainly due to factors relating to the level of income and wealth, to 

social and regional characteristics, to the number of working members. However, the 

relationship between housing credit and labour participation has not yet been addressed 

for Greece. The present study bridges this gap. 

4. Methodological issues and model 
The theoretical and empirical evidence presented in the previous section suggests 

that household mortgage decisions and wives’ labour supply decisions are most likely 

interrelated. The endogenous determination of debt might arise as households 

simultaneously choose a future path of work and debt, in relation to plans to acquire a 

mortgage. In the case, the use of logit or probit estimation methods to model a system of 

equations in which there are two or more endogenous variables may yield biased 

estimates of the parameters and make the standard errors unreliable. To address this 

problem we use instrumental variable techniques to control for the endogeneity 

associated with the wives’ labour participation variable in the mortgage equation. 

Similarly, we use instrumental variable methods to control for the endogeneity associated 

with the mortgage debt variable in the wives’ labour force participation equation.  

Thus in the present paper we estimate the wives’ labour force participation and 

mortgage decision using a model with dichotomous dependent variables and endogenous 

regressors to account for the endogeneity between these two variables. Therefore in the 

empirical specification the propensity of the wife of the household to participate in the 

labour market and the propensity in the household to have a mortgage debt are treated as 

latent variables. The implication is that unobservable shocks affecting the wife’s labour 

force participation also affect the household’s decision to acquire mortgage debt; also 

unobservable shocks affecting credit constraints, such as mortgage debt, also affect the 

wife’s labour force participation decision. 

The estimation of limited-dependent variable models with endogenous regressors 

has received considerable attention in the econometrics literature. Based on the seminal 

                                                 
14 These studies are based on three waves of the Bank of Greece commissioned surveys to 
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works of Amemiya (1978, 1979), Newey (1987) developed an efficient estimation 

method that incorporates the simultaneous-equation tobit models of Rivers-Vuong (1988) 

and Smith-Blundell (1986).15

Therefore in the model we control for endogeneity and use an instrumental variable 

regression method based on a recursive bivariate probit model. The estimated model is as 

follows: 

iiii uxyy ++= γβ 12
*
1  

iii xxy υ+Π+Π= 221122  

where  I = 1,…, N, y2i is a 1 x p vector of endogenous variables, x1i  is a 1 x k1  

vector of exogenous variables, x2i is a 1 x k2 vector of additional instruments, and the 

equation of y2i is written in reduced form. In particular y1i takes the value 1 if the wife in 

the household participates in the labour market and 0 otherwise, and y2i takes the value of 

1 if the household i currently has mortgage obligation. The vectors x1i and x21i are 

exogenous variables in the wife’s participation and mortgage equations, respectively. We 

assume that (ui-vi) ~N(0,Σ) where σ11 is normalized to one to identify the model. The 

vectors β  and γ are structural parameters, and Π1 and Π2 are matrices of reduced form 

parameters. This formulation represents a recursive model: y2i is in the equation for , 

but does not appear in the equation for y

*
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The order condition for identification of the structural parameters requires that k2 ≥ 

p. Presumably, Σ is not block diagonal between ui and υi; otherwise, y2i would not be 

endogenous. The model is estimated under the assumption that (ui, vi) is independent and 

identically distributed multivariate normal for all i. The above equation system is also 

described as reversed causality because the dependent variable  has a feedback effect *
1iy

                                                                                                                                                  
investigate the level of household indebtedness for the years 2000, 2005 and 2007. 
15 The estimation procedure is set out by Harkness and Newman (2003). 
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on y2t. The estimation of the model is achieved through maximum likelihood estimation 

techniques. 

As described above, the appropriate method for the estimation of equations in 

which each function contains endogenous binary explanatory variable among the 

dependent variables is a binary dependent variable model with endogenous regressors. 

This model is applicable to both structural equations, i.e. the wife’s labour participation 

decision and the decision to obtain a mortgage. Each dependent variable, in this case 

mortgage debt and the wife’s labour participation rate, is assumed to be endogenous to 

the system, and as a result, treated as correlated with the error terms. Unless otherwise 

specified, all other explanatory variables in the system are considered exogenous and 

uncorrelated with the error terms. 

