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1.1 Introduction 

Few markets are as complex as the housing market. A combination of multiple market failures 

makes it difficult to reach a satisfactory equilibrium, despite (or because of!) extensive 

government intervention. Moreover, because problems within the market and the reaction of 

the government are often country specific, outcomes of research cannot easily be generalized. 

Therefore, when studying the housing market in a certain country, one has to take into 

account the specific institutional and sociological setting (Gilderbloom and Appelbaum, 

1987). This dissertation focuses on the behaviour of the institutions that are responsible for 

providing social housing services in the Netherlands; housing corporations.
1
 

Before going into the details of this dissertation, we will start with a brief introduction on the 

arguments for government intervention in housing markets, and then turn to the institutional 

design of the Dutch housing market. Next, the structure of this dissertation is presented. 

1.1.1 Failures of the housing market 

There are many reasons why housing markets may fail to reach a satisfactory equilibrium by 

themselves. Several obstacles towards the social optimum are present (see e.g., Gilderbloom 

and Appelbaum, 1987; Ménard, 2009; SER, 2010). The most often mentioned causes of 

market failure are listed below.
2
 

¶ It is likely that there is information asymmetry between suppliers and demanders (for 

example, the supplier of a house knows more about concealed damages).  

¶ Housing involves external effects. For example, if one household incurs costs to im-

prove livability in a neighbourhood, this will have benefits on other households as 

well. These benefits are not incorporated by the household that incurs the costs. This 

leads livability activities to be undersupplied (i.e., free riding). On the other hand, if 

more households move into a neighbourhood, this may lead to congestion and less 

open space, yielding a negative externality. Moreover, dwellings in entirely different 

architectural styles may be built next to each other which may lead to unsightly neigh-

bourhoods. 

                                                           
1
 The terms housing association or housing society are sometimes used as well. In judicial terms, corporations 

are either foundations or associations. Throughout this book, we will use the term (housing) corporation. 
2
 Note that the final three reasons are normative judgments (about fairness) rather than true market failures, often 

used to justify government intervention in the housing market. 
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¶ Often, there is imperfect competition among suppliers, providing possibilities to ex-

ploit market power. This leads to lower supply and higher prices. 

¶ Matching supply and demand of housing involves search costs (Ménard, 2009). This 

leads to the possible existence of multiple equilibria. Moreover, housing is a rigid and 

heterogeneous good so that substitutes are not always available. 

¶ Housing suppliers may pursue cherry-picking which means that the selection of which 

tenants are provided a dwelling is not only based on their bidding, but on the óriski-

nessô of the tenant as well (Priemus, 2003). 

¶ Housing may be qualified as a merit good which is not valued adequately by consum-

ers.  

¶ The equilibrium on the housing market may be unsatisfactorily from a social point of 

view, i.e., the price of housing (of a socially desirable quality) may be so high that 

some people cannot afford it (commodity egalitarianism). 

Because of these reasons, market equilibrium in the housing market is likely to be suboptimal. 

Without intervention, demand and supply of housing may be lower than socially optimal, 

prices too high and neighbourhoods may become unattractive, due to, e.g., congestion. 

1.1.2 Government intervention 

In theory, a combination of market failures may require a combination of interventions by the 

government. The Dutch government intervenes both on the demand and the supply side of the 

market. The most important interventions are: 

¶ Physical planning and environmental policies.  

All areas in the Netherlands have been assigned allocation plans that indicate for what 

purposes the land may be used. In practice, this means that building is only allowed in 

places which have been designated as housing areas. This policy is conducted in order 

to take external effects into account (for example congestion). 

¶ Fiscal regulations.  

Interest paid over mortgages can be deducted from taxable income so as to encourage 

owner-occupied housing. Households in owner-occupied houses are assumed to take 

better care of their neighbourhoods. In this way, this policy deals with externalities. 
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¶ Maximum rents.  

Social dwellings (those with a rent level below a certain threshold) have been assigned 

maximum rents so as to ensure affordability for low income groups. Rent increases 

have been capped as well. 

¶ Demand subsidies.  

Households renting a social dwelling may be provided rent subsidies if their income is 

sufficiently low. This should stimulate demand and increase affordability. 

¶ Housing corporations.  

Nearly all social housing in the Netherlands is provided by non-profit organizations, 

so-called housing corporations. Although these corporations have been established 

voluntarily, they have had strong ties with the government for a long-time, both finan-

cially and operationally. In effect, this means that housing supply is supported with 

public resources (i.e., supply subsidies). In this way, corporations can undertake in-

vestments that would not be financially rewarding for purely private parties. 

The problem with a mix of intervention instruments is that the solution to one problem may 

impose yet another problem. For example, supply of housing is determined to a large extent 

by government policies on physical planning. This may lead to reduced supply and, accord-

ingly, higher prices. This, in turn, calls for (extra) supply subsidies. Therefore, according to 

SER (2010), it is by no means certain that government intervention will succeed in solving all 

problems and providing the most desirable outcome. That is, even if markets fail, who ensures 

that the government will do better? Multiple government interventions have been implement-

ed, making the situation even more complicated (Buiter et al., 2006) and not necessarily 

leading to a reduction in rent levels (Ménard, 2009). To reach a satisfactory equilibrium 

therefore, market failure has to be weighed against government failure. 

As noted, in the Netherlands, social housing is in the hands of housing corporations. This 

means that, besides government and market parties, there is a third type of organization active 

in the playing field: the voluntary (or non-profit) organization. This imposes yet another 

complicating factor. For a long-time, research on the voluntary sector has been neglected 

(Salamon, 1987) but this is steadily changing.  

The government assumes that housing corporations can correct for the shortage of housing 

supply by making investments that are not profitable for private entrepreneurs. They can do so 

because (1) they have received government subsidies, (2) they enjoy favourable borrowing 
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conditions because most of their loans and guaranteed, and (3) they donôt have stakeholders 

that demand financial returns. Also, since corporations originally were founded as voluntarily 

organizations, it may be assumed that they (still) are led by altruistic motives. Finally, since 

supply is concentrated (a corporation often possesses multiple houses in the same neighbour-

hoods), corporations are able to influence livability and keep neighbourhoods attractive. All in 

all, this should lead to extended supply of decent and affordable housing services. 

The Dutch housing market, with such a dominant role for housing corporations is unique from 

an international perspective. In most other countries, social housing is also supplied by 

municipal housing companies, cooperative associations and private parties (De Jong and Van 

der Moolen, 2014). This dissertation will focus on the supply side of the (social) housing 

market, by investigating the behaviour of housing corporations in the Netherlands. The 

following section briefly discusses the role of Dutch housing corporations. 

 

1.2 The role of housing corporations 

Although legally, housing corporations are privately governed organizations, they are rooted 

in a long history of government involvement. They can therefore be classified as semi-public 

(CPB, 2013a) or hybrid (Blessing, 2012) organizations as they operate in the midfield 

between government, society and market.  