The specification of our two models follows recent theoretical considerations and 

empirical findings (e.g. Fortin, 1995; Del Boca and Lusardi, 2003). Hence, the 

specification of the mortgage equation (Mortgage)16 includes two categories of 

exogenous variables. The first one is a number of personal, family, income and regional 

characteristics that the credit institutions take into account in the evaluation of the 

provision of loans to their customers. The second includes characteristics referring to the 

relation of the household with the credit system. In addition, the specification of the 

mortgage equation includes the wife’s labour force participation (FemParticip) as an 

endogenous variable. We treated the wife’s decision to enter the labour market as an 

endogenous variable as we expect that unobservable shocks affecting the decision of the 

household to obtain a mortgage also affects the wife’s decision to participate in the labour 

market. In this case the coefficient of the wife’s labour participation should be positive. 

Thus, the following mortgage equation is estimated: 

Mortgage = a0 + a1 FemParticip + a2 WifeAge + a3 WifeAge2 + a4 Child 0-4 

+ a5 HusbSecEdu + a6 HusbTerEdu + a7 HusbIncome + a8 NoBorrow 

+ a9 CreditCard + a10 CheqAcc +a11 Region + ε   (1) 
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where, WifeAge is the wife’s age, WifeAge2 is the wife’s age squared, Child 0-4 is the 

number of children in the family under the age of four, HusbSecEdu is the husband’s 

secondary education, HusbTerEdu is the husband’s tertiary education, HusbIncome is the 

husband’s income, NoBorrow signifies that the household is not in need of borrowing; 

also CreditCard and CheqAcc signify that the household has credit cards and cheque 

accounts respectively and Region determines the region of residence. 

A rationale similar to the determination of the mortgage equation is followed for 

the specification of the wife’s labour force participation equation (FemParticip). As in 

the case of the mortgage equation, the exogenous determinants include variables that 

describe personal, family, educational, economic and regional characteristics of the 

household. Also, in the wife’s labour force participation equation the mortgage debt 

(Mortgage) is included as an endogenous variable in the system since we expect that 

unobservable shocks affecting the decision of the wife to participate in the labour market 

also affect the decision of the household to obtain a mortgage. The coefficient of the 

mortgage variable is expected to be positive in the case that the decision to obtain a 

mortgage induces the wife to work more in order to alleviate the credit constraint. 

Therefore, the following wife’s labour force participation equation is estimated: 

FemParticip = a0 + a1 Mortgage + a2 WifeAge + a3 WifeAge2 + a4 Child 0-4 

+ a5 WifeSecEdu + a6 WifeTerEdu + a7 HusbIncome 

+ a8 NoBorrow + a9 CreditCard + a10 Region + ε   (2) 

where, WifeSecEdu is the wife’s secondary education and WifeTerEdu is the wife’s 

tertiary education; the rest of the variables are explained above. 

For the mortgage equation the instrumented variable is the wife’s labour force 

participation and the subset of instrumental variables consists of the exogenous regressors 

along with variables affecting the female labour force participation decision but not the 

decision to acquire a mortgage. On the grounds of existing evidence we included 

                                                                                                                                                  
16 The mortgage debt variable is specified as a dummy variable (0, 1) indicating whether the 
household has a mortgage debt or not. For a detailed definition of all variables, see Table A in the 
Appendix. 
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variables such as the wife’s level of education as it might affect positively her work 

decision, her health condition as it might complicate her effort to enter the labour market, 

as well as the presence of elderly persons that might influence negatively the female’s 

decision to find a job.  

For the wife’s labour force participation equation, the instrumented variable is the 

mortgage debt and the subset of instruments consists of the exogenous regressors along 

with variables indicating whether the household has transactions with the credit system or 

not. These instruments are expected to affect the banks’ lending decision to grant a 

mortgage or not. 

5. Data and empirical results 

5.1 The data 
The data used for the estimation of the model is drawn from the 2008 EL.STAT 

Survey on Income and Living Conditions (EU-SILC). The EU-SILC database is 

compiled by the Statistical Survey of the EU member states for Eurostat.17 This survey 

provides information both about the household as a whole and about each household 

member separately, regarding demographic characteristics, economic and housing 

conditions etc, such as age, family status, education, income, type of employment, health 

etc. 

The statistical analysis uses data for 2008 (referring to the year 2007). Additional 

data pertaining to the household were extracted from a special module on ‘Over-

indebtedness and financial exclusion’ of the EU-SILC survey which was carried out in 

2008. All variables in the 2008 module were collected at household level. A feature that 

makes our study distinct is the fact that we have used unpublished data on housing credit 

collected by EL.STAT (Hellenic Statistical Authority) and then we combined them with 

those included in the EU-SILC Survey.18

                                                 
17 The EU-SILC survey replaced the European Community Household Panel (ECHP) sampling 
survey that covered all EU countries and was conducted by Eurostat from 1994 to 2001. 
18 The use of longitudinal data would be ideal to empirically investigate the interrelation between 
housing credit and labour market effects. However, as presented, data limitation does not permit 
to perform such an analysis.  
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The sample is restricted to married couples with wives between the age of bracket 

21-60 and husbands aged 21-65. We excluded families with self-employed members and 

only employees were included in the analysis. The sample used in the analysis includes 

families that either rent or own their accommodation. After deleting missing observations 

the sample used in the empirical analysis was restricted to 982 observations. 

Table 1 presents the descriptive statistics of the sample variables used in the 

empirical analysis. It can be seen that the average participation rate of wives is about 62 

percent, which is higher than the country’s female labour force participation. The 

participation rate of husbands is equal to one. 

Table 1: Descriptive statistics of the sample variables 
Variable Household Wife Husband 
  mean st.err. mean st.err. mean st.err.

Labour participation 62% 0,02 1 
Age (years) 42 0,27 46 0,28
Number of children aged 0-4 23% 0,02  
Primary education 17% 0,01 17% 0,01

Secondary education 47% 0,02 48% 0,02
Tertiary education 36% 0,02 34% 0,02

Semi rural residence 54% 0,02  
Urban residence 46% 0,02  
Monthly income (euros) 1264 26,6 1689 28,6

Not in need of borrowing 74% 0,01  
Mortgage 2% 0,00 20% 0,01

Credit card 46% 0,02  
Cheque account 32% 0,01  
Number of observations 982       

Source: EU-SILC 2008       
 

Regarding the demographic and socioeconomic characteristics, it can be seen that, 

on average, the sample consists of relatively young couples in their mid-forties and few 

of them have children under the age of four. Our sample consists of households living in 
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urban areas (46 percent) and the remaining 54 percent are semi rural residents.19 Also, the 

couples in our sample belong to those with relatively high educational attainment since 

about ½ of them have secondary education and another ⅓ have tertiary education. 

The average monthly income of the wives is 1,264 euros while that of their 

husbands is 1,687 euros both being higher than the country’s average. In addition, ¾ of 

the households have declared that they do not need to borrow. As for the variables in the 

sample relating to the credit system, almost half of the households use credit cards and 

about one third keep cheque accounts, while the average proportion of households with 

mortgage is 20-22 percent (20 percent of husbands and 2 percent of wives). 

Thus, on average, our sample consists mainly of couples that are relatively wealthy, 

fairly well-educated and normally not in need of borrowing to make ends meet. Also, 

they are in their mid-forties, few of them have small children and they are on good terms 

with the credit institutions. This profile of the representative household shows that the 

Greek banks have been fairly conservative in their lending policy and quite cautious in 

granting mortgage loans.20 This may explain the fact that at present, the proportion of 

non-performing mortgage loans is relatively low (around than 10 percent) and the 

mortgage indebtedness of Greek households is low compared to other EU countries.  

5.2 Empirical Results 
Our empirical results are presented in Table 2. Columns 1 and 2 of the Table show 

the univariate probit estimates for the mortgage and the wives’ labour force participation 

equations. Both models fit significantly better than an empty model since the likelihood 

ratio tests (91.14 and 180.70 respectively) are statistically significant at the 1 percent 

level. 