Whether or not the Dutch institutional setting with such a dominant role for corporations is a 

panacea for the problems on the social housing market has been subject of debate for a long 

time. Although most authors probably agree that the quality of social dwellings is more than 

satisfactory in the Netherlands, and that corporations are quite effective in fulfilling their task, 

there also appear to be severe problems (Priemus, 2003). The most often mentioned issue is 

that corporations lack an incentive to operate efficiently as they are not allowed to appropriate 

their profits. This concern has become stronger since a few corporations have been involved 

in incidents of mismanagement, integrity violations, and losses on high risk-projects. Accord-

ing to De Jong (2013), three types of incidents can be distinguished. First of all, some 

corporations engaged in investments that were too risky. In a few cases, investments were 

made in non-social housing projects, such as the case of Woonbron (Rotterdam), which 

invested in a former cruise ship with the idea to renovate it and turn it into a centre for 

commercial activities (such as congresses) in combination with a ólearning centreô for 
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students. The costs of renovation proved to be much higher than expected, so that a loss of 

227 million euros resulted. Secondly, there has been financial mismanagement and specula-

tion. The most prominent example is the case of Vestia (Rotterdam), which suffered major 

losses on its derivatives portfolio. This portfolio had become so complicated that nobody was 

able to interpret the risks properly. Because Vestia was the largest Dutch housing corporation 

with nearly 90,000 dwellings, and the losses amounted to about 2 billion euros, it is not 

surprising that this case led to enormous political attention. Thirdly, fraud and self-enrichment 

has occurred in the corporation sector, e.g. at SGBB Hoofddorp, which saw its former director 

imprisoned.
3
 

Apparently, neither the institutional structure, nor the supervisory parties were capable of 

preventing these incidents from happening. This led to a widespread belief that something is 

fundamentally wrong within the sector. Therefore, the Dutch parliament conducted a parlia-

mentary inquiry (Dutch Parliament, 2014) concluding that the current institutional setting 

gives too much scope for inappropriate behaviour. 

Whether the incidents are representative of the sector as a whole is questionable. In recent 

decades, a lot has been written about the behaviour of corporations. Many authors have 

expressed their worries about the Dutch situation. The main concern is that corporations are 

relatively insensitive to both the market and the government, creating possibilities of moral 

hazard. However, for a long time, empirical research on housing corporations was almost 

non-existent so that opinions were often based on anecdotal evidence. In the most recent 

years, however, the pile of empirical work is growing steadily. This dissertation aims to give 

an empirical foundation to several important issues that corporations have to deal with.  

The dissertation focuses on three main subjects that are deemed relevant in the corporation 

sector:  

1. The first part of the dissertation attempts to measure operational efficiency of housing 

corporations. It is often noted that corporations should be able to reduce costs signifi-

cantly. Figures of thirty percent potential cost reduction are commonly mentioned, but 

lack an empirical foundation. Although it will take up more time and combined efforts 

to come to a óperfectô measure of efficiency, this dissertation provides a thorough em-

pirical approach to approximate efficiency as closely as possible (chaper 2). Accord-

                                                           
3
 For an overview of the most important incidents, see De Jong (2013) and Dutch Parliament (2014). 
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ingly, we use the results of this exercise to study the relationship between scale, mer-

gers and efficiency (chapter 3).  

2. Secondly, we investigate the financing costs of corporations focusing on the bailout 

clause that guarantees the bulk of corporation loans (chapter 4). 

3. Thirdly, the rent setting behaviour of corporations is discussed answering the question 

what determines changes in rents (chapter 5).  

Figure 1.1 shows the production and decision making process of a housing corporation in a 

simplified way. The heart of this process consists of two stages. First, corporations manage 

and improve their housing stock by buying, selling, building, demolishing or improving 

houses. Next, this stock is used to house tenants. On the financial side, corporations can use 

either internal or external funding. That is, they have to decide how much to borrow in order 

to make investments. Borrowing money is relatively cheap for corporations because most of 

their debt is guaranteed. Finally, corporations will have to decide on the rent levels they 

demand from their tenants. Hereby, they will have to take into account legislation concerning 

maximum rent levels and increases, as well as market circumstances and, probably, the 

behaviour of other corporations. The blue rectangles denote the four stages at which corpora-

tions have to make decisions. These are the subjects of our research. The following section 

will briefly summarize these parts. 

1.2.1 Operational efficiency (stage 1 and 2) 

Efficiency measurement within the (semi-)public sector faces several pitfalls and obstacles. 

At the heart of the empirical problem lies the question of what the organizations under 

consideration actually produce (i.e., to what purposes do they devote their time and energy?). 

Because corporations have considerable autonomy in choosing their operations, it is not 

straightforward to determine what their inputs and ï especially ï their outputs are. Even if we 

would reach consensus about this issue, the question is how to give weights to them. This is 

not straightforward since market prices are absent. Finally, the question is whether appropri-

ate measures of our preferred inputs and outputs are available. Chapter 2 presents a frame-

work of how to deal with these issues and actually implements several models of efficiency 

measurement.  

Chapter 3 investigates the effect of scale increases, and especially mergers, on efficiency. 

Since the ties between government and corporations were loosened in the mid-nineties of the 

previous century, a merger boom has ensued in the corporation sector (Crooijmans, 2015). 
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First of all, we investigate which corporations operate under economies or diseconomies of 

scale, thereby answering the question what scale level is optimal within the social housing 

sector. Secondly, a scale increase, and especially a merger, may reduce organizational slack if 

it leads to the reconsideration of existing practices after the merger. Chapter 3 presents a 

framework to disentangle these two effects.  

Figure 1.1. Production and decision making process of a housing corporation.  
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1.2.2 The bailout clause (stage 3) 

One of the main advantages of corporations over purely private parties is that the bulk of 

corporation loans is guaranteed by means of an explicit guarantee scheme. This bailout clause 

is implemented in order to communicate to banks that lending to corporations can be consid-

ered to be a risk-free affair. This should minimize interest costs to corporations, leaving more 

resources available for investment in social housing projects. Chapter 4 empirically investi-

gates the effects of the bailout clause, making use of a unique micro dataset of corporation 

loans provided by BNG Bank, the largest public sector bank in the Netherlands. 

As this dataset comprises both guaranteed and unguaranteed loans, we are able to investigate 

whether the interest rate between these two groups of loans differs. In this way, we test the 

credibility of the bailout clause. We also investigate whether corporations succeed in paying 

the risk-free interest rate on their guaranteed loans, or still pay a premium despite the bailout 

clause.  

1.2.3 Rent setting behaviour (stage 4) 

Although corporations have a high degree of autonomy, they do have to take into account the 

legislation concerning social rents. Rent levels, as well as rent increases, on social dwellings 

are capped. Only if the quality of a dwelling improves, or if a household leaves a dwelling, an 

extra rent increase is allowed. Chapter 5 deals with the question to what extent rent levels 

differ between corporations and whether we can explain differences in rent setting behaviour, 

by focusing on two main issues. First of all, we study whether quality improvements lead to 

an equivalent increase in rents. Secondly, we investigate whether corporations mimic the rent 

increases of neighbouring corporations.  