The results of the mortgage model show that the wife’s participation in the labour 

force increases the probability of the household acquiring a mortgage, since it helps 

alleviate credit constraints. The wife’s age and the presence of small children increase the 

probability of getting a mortgage. Also, factors such as the husband’s income, his 

                                                 
19 In our sample, the number of households belonging to the rural category was small and was 
added up to the semi rural category.  
20 Similar findings are reported by Mitrakos and Simigiannis (2009). 
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educational level and the fact that the household is familiar with banking transactions 

(e.g. use of credit cards) affect a mortgage decision positively. Similar results are shown 

in the studies of Mitrakos and Simigiannis (2009) and Mitrakos et al. (2005). 

Cheque accounts do not affect significantly the mortgage decision because this 

credit facility is rarely used by the owners.21 The region of residence does not seem to be 

a significant factor for a mortgage decision, contrary to the evidence provided by Del 

Boca and Lusardi (2003).22

The results of the wife’s participation model show that the existence of a mortgage 

increases the probability of a wife entering the labour market, since this will provide her 

with extra income to meet the mortgage burden. The wife’s age and her education level 

together with the good relations of the household with the banking system facilitate her 

entering the labour market. As expected, the income of her husband affects her decision 

to work negatively. 

The probit models with endogenous regressors were estimated by the instrumental 

variables technique and the results are shown in Table 2 (columns 3 and 4). The 

instruments used are discussed in Section 4, above. The estimates are obtained using 

maximum likelihood techniques. 

The results of the mortgage equation show that female labour participation affects 

positively the decision of a household to acquire a mortgage, even after controlling for 

other characteristics that influence this decision. Our results show that households with 

wives participating in the labour market are 90 percent more likely to obtain a mortgage 

compared to those with wives that are not in the labour force. 

 

 

 

                                                 
21 All couples in our sample are wage earners, thus being eligible for a cheque account but they 
rarely use it as means of borrowing. 
22 Alternative variables were used to capture the regional aspect but they did not render 
statistically significant results. 
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Table 2: Empirical results 

 
Univariate 

Probit model 
Instrumental variable 

Probit model 

 
Average  
marginal standard 

Average  
marginal standard 

 probability error probability error 
  (1) (2) (3) (4) 

Mortgage equation        
Wife's labour participation 0.093*** (0.027) 0.914*** (0.325) 
Wife's Age (years) 0.053*** (0.014) 0.163*** (0.066) 
Wife's age-squared -0.0006*** (0.0001) -0.002*** (0.0007) 
Number of children aged 0-4 0.054** (0.026) 0.241** (0.105) 
Husband's secondary education 0.142*** (0.040) 0.499*** (0.167) 
Husband's tertiary education 0.117*** (0.043) 0.326* (0.190) 
Husband's monthly 
income/1000 0.036*** (0.013) 0.177*** (0.055) 
Not in need of borrowing -0.037 (0.029) -0.175 (0.115) 
Credit card 0.095*** (0.024) 0.297*** (0.111) 
Cheque account 0.047* (0.025)      0.147 (0.103) 
Semi rural -0.007 (0.024)      -0.010 (0.096) 
constant   -5.676*** (1.323) 
Instr. variable: wife's particip. no   yes   

Wife's labour participation equation       
Mortgage 0.199*** (0.038) 1.609*** (0.505) 
Wife's age (years) 0.066*** (0.013) 0.117* (0.065) 
Wife's age-squared -0.0008*** (0.0001) -0.001** (0.0007) 
Number of children aged 0-4 -0.069** (0.032)  -0.251*** (0.094) 
Wife's secondary education       0.033 (0.040)        0.009 (0.123) 
Wife's tertiary education 0.327*** (0.041) 0.748*** (0.219) 
Husband's monthly 
income/1000 -0.078*** (0.017) -0.257*** (0.053) 
Not in need of borrowing 0.065** (0.032) 0.209** (0.095) 
Credit card 0.092*** (0.029)        0.123 (0.127) 
Semi rural      -0.033 (0.029)   -0.085 (0.087) 
constant   -2.076* (1.284) 
Instr. variable: mortgage no   yes   
Notes: The values in parenthesis are standard errors.   

The symbols (*), (**) and (***) denote statistical significance at 10, 5 and 1 
percentage level respectively. 

 

 23



 

Also, the predicted probability of acquiring a mortgage increases along with the 

wife’s age, though at a diminishing rate. The average marginal effect of the female’s age 

on the probability of having a mortgage is 8 percent. Similarly, the existence of small 

children increases by 24 percent the probability of the family obtaining a mortgage. The 

educational level of the husband in the household has a positive and significant influence 

on the probability of having a mortgage. Judging from the marginal effects of the 

education dummy variables, families with husbands having secondary and tertiary 

education are more likely by 50 and 33 percent respectively to obtain a mortgage 

compared to husbands with primary education. 

The husband’s income level has an 18 percent probability to affect positively the 

decision for a mortgage. Also, households that are customers of the banking system, as 

reflected in the use of credit cards, are 30 percent more likely to obtain a mortgage than 

those that do not have credit cards. 

The results of the wife’s labour participation equation of the probit model with 

endogenous regressors show that the existence of a mortgage is much more likely to 

affect positively the decision of the wife to participate in the labour market (the average 

marginal probability is 1.61). This applies even after we control for other factors that 

influence this decision. 

The presence of small children in the family makes it 25 percent less likely for a 

mother to seek a job. The same applies to the husband’s income, as a higher level of 

income affects the wife’s labour supply negatively. On the other hand, older and 

especially educated wives with mortgage loans have a higher probability (8 and 75 

percent respectively) of participating in the labour market than those who are younger 

and have lower educational skills. Factors such as the use of credit cards and the location 

of the household do not seem to affect in a statistically significant way the probability 

that a woman participates in the labour market. 

Subsequently we performed a number of tests to evaluate the statistical significance 

of our empirical results in the two models.23

                                                 
23 Detailed test results are not reported here. They are available from the authors upon request. 
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First, we evaluated the robustness of the models’ results with respect to the selected 

endogenous variables. We conducted Wald tests to reject or accept the null hypothesis 

that the coefficients of the endogenous regressors are zero. The tests showed that the 

female labour participation has a significant positive impact on a mortgage decision (chi-

squared value = 7.87), while a decision to obtain a mortgage has a significant positive 

impact on the wife’s decision to enter the labour market (chi-squared value= 10.12). We 

also performed Wald tests on all regressors that confirmed the relevance of the selected 

variables. 

Second, we tested the hypothesis that all slope coefficients are jointly zero. The 

empirical evidence rejected the null hypothesis since the estimated Wald test statistics 

were 87.80 and 244.19 for the mortgage and the female labour participation models 

respectively. 

Third, both instrumental variables models we also performed a Wald test of 

exogeneity. The estimated statistics provide evidence that there is no sufficient 

information to reject the null hypothesis of no endogeneity. Thus, our findings suggest 

the presence of endogeneity in the estimated models at 10% and 5% level of significance 

in the mortgage and the female labour participation models respectively. 

Fourth, we tested for the correlation between the errors in the probit and the 

reduced-form equations for the endogenous regressors in the two models. The significant 

values of the estimated rho statistics (-0.269 and -0.500 for the two models) indicate that 

we can reject the null that there is of no endogeneity of the instrumental variable models. 

Thus, the estimation of the probit model with endogenous regressors is judged as more 

appropriate than the independent univariate probit regressions. 

Fifth, we employed the Newey’s (1987) minimum chi-squared efficient two-step 

technique for the estimation of the two models. The results obtained through this 

estimator are not directly comparable to those obtained through the maximum likelihood 

technique or through probit analysis. However, these findings are used to evaluate the 

validity of our model results. They are qualitatively similar since all estimated 

coefficients have the same sign as those obtained from the maximum likelihood 

 25



 

estimation model. Also, the Wald exogeneity test performed confirms the earlier findings 

of endogeneity of the instrumented variable in both models. 

Finally, we evaluated the robustness of the main findings of the instrumental 

variable method employing a seemingly unrelated bivariate probit model to jointly 

estimate the factors that influence both the mortgage decisions of the household and the 

female labour force participation choice. The Wald test and the likelihood-ratio test 

support the evidence of endogeneity of the two variables. In the first model the effect of 

wife’s labour participation choice on mortgage decision is positive and statistically 

significant, while in the second model the effect of the mortgage decision on the wife’s 

participation choice is also positive and statistically significant. 