 



 

 

 

 

 

 

 

Chapter 2 

On the Efficiency of Dutch Housing Corporations
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1
 This chapter is based on Veenstra et al. (2013). 
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2.1 Introduction 

The Dutch social housing market is dominated by housing corporations; privately governed 

organizations executing a set of public tasks. In 2012, 2.2 million dwellings were in the hands 

of corporations. This boils down to nearly 71 percent of the rental housing stock or one third 

of the total housing stock in the Netherlands.
2
 From an international viewpoint, these figures 

are remarkably large. According to Priemus (2002), no country in the European Union even 

comes close to this.  

Whitehead and Scanlon (2007) and De Jong and Van der Moolen (2014) show that among a 

subset of European countries, the Netherlands has the highest percentage of social housing. 

Social (or public) housing is important in other countries too: it dominates the rental housing 

markets of England, Austria and Denmark. For other countries, such as Ireland, Germany and 

Hungary, the social housing market plays only a modest role (Whitehead and Scanlon, 2007). 

These figures demonstrate that the performance of Dutch housing corporations is of vital 

importance to the Dutch housing market and, therefore, society.  

The Dutch social housing sector currently finds itself in dire circumstances, however. On the 

one hand, the sector has acquired a bad reputation, because of a few pronounced incidents 

throughout the last years. There has been a sequence of reports of integrity violations. 

Furthermore, decision failures have caused losses of billions of euros on high-risk projects 

and financial derivatives. This led the Dutch Parliament to start a parliamentary inquiry in 

2013. Recently, the parliamentary committee concluded that the Dutch government has failed 

to establish public control of the efficiency of the housing corporations (Dutch Parliament, 

2014).  

Dutch Parliament (2014) also concluded that although many corporations work hard and act 

responsibly, the fact that so many incidents took place means that something is fundamentally 

wrong with the current institutional design. In the long run, the inquiry commission argues, 

when thinking about how to change the (social) housing market, all options should be 

considered, including organizing the market via purely private parties, via direct government 

involvement or via tenants themselves. In the short run, given the current situation, it is 

necessary to reshape supervision and to establish a change in cultures, according to the 

commission. 

                                                           
2
 Sources: CorpoData and Statistics Netherlands (CBS). 



12  Chapter 2 

 

To increase efficiency, the Dutch central government has formulated the explicit goal that 

operational expenditures should remain constant for at least four years (Ministry of National 

and Kingdom Affairs, 2013a). Also, the call for a reform in supervision of the corporations 

finds increasing response (Hoekstra et al., 2012). Indeed, it appears that supervision was 

insufficient as it could not prevent the aforementioned incidents (Koolma, 2012; Hoekstra et 

al., 2012; De Jong, 2013). Schilder et al. (2006) note that, despite the fact that internal and 

external supervision consists of multiple layers, supervision on the internal efficiency of 

corporations is lacking. 

There are many reasons to suspect that housing corporation efficiency is not optimal. The 

Dutch government withdrew from active involvement with the sector in the 1990s, which 

greatly enhanced the autonomy of corporations. The resulting lack of governmental oversight, 

combined with weak competition and loose corporate governance, allowed housing corpora-

tions considerable operational leeway (Dutch Parliament, 2014). Moreover, housing corpora-

tions are not allowed to appropriate profits, which further weakens the incentive to operate 

efficiently (Walker and Murie, 2007). 

Priemus (2003), commenting on a first attempt of efficiency inquiry in the Netherlands, 

pointed out that one cannot justify any kind of reform in the social housing sector because in 

the current situation ñwe are under-informed about the efficiency of housing corporationsò (p. 

269). In a report commissioned by the Dutch Parliament, Conijn (2005) paraphrased this 

observation. Clearly, there is a need for a coherent measurement of the efficiency of corpora-

tions. This chapter attempts to fill this hiatus by delving into the question of how efficiency 

can be measured. Afterwards, the actual measurement of efficiency is conducted. 

Knowledge about the efficiency of corporations is important because of several reasons. In 

the first place it gives information about which corporations can improve on their efficiency 

most. That is, it increases the necessity to legitimate itself to the public (De Jong, 2013). This 

may provide a trigger to increase efficiency, because nobody wants to be at the lower end of 

the rankings. In a similar way, municipalities are often ranked on the basis of their tax rates 

(see for example COELO, 2015). Secondly, and more drastic, central government may 

provide (financial) rewards to efficient organizations (or punish inefficient ones). Thirdly, 

knowledge about efficiency scores may also serve as input for subsequent research in order to 

answer the question what the main determinants of efficiency are (see chapter 3). This can 

inform us about which policy instruments can make the sector more efficient.  
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This chapter is built up as follows. Section 2.2 gives a description of the institutional frame-

work in which corporations operate. In section 2.3, the main issues concerning the measure-

ment of efficiency for non-private institutions are discussed. An overview of the literature is 

given in section 2.4. Section 2.5 presents the method of Data Envelopment Analysis, used to 

conduct efficiency measurements. The data and model specifications are given in section 2.6. 

Empirical results will be presented in section 2.7. Section 2.8 concludes. 

 

2.2 Institutional context and recent developments 

2.2.1 Theoretical framework 

Housing corporations may be viewed as public entities, subordinated to a political sponsor 

(Niskanen, 1994). By grace of a budgetary surplus, they are able to deliver more services than 

firms in a competitive market or in a monopolistic situation. That is, corporations can 

undertake unprofitable but socially desirable investments. Niskanen (1994) presumes that by 

structurally investing the surplus into an extension of its output, public entities can meet the 

efficiency of firms in a competitive market. However, due to weak competition, efficiency has 

to be an explicit objective. Operating efficiently enables improving social services by 

investing the surplus in, e.g., projects to improve livability. This may in turn increase the 

corporationôs prestige and improve the stature of their managers among, e.g., their counter-

parts at other corporations.  

Whether these incentives are sufficiently strong to ensure a satisfactory level of efficiency 

remains to be seen. The weak influence of ownership in the principal-agency relationship 

creates occasions for managerial moral hazard. Hirschman (1970) has queried the correlation 

between the occurrence of surplus and the deterioration of production and service. The 

budgetary surplus might get lost into organizational slack (Cyert and March, 1963), country 

club management (Blake et al., 1962), management specific investments (Shleifer and 

Vishny, 1989), and forms of empire building (Rhoades, 1983; Haid, 1997). Loss of organiza-

tional purpose impairs not only efficiency, but jeopardizes effectiveness and legitimacy too. 

This chapter focuses on efficiency. 

2.2.2 The Dutch setting 

Many countries provide subsidized housing to low-income households. In the Netherlands, 

the social housing sector is especially large (Smith and Oxley, 2007; Whitehead and Scanlon, 



14  Chapter 2 

 

2007). In 2012, there were 381 housing corporations, owning 2.2 million dwellings. As noted 

in section 2.1, this boils down to 71 percent of the rental housing stock, or nearly one third of 

the total housing stock.
3
 

Dutch housing corporations are private institutions in legal terms, but face the statutory 

obligation to execute public tasks. They are therefore often denoted as semi-public (CPB, 

2013a) or hybrid (Blessing, 2012) organizations. The most salient consequence of their legal 

structure is the absence of owners, shareholders or influential stakeholders. The corporate 

governance structure resembles the principal-agency model (Jensen and Meckling, 1976), 

although the absence of owners allows wealth sharing by managers and members of the 

organization (Jensen, 2000). Ruled by public law, housing corporations are prohibited to 

distribute profit (ónon-distribution constraintô) (James and Rose-Ackerman, 2013). Unlike 

charitable non-profits, Dutch housing corporations are neither donor-financed nor driven by 

volunteers. They may be characterized most appropriately as non-profit enterprises (Anheier 

and Ben-Ner, 2003): professionalized private corporations with a public purpose, and without 

residual claimants.  

Since the government withdrew from active involvement in the sector in the 1990ôs (see 

below), corporations have obtained a high degree of autonomy. As a consequence, corpora-

tions may lack an incentive to operate efficiently. Apart from the lack of oversight by the 

government, there are several other important factors that limit housing corporationsô 

incentives to maximize efficiency. The first is the absence of a profit-maximizing objective 

(Walker and Murie, 2007). Because corporations are not allowed to appropriate their profits, 

the incentives to control costs are weak. Corporations do of course have to fulfil a óbreak-even 

constraintô. That is, in the long run, benefits will have to equal costs in order to continue 

operations. This only provides efficiency incentives up and until the break-even point 

however; reducing costs any further does not yield extra benefits for the corporation. Another 

is lack of competition. In the Netherlands, social housing is exclusively assigned to housing 

corporations. There is no market sharing with commercial or cooperative organizations. 

Because of exploitation schemes where cash flows are negative for the first ten years after 

construction, entry of new housing corporations is almost impossible. In effect, then, there is a 

considerable extent of path dependency in the sector. Market forces letting efficient organiza-

tions enter the market and inefficient ones exit are non-existent (CFV, 2013a). Competition is 

                                                           
3
 Sources: Statistics Netherlands (CBS). 
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further weakened by the regional concentration of the housing stock of the different corpora-

tions. 

The first housing corporations in the Netherlands were founded by volunteers in the middle of 

the nineteenth century, and operated without government support. The number of housing 

corporations rose rapidly after the founding of the Housing act (Woningwet) in 1901, which 

enabled corporations to receive financial support from the government under the condition 

that the organization would act in the public interest only. 

State support was gradually reduced throughout the years, however, and the ties between 

government and corporations have been loosened ever since. The so-called balancing and 

grossing Act (Bruteringsoperatie,
4
 Ouwehand and Van Daalen, 2002) in 1995, which 

converted state loans and future subsidy obligations to lump sums, was the most fundamental 

reform in forcing the corporations to stand on their own feet. With this operation, state 

support in the form of subsidies ceased to exist. The lump sum conversion has been very 

profitable for the housing corporations (Van der Schaar, 2003), and so induced cash windfalls 

in the sector (Koolma, 2008). 

State aid is currently limited to a few areas where corporations can get a special treatment 

over private parties so that the advantage of the corporation sector is less prominent than 

before (European Commission, 2009).
5
 The most important advantage that corporations still 

have compared to private parties, is the existence of a bailout clause on loans. Many loans to 

corporations are guaranteed by the Guarantee Fund Social Housing (Waarborgfonds Sociale 

Woningbouw, WSW). Moreover, óreorganization subsidiesô may be provided to corporations 

in case of financial distress. If necessary, the government will act as a lender of last resort. 

These guarantees ensure that loans can be undertaken at favourable interest rates (see for an 

elaborate discussion chapter 4). The bailout scheme may further relax the need to operate 

efficiently, as corporations expect to be rescued in case financial problems arise. A final form 

of government support is that in some occasions local governments sell land at a discount to 

corporations as part of social policy (De Kam, 2012).  

                                                           
4
 Officiall y, this Act is entitled as óWet balansverkorting geldelijke steun volkshuisvestingô, but óBruteringsoper-

atieô is the most often used term. 
5
 Note however that the positive effect of the balancing and grossing Act on the corporationôs financial position 

still implies a clear advantage, but the magnitude is of course fixed. That is, the lump-sum conversion of the 

balancing and grossing Act led to a substantial improvement in the financial position of the corporations. It is up 

to the corporations themselves to manage these extra resources in a responsible way.  
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Operationally, the ties between government and corporations are loose as well. The only 

binding condition that has to be fulfilled is that housing corporations must use all of their 

resources for (activities strongly related to) public housing. The government has formulated a 

set of public tasks or óperformance fieldsô by means of the Social Housing Management 

Decree (Besluit Beheer Sociale Huursector, BBSH). The most recent version of the BBSH 

encompasses seven performance fields (see box 2.1). Corporations can freely determine 

which tasks to give priority. They do not have to account for having reached any of these 

goals.
6
 

Note that since July 1, 2015, the housing Act and the BBSH have been replaced by the new 

housing Act 2015 (Woningwet 2015) and the Decree Accepted Institutions Public Housing 

(Besluit Toegelaten Instellingen Volkshuisvesting, BTIV). These regulations present the 

changes in legislation that have come into force after the parliamentary inquiry in 2014. Most 

importantly, the new regulations prescribe that corporations are obliged to separate their entire 

administration into (1) activities in the service of general economic interest (Diensten van 

Algemeen Economisch Belang, DAEB) and (2) all other activities. Also, supervision is 

intensified under the new legislation, corporations are now obliged to use market value of 

property in their balance sheets and the possibilities to conduct livability activities are 

limited.
7
 However, since this dissertation focuses on the years before 2015, we use the BBSH 

as the basis for our research. 

Box 2.1. BBSH performance fields. 

1. Adequate housing of the target group, that is, households with relatively low income. 

2. Preserving the quality of the housing stock. 

3. Improving livability of neighbourhoods. 

4. Providing housing and fostering services to the elderly, the disabled or other persons 

that are in need of care or guidance. 

5. Preserving financial continuity. 

6. Enabling renters to get involved with corporation policy and administration. 

7. Operating efficiently. 

 

                                                           
6
 The only exception to this is that since 2011, 90 percent of the new allotments in social dwellings has to be 

offered to low-income households. 
7
 For more information, see for example Woonbond (2015). 
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Internal supervision of a corporation is in hands of the board of directors. Until July 1, 2015, 

external financial supervision was a task of the Central Public Housing Fund (Centraal Fonds 

Volkshuisvesting, CFV), an independent public organization. The rest of the external supervi-

sion tasks (legality, governance and integrity) were in hands of the central government. Since 

July 1, 2015 (with the introduction of the new housing Act), all external supervision tasks 

have been assigned to the newly developed Authority housing corporations (Autoriteit 

woningcorporaties, Aw). Finally, the accountant has a role in checking the balance sheets of 

the corporation. Supervision of housing corporations has proven to be inadequate (Hoekstra et 

al., 2012), or at least insufficient to prevent serious incidents that have put a number of 

corporations in the spotlights in recent years. 