Our results are in line with the findings of Del Boca and Lusardi (2003) where 

mortgage decisions and female labour participation decision are taken simultaneously. 

However, our results are contrary to the findings of Fortin (1995) and Bottazzi (2004). 

Fortin (1995) finds evidence that mortgage payments are exogenous to the labour force 

decision using Canadian data. Bottazzi (2004) tests for the endogeneity of the mortgage 

constraint on labour force participation in the UK using house prices as an instrumental 

variable and finds that mortgage payments are exogenous to the labour force decision. 

 

6. Conclusions and policy recommendations    
The present study investigates the possible interrelationship between housing credit 

and female labour supply decisions in the case of Greece. The analysis is based on data 

from the EU Survey on Income and Living Conditions (EU-SILC) that includes 

additional household data from the ‘Over-indebtedness and financial exclusion’ survey of 

2008 that was further enriched with unpublished data on housing credit collected by 

EL.STAT. 

Following recent advances in econometric modelling mortgage debt and female 

labour supply, we estimated probit models to get a better insight into the main 

socioeconomic determinants of the two variables. The empirical results suggested that the 

mortgage debt and the wife’s participation decisions are not statistically independent. 
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Subsequently, to investigate the potential relationship between the two variables we 

estimated probit models with endogenous regressors. In the mortgage loans equation the 

partner’s female labour force participation is an endogenous variable, while in the wife’s 

labour force participation equation, mortgages are endogenous. 

The empirical results showed that mortgage decisions and female labour supply 

decisions are interrelated. In other words, the wife’s decision to enter the labour market 

relaxes the household credit constraints and increases the probability for the household to 

acquire a mortgage. At the same time, if a family has a mortgage debt the wife is 

encouraged to join the labour market. 

Furthermore, as expected, both decisions, for a household to get a mortgage and for 

the wife to seek for a job are affected by financial and socioeconomic factors. Thus, the 

probability of obtaining a mortgage is positively influenced by factors such as the wife’s 

age, the husband’s income and education level, the couple’s familiarity with banking 

transactions and the presence of small children. On the other hand, the probability for a 

wife to participate in the labour market is positively affected by her education level and 

her age and negatively by her husband’s income and the presence of small children in the 

family. 

In the economic literature, the relationship between credit developments and 

economic activity is well founded. The evidence we have provided on the 

interdependence of housing credit and female labour participation has significant 

implications for economic growth. Since borrowing constraints induce women to enter 

the labour market and vice versa, housing credit policies could have a significant positive 

impact on employment and real economic activity. This is particularly important for 

countries sharing similar characteristics to Greece, which has one of the lowest female 

employment and participation rates among the EU countries. Labour and social policies 

aiming at boosting female employment would alleviate the burden on social security and 

the public debt. At the same time, the increase in female labour supply relaxes household 

financial constraints and may make a positive contribution to financial intermediation and 

development. 
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Appendix 

 
Table A: Definition of variables used in the empirical analysis 

Variable Description 
Mortgage  Dummy variable. Takes the value of one when the 

respondent has a mortgage debt and zero otherwise 

Wives’ participation rate Dummy variable. Takes the value of one if the wife 
participates in the labour market and zero otherwise 

Wife's Age (years) Wife’s age 

Wife's age-squared Wife’s age squared 

Number of children aged 0-4 Number of children below the age of four 

Husband's secondary education Dummy variable. Takes the value of one if the husband 
has secondary education and zero otherwise 

Husband's tertiary education Dummy variable. Takes the value of one if the husband 
has high education and zero otherwise 

Wife's secondary education Dummy variable. Takes the value of one if the wife has 
secondary education and zero otherwise 

Wife's tertiary education Dummy variable. Takes the value of one if the wife has 
high education and zero otherwise 

Husband's monthly income Husband’s monthly income from work 

Not in need of borrowing Dummy variable. Takes the value of one if the 
household in not in need of borrowing and zero 
otherwise 

Credit card Dummy variable. Takes the value of one if the 
household has credit cards and zero otherwise 

Cheque account Dummy variable. Takes the value of one if the 
household keeps a cheque account and zero otherwise 

Semi rural Dummy variable. Takes the value of one for semi rural 
regions and zero for urban regions 

Source: EU-SILC 2008 
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