2.2.3 The efficiency of non-profit organizations 

It is tempting to limit the scope of this chapter to the special position of housing corporations 

without considering the broader picture. One should note however that corporations are 

examples of organizational forms of which the lack of efficiency has been seen as one of the 

crucial issues. Jensen (2000) points out that the existence of ópure rental firmsô gives incen-

tives leading to uneconomical behaviour. In addition, this effect gains strength in the case 

where entry of new firms is limited. Managers have the dispositional power over housing 

corporations. Although managers are supervised by a board of directors, there is no real 

separation of management and ownership. Indeed, the board of directors faces no obligation 

to justify and explain their findings to stock owners (Van Dijk et al., 2002) or to stakeholders.  

Jensen (2000) and Galaskiewisz and Bielefeld (2003) point out that organizations in the non-

profit sector cannot pay out any profits.
8
 That is, they face a so-called nondistribution 

constraint (NDC). The NDC ï which is also relevant for housing corporations ï has both 

advantages and disadvantages. The main advantage is that there is no pressure to let financial 

motives get priority over social motives. That is, the clients of such organizations will not be 

exploited to maximize profits. Rather, as long as the organization is profitable enough to 

survive, all remaining efforts can be put into their social goals. The other side of the medal is 

however, that the óban on profitsô also erodes the incentive to work efficiently as the extra 

gains of hard work cannot be appropriated by the managers (Hakfoort et al., 2002). 

Galaskiewisz and Bielefeld (2003) conduct a meta-analysis on the effect of a profit ban on 

risk-taking, opportunism and waste. According to the authors, evidence is inconclusive. The 

                                                           
8
 Note that housing corporations do not face an explicit ban on profits but an explicit prescription that all of their 

capital should be put into use in social housing. 
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current dominant notion is that in Dutch social housing, the institutional framework has 

provided too much autonomy letting moral hazard unpunished (Hoekstra et al., 2012; De 

Jong, 2013; CFV, 2013a). Conijn (1999) also noted that the boundary between efficient 

expenditures (in the public interest) on the one hand and waste on the other hand is hard to 

draw. In terms of efficiency measurement we would paraphrase this by stating that it is hard 

to point out what should be counted as (social) output of a corporation. Because the govern-

ment gives no strict guidelines on this issue, it is up to the researcher to test several possibili-

ties (see also section 2.6). The next section addresses the problems that arise with measuring 

the efficiency of organizations active in the public sector. 

 

2.3 Measuring efficiency in the public sector 

Recently, estimating the performance of (organizations within) the public sector has received 

increasing attention. In general, performance is evaluated along two dimensions; effectiveness 

and efficiency (see Priemus, 2003). Effectiveness is defined as the extent to which certain 

goals are achieved, whereas efficiency questions whether the production process of the 

organization doesnôt spoil resources (inputs). An organization running optimally should 

perform well along both lines.  

This chapter focuses on efficiency, in short: the ratio between output and input. Measuring the 

efficiency of organizations in the public sphere faces several obstacles (Stevens, 2005). The 

main question that arises is: what does a public sector organization actually produce: what are 

the inputs and outputs of the production process? It is especially hard to distinguish between 

óoutputô and óoutcomeô. Outputs are the direct result of the production process, that is; they 

can be influenced directly by the organization. Outcome is the benefit to society as a result of 

the outputs. De Witte and Geys (2011) note that outcome is to some extent beyond the control 

of the organization itself. For example, the number of hours of education is the output of 

schools. The resulting scores on exams is the outcome which is partly the result of the 

motivation of students. In short, exogenous characteristics may influence outcome and thus 

efficiency scores (Muñiz et al., 2006; Ruggiero, 1998). As a second obstacle, once one has 

identified inputs and outputs, it is hard to give them weights as market prices are absent. 

Indeed, outputs in the public sector often cannot be expressed in monetary terms. Finally, the 

question is whether appropriate measures of our inputs and outputs are actually available. 
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Despite these problems, empirical studies on public sector efficiency are proliferating (e.g., 

Borge and Haraldsvik, 2009 (care of the elderly); Kalb, 2010 (road maintenance); Adam et 

al., 2011 (countries); Sørensen, 2014 (local governments)). 

Their high degree of autonomy leads Conijn (2005) to conclude that proper measurement of 

efficiency of housing corporations is impossible. First of all, he states, the BBSH gives so 

much scope for interpretation that a measuring rod with which to compare the corporationsô 

output is not available. This critique is actually the core problem of all efficiency measure-

ment exertions in the public sector. All autonomously operating bodies lack a clear objective, 

so that it is up to the researcher to choose proper measures of input and output. Indeed, 

municipalities, for example, face an even higher degree of autonomy compared to corpora-

tions but still, many authors argue that it is possible to conduct empirical research on the 

efficiency of municipal tasks (see for example Felsö et al., 2012; Van Hulst and De Groot, 

2013). This problem does indeed complicate measurements of effectiveness, but not the 

measurement of efficiency.  

Secondly, Conijn argues, efficiency cannot be measured properly because costs cannot be 

ascribed to separate activities. This argument is also postulated by Sprenger et al. (2008), 

Hoekstra et al. (2012), and Dorr and Wittenberg (2013). Sprenger et al. (2008) note that in 

order to assess efficiency of corporations, the method of cost imputation should be altered. 

That is, currently, corporations record costs on the basis of categories (e.g., wages, mainte-

nance), whereas the authors argue that costs should be linked to activities (e.g., letting 

dwellings, implementing livability activities).  

This problem can be solved or at least alleviated by using methods of frontier estimation 

where total inputs are linked to total outputs and the model determines the relative weights of 

them (see section 2.5). Under a few relatively weak assumptions it is possible to determine 

efficiency this way. The organization under study is thereby treated as a óblack boxô: inputs 

go in and outputs come out, but potential sub-processes are not studied explicitly. The main 

advantage of this method is its simplicity and uniformity. A minimum set of data is required, 

the way of cost imputation is not important and organizations can be compared easily.  

The problem of the method of cost imputation gets more severe in case one wants to measure 

efficiency of a sub-process, for example, the efficiency in the management of the housing 

stock. Because we lack precise information on which parts of the (operational) expenditures 

should be allocated to this sub-process, such a measurement exercise is surrounded by 
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uncertainty (see also section 2.6.3). Therefore, it could be unwise to split up costs on the basis 

of the production process as long as more detailed information is unavailable. 

A further problem is that the categorical classification of costs is not uniform (CFV, 2005) so 

that in the current situation the actual allocation of costs is surrounded with uncertainty as 

well. To deal with this, we adjust operational expenditures to improve comparability (see also 

section 2.6.3). 

Wolters and Verhage (2001) note furthermore that the estimation of efficiency of housing 

corporations is being hindered by heterogeneity, for example because of differences in their 

working area or the composition of the housing stock. Frontier estimation can take such 

exogenous circumstances into account so that this is also no major objection to the feasibility 

of empirical research on this issue. 

As noted, it is hard to map the óproductionô process of organizations in the public sphere. 

Corporations are not different in that respect. As for most public institutions, the production 

process could be classified as a two-stage process (see De Witte and Geys, 2011) where in the 

first stage the corporation creates the facilities that can serve the public, such as building and 

maintaining a suitable housing stock. In the second stage, actual supply and demand are being 

brought together so that (hopefully) the social goals that corporations ought to pursue are 

attained. Steps one and two together, then, lead to the outcome (satisfaction of inhabitants). 

Figure 2.1 presents this process in simplified form (based on Figure 1.1).  

Figure 2.1 shows that inside the black box, two main stages can be distinguished: managing 

the housing stock and providing services to tenants. This chapter gives a hint at how to take 

these into account explicitly. Therefore, beside the black box models, this chapter also gives a 

model where the structure of the production process is taken into account. As noted, for such 

models, one needs information about cost allocation. These models should therefore be 

considered with caution as this information is not perfect. These models are mainly of 

theoretical importance; they indicate how the black box model could be refined if better data 

were available. 
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Figure 2.1 (based on Figure 1.1). Production process of a housing corporation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4 Literature review of empirical studies 

Research attempting to measure the effectiveness and efficiency of Dutch housing corpora-

tions is scarce. De Graaf et al. (2001) conduct a Data Envelopment Analysis (see section 2.5) 

on a subset of housing corporations in 1998 in order to measure the ópolicy efficiencyô of 

corporations. The authors conclude that a large part of the corporations they studied per-

formed optimally and that the gains that could be achieved by improvement of the perfor-

mance of other corporations were limited. However, the researchers acknowledge that these 

results should be interpreted with caution. They argue that data availability should be 

improved in order to refine measures of inputs and outputs. De Graaf et al. (2001) also note 

Costs of managing 

and developing the 

housing stock (input) 

Building, demolishing, 

buying, selling, 

maintaining, 

improving (stage 1) 

Quality of 

dwellings at the 

end of the year 

(output) 

Number of dwellings at 

the end of the year 

(throughput) 

Costs of allotting, 

contacting tenants, 

etc. (input) 

 

Allotting, maintaining relations with tenants, 

implementing livability activities etc. (stage 2) 

Number of new allotments, adequacy of 

the allotments (matching income with 

rent), number of continued contracts, 

livability activities etc.  

(output) 

Number of 

dwellings at the 

start of the year  

(fixed input) 

 

Quality of 

dwellings at the 

start of the year  

(fixed input) 



22  Chapter 2 

 

that, because corporations are not given explicit goals to accomplish, it is hard to quantify 

their performance. Finally, their method of data revision and processing reduces the dataset to 

a small sample, containing only ten percent of the population. This raises the question 

whether the conclusions would still stand when using a more extended dataset and a slightly 

different specification. 

Our method differs in five ways from the research of De Graaf et al. (2001). First of all, this 

chapter uses a broad panel data set covering twelve years of data instead of one cross-section, 

so that the change in productivity can be assessed. Secondly, our method of combining other 

data sources with the dataset of corporations is different, leaving the entire population of 

corporations intact. Thirdly, in addition to the black box model we estimate a network model 

as well. Fourth, we propose a different specification of certain output parameters. That is, 

whereas De Graaf et al. (2001) include relative output measures, we opt for absolute 

measures. Finally, we impose several robustness checks (using different subsets of inputs and 

outputs, checking for data outliers and accounting for exogenous variables). 

Hakfoort et al. (2002) incorporate the research of De Graaf et al. (2001) in a broader project 

attempting to give an overview of the social housing sector and the role of corporations. They 

conclude that the current environment will not automatically give the right incentives to 

perform efficiently. This statement is thus somewhat conflicting with the results of the actual 

efficiency scores found by De Graaf et al. (2001), which were relatively high.
9
  

Dreimüller et al. (2013) calculate potential efficiency gains via a completely different 

approach. The authors indicate that substantial savings should be attainable in the social 

housing sector if corporations would conform themselves to the model of the óManagement 

corporationô (Regie-corporatie). Such a corporation would focus primarily on efficiency and 

would outsource for example maintenance and building activities. The authors do not mention 

potential objections against outsourcing such as imperfect contracts, irrationality, opportunism 

of market players and the specificity of the tasks that will be outsourced (see among others 

Wolters and Verhage, 2001). 

                                                           
9
 In principle the two findings can be reconciled. As a Data Envelopment Analysis measures relative efficiency, 

it could be the case that differences in efficiency are small, whereas the sector as a whole is operating inefficient-

ly. Intuitively however, one would expect that if efficiency is low in absolute terms, relative efficiency scores 

should reveal a substantial spread. 
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Dorr and Wittenburg (2013) conclude on the basis of a case study of a single corporation that 

cost savings of about 30 percent should be attainable if purchasing practices are managed 

adequately and overhead is reduced. The authors implicitly suggest that such savings should 

be attainable for other corporations as well. Although large differences between corporations 

exist, they expect that all corporations could move towards a common best practice with these 

proposed reforms.  

Koolma (2008, 2010) presents a set of general findings that support the notion that efficiency 

in the social housing sector could be enhanced. Koolma indicates that large differences in 

both cost levels and goal accomplishment exist. He adds that investments of corporations do 

not track forecasts in housing market conditions, that is, local shortages or surpluses of 

dwellings are not always taken into account adequately. Thus indeed, corporations do not 

seem to feel the direct pressure of market forces. Finally, CFV (2005) notes that operational 

expenditures show an increasing trend since 2002.  

In short therefore, there seems to be reason to believe that ósubstantialô efficiency gains 

should be attainable in the sector. At the same time, we note that since the subject of efficien-

cy receives more and more attention throughout the last years, triggered by the public 

indignation about the aforementioned incidents, efficiency may have become a more im-

portant issue for corporations. Indeed, an inquiry by Nieboer and Gruis (2016) reveals that 

cost savings and efficiency were more important issues in 2013/2014 than in 2010. The appeal 

by Dutch Parliament (2014) to behave responsibly and efficiently may also have had a 

positive effect. Further, the economic crisis has increased the pressure to keep social housing 

affordable. Finally, since 2013, corporations have been confronted with the introduction of a 

ólandlord-taxô (Verhuurderheffing)
10

 which is implemented in order to improve the budget 

balance of the Dutch central government. This puts extra pressure on the costs of corpora-

tions. These matters may have improved efficiency throughout the most recent years.
11

  

  

                                                           
10

 For more information, see: http://www.rijksoverheid.nl/onderwerpen/huurwoning/verhuurderheffing. 
11

 Note that our research period runs from 2001 to 2012, and the landlord-tax and the parliamentary inquiry were 

implemented in 2013 and 2014 respectively. Therefore, we are not yet able to measure the effects of these 

aspects on efficiency. 

http://www.rijksoverheid.nl/onderwerpen/huurwoning/verhuurderheffing
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2.5 Methodology 

In the literature on efficiency measurement, the method of frontier analysis is the most 

common. Frontier analysis can be both parametric (for example Stochastic Frontier Analysis, 

SFA) or non-parametric (for example Data Envelopment Analysis, DEA). Both methods share 

the feature that they construct a best practice frontier on the basis of the data used by the 

researcher.
12

 SFA (Aigner et al., 1977; Meeusen and Van den Broeck, 1977) constructs this 

frontier by means of econometric estimation of a production (or cost) function. One needs 

input price data to this end, and assumptions about the functional form. DEA solves a set of 

linear programming problems to obtain the frontier. Both methods have their advantages and 

disadvantages. Which of the two methods is most appropriate depends on the setting.  

The main advantage of DEA is that one does not need to specify a functional form of a 

production (or cost) function. Especially in the public sector, it is often problematic to find out 

how the relation between input and output should be modelled. Pestieau (2009) notes that 

DEA needs only a few weak assumptions (free disposability and the choice between convexi-

ty or proportionality in returns to scale). Another advantage of DEA is that a certain efficien-

cy score can always be traced back for each decision making unit (dmu). That is, DEA 

indicates which linear combination of dmuôs (also known as ópeersô) outperforms the dmu 

under consideration. In this way, decision makers can always reproduce the result.
13

  

The major disadvantage of DEA is that it fails to account for noise in the data. Indeed, all 

differences in cost levels that cannot be explained by either exogenous circumstances or 

differences in output levels are labelled as inefficiency. Therefore, the impact of outliers in 

the dataset on the results might be considerable. This is especially relevant for outliers being 

highly efficient as such outliers may shift the best practice frontier, influencing the efficiency 

scores of other observations as well. Note, however, that this issue may be less severe than 

expected. Indeed, we just noted that the efficiency scores can be traced back very easily by 

examining the peers. If all dmuôs receive their efficiency score, they can check the validity of 

this by examining their peers more thoroughly. If a peer appears to have unrealistic data, it 

can be removed from the frontier and the efficiency score can be re-estimated. This procedure 

can be repeated until the dmu under consideration receives a plausible score. 

                                                           
12

 For a more extensive overview of different techniques, see Blank and Valdmanis (2013). 
13

 This is especially relevant from a policy perspective. If a dmu turns out to have a low efficiency score, policy 

makers can call the dmu to account. It could be that the dmu is able to give a solid explanation for its inefficien-

cy. This could even lead to a reconsideration of the model in some instances. 
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We use DEA as the method of determining efficiency. As noted above, the production 

function in the public sector is hard to identify explicitly, because the process consists of 

multiple stages (see Figure 2.1). Also, the functional form of the production process is 

unclear, so that a parametric estimation may easily be misspecified. Moreover, since we do 

not have data on input prices, the function would be incorrectly specified. Therefore it is hard 

to estimate the true production function, so a non-parametric method like DEA is preferred.
14

 

Hereafter, the method is discussed in more detail. 

2.5.1 Data Envelopment Analysis 

Data Envelopment Analysis
15

 was introduced by Charnes et al. (1978) who based their 

method on the ideas of Farrell (1957). The method constructs the best practice frontier of a 

group of dmuôs by solving a set of linear programming problems. This frontier consists of all 

combinations of inputs and outputs that are deemed to be efficient. Consequently, every dmu 

is compared to this frontier to determine its efficiency. If a dmu is located on the frontier, it is 

said to be (relatively) efficient. The best practice frontier thus consists of the envelopment of 

all the efficient dmuôs. The inefficient dmuôs lie inside the frontier. The further away from the 

frontier the less efficient it is.  

 

The linear programming problem in the input oriented setting, following the notation of Coelli 

(1996), reads: 

 άὭὲȟ —  

 ίȢὸȢ  

 ╧ⱦ ●░—  

 ╨ⱦ ◐░  

 ⱦ π (2.1) 

Here — denotes the efficiency score of dmu i, and ●░ and ◐░ are, respectively, the input and 

output vectors of dmu i. ╧ and ╨ are the input and output matrices for the entire set of dmuôs. 

Finally, ɚ is a vector of weights to be determined in the optimization problem, so that ╧ⱦ and 

╨ⱦ is the weighted sum of, respectively, inputs and outputs of a óvirtual dmuô. In the model, 

we thus search whether there exists a possibility to ódefeatô dmu i, by constructing a virtual 

dmu, being a linear combination of all existing dmuôs.  

                                                           
14

 Note however, that we do implement an SFA in chapter 3 as a robustness check, since using DEA-scores for 

inferences may lead to incorrect estimates (see e.g., section 3.3.2). 
15

 For a more elaborate explanation of the basic principles of Data Envelopment Analysis, see Coelli (1996). For 

a more extensive overview of the features of Data Envelopment Analysis, see Cooper et al. (2004). In this 

chapter, we only discuss the features of DEA that are relevant in this specific context. 
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The virtual dmu needs to meet the requirements that it produces at least as many outputs and 

uses no more inputs compared to dmu i. If we fail to construct a virtual dmu that meets these 

requirements, the efficiency score obtains its maximum value of 1. The efficiency score — 

reveals by how much total input of dmu i could decrease without decreasing output. It could 

be interpreted as a ómeasure of defeatô. Not only does the virtual dmu succeed in producing 

the same amount of output as dmu i, it needs only a fraction of — of inputs to do so. Thus, an 

efficiency score for a dmu of 0.75 means that all its inputs could be reduced by 25 percent 

without reducing output. In a similar way, one could also choose an output orientation where 

the efficiency score can be interpreted as the percentage with which output could increase 

without increasing input.  

With DEA, it is therefore not necessary to impose any weights on inputs and outputs before-

hand. That is, because different inputs and outputs cannot always be added up or compared a 

priori, the model determines the weights that the virtual dmu receives. It is in general, 

however, possible to construct an extra constraint on the weights. We could for example allow 

for a variable returns to scale (vrs) technology, as opposed to the constant returns to scale 

(crs) approach, by adding the constraint: 

 
ⱦ ╝ ρ (2.2) 

Where ╝ is a vector of ones. Intuitively, equation 2.2 prescribes that the óvirtual dmuô should 

be of the same size as the dmu under consideration. Without this extra constraint (i.e., under 

the crs-specification) it is implicitly assumed that the relation between input and output is 

linear. Geys and Moesen (2009) note that ñSuch an assumption may be valid over limited 

ranges of production, but is unlikely to be justifiable in generalò (pp. 7). As Dutch housing 

corporations operate on various levels of scale, we present the results of a vrs-specification. 

Chapter 3 will focus in more detail on the differences between crs- and vrs-efficiency.Figure 

2.2 presents a simple example with one input and one output. Under the crs-specification, we 

assume that the dashed line represents the technology within the sector (i.e., each point on this 

line should be technically attainable). In this case, dmu B is the only one with a maximum 

efficiency score. Under a vrs-specification, the solid line represents the technology in the 

sector, so that A, C and D are technically efficient as well. Dmu E and F are classified as 

inefficient in both instances, but the distance to the frontier (i.e., the extent of inefficiency) is 

higher under crs.  
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Having constructed the best practice frontier, efficiency scores for all dmuôs can be calculat-

ed. Consider dmu E for example. Under vrs, we assume that it is possible to construct a 

virtual dmu labelled as G, being a linear combination of B and C. Comparing E with G, we 

see that E is performing worse as it needs more input to produce the same output. In fact, E 

should be able to reduce inputs with an amount IE-IG without reducing output, meaning that its 

efficiency score is IG/IE.  

Figure 2.2. DEA with one input and one output. 

 

2.5.2 Nondiscretionary inputs 

It may be the case that a dmu does not have full control over all inputs. Such nondiscretionary 

(or fixed) inputs do influence the level of output, but cannot be altered by the dmu during the 

period over which the efficiency score is calculated. Banker and Morey (1986) extend the 

linear programming problem so as to take this issue into account. If we denote nondiscretion-

ary inputs as ▲░, we add to equation (2.1) (and (2.2)): 

 
╠ⱦ ▲░ (2.3) 

2.5.3 Exogenous variables 

To some extent, inefficiency is beyond the control of the decision making unit, because it may 

be (dis)advantaged by exogenous circumstances (e.g., adverse climate conditions, weak soil 

structure). Therefore, efficiency scores that are not corrected for relevant exogenous variables 

might be misspecified. Several methods to adjust efficiency scores are available (see Ruggi-

ero, 1998 and Muñiz et al., 2006). Ruggiero (1998) also proposes an additional method 

O
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himself. In the first step, an ordinary DEA is carried out. Accordingly, regression analysis is 

being used so as to determine which exogenous factors influence the efficiency score:
  

 

 
ὉὪὪὭὧὭὩὲὧώ‍ В ‍ᾀ ‐  (2.4) 

where ᾀ ὶ ρȟȣȟὙ are the exogenous variables to be taken into account. Secondly, a 

variable ὤ is created that indicates to what extent a corporation is (dis)advantaged. 

 
ὤ ‍ᾀ (2.5) 

Finally, we rerun the first-stage DEA, adding the constraint: 

 
‗ π ὭὪ ὤ ὤ  (2.6) 

Intuitively, adding this constraint means that a corporation can now only be compared to 

corporations that are not exogenously advantaged. In other words: advantaged corporations 

are being dropped from the frontier.
16,17

  

2.5.4 Malmquist indices 

The model specification above only deals with cross-section efficiency measurement. That is, 

for each year a separate frontier is constructed and efficiency scores are calculated on the 

basis of that frontier. Such a calculation does not give interpretations of how efficiency 

evolves over time. For example, one cannot simply conclude that a corporation with an 

efficiency score of 0.6 in the first year and 0.8 in the second has increased its productivity.
18

 It 

                                                           
16

 One might note that the difference between nondiscretionary inputs and exogenous variables is vague or 

arbitrary. In fact, both comprise exogenous factors that do influence the production process but are beyond the 

control of the dmu. Indeed, in many instances the two factors are treated alike. The main difference is however 

that for the nondiscretionary inputs, convexity is assumed to hold whereas this is assumed not to hold for the 

exogenous factors. That is, for nondiscretionary inputs, it is assumed that linear combinations of dmuôs can be 

constructed, whereas it is assumed that this is not possible for the exogenous factors. In our case, we assume this 

difference is relevant (see section 2.6.3).  
17

 We round off ὤ however to deal with problems of infeasibility. Indeed, note that under the method of 

Ruggiero (1998) the dmu with the most disadvantaged position is efficient by definition as it cannot be compared 

with any other dmu. The dmu with the second-most disadvantaged position is very likely to be efficient as it can 

only be compared with the corporation with the most disadvantaged position. Because we believe that in our 

case a minor change in exogenous variables is not crucial for efficiency, we round off variable Z in order to 

categorize each corporation into one of twelve clusters. Corporations in the same cluster are assumed to have 

comparable exogenous circumstances. 
18

 Note that in DEA, both the concepts of efficiency and productivity are used. Efficiency always refers to the 

performance of a dmu compared with other dmuôs, in a certain year. When examining multiple years, we use the 

concept of productivity increases. A productivity increase can be the result of an efficiency increase, but can also 
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may just as well be the case that (all) other corporations perform worse, so that the efficiency 

frontier has shifted inwards.  

Overall, there is no blue-print for how to deal with panel data in DEA (see Hjalmarsson et al., 

1996). It is clear, however, that in order to make intertemporal comparisons possible, the 

comparison material (i.e., the frontier) has to be fixed. The most common method to do so is 

by using the Malmquist index (see Färe et al., 1994 or Coelli, 1996). The Malmquist index is 

calculated by comparing two production points of a dmu while keeping the frontier fixed. The 

index is defined as: 

 
 ὓ

ὝὉ ȟ

ὝὉȟ
 
ὝὉ ȟ

ὝὉȟ

Ⱦ

 (2.7) 

where ὓ is the total change in efficiency of a dmu and ὝὉ ȟ is the efficiency score for a 

certain dmu where the input/output vector in period t+1 is compared to the technology in 

period t. The index is thus the geometric mean of two measures of efficiency change (one 

relative to the frontier in year t, and the other relative to the frontier in year t+1).
19

  

2.5.5 Network model 

As noted in section 2.3, the standard DEA procedure treats the dmu as a óblack boxô where 

input goes in and output comes out. In many cases however, the production process consists 

of multiple stages/processes that are connected via óintermediate inputsô. This holds for 

corporations as well (see Figure 2.1). A network model takes these intermediates into account 

explicitly. Therefore, a black box or aggregated approach potentially misses efficiency leaks 

that a network model does capture. An in-between solution of treating the sub-processes 

separately is also not optimal (Tone and Tsutsui, 2009). Tone and Tsutsui (2009) therefore 

propose a network model that takes the connection between multiple stages into account. A 

network model has the disadvantage that more precise information is needed about the inner 

structure of the production process. Because in our case this information is imperfect, this 

chapter uses a network specification in only one model. As noted in section 2.3, these models 

are mainly of theoretical importance and the results should be interpreted with caution. 

                                                                                                                                                                                     
be the result of technological progress (so that all dmuôs become more productive, but relative efficiency does 

not necessarily change). See section 3.3.4. 
19

 An example may clarify the calculation of the Malmquist index. Suppose dmu i has an efficiency score of 0.6 

in year t0. Now, suppose we were to take the input output mix of dmu i in year t1, but keep the frontier fixed. If 

the efficiency score has increased to 0.75, we can interpret this as an increase in productivity of  
Ȣ Ȣ

Ȣ

ςυϷ, because we have used the frontier of t0 twice. Note that, alternatively, we could use the frontier of t1 both 

times just as well. Now, if this option would yield an increase of 30 percent, the Malmquist index would be 

calculated as ЍρȢςυzρȢσπ ρȢςχ. This would indicate that total factor productivity change is 27 percent. 
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2.6 Data and model specification 

2.6.1 Data 

Corporations are obliged to file their financial and operational statements, the formats of 

which are prescribed by law. These accountability reports are checked and put in a database 

(CorpoData), by the central government agency Central Public Housing Fund (Centraal 

Fonds Volkshuisvesting, CFV). This agency has provided us with a dataset for the years 2001-

2010 that comprises all corporations. Among other things, the dataset contains information on 

new allotments (i.e., the allocation of dwellings to new clients), financial issues and the 

number and types of dwellings in possession. For 2011 and 2012 we make use of publicly 

available data from the Central Public Housing Fund. 

2.6.2 Output measures 

As noted, the main point of concern in public sector efficiency measurement is the proper 

specification of output parameters. In general, for a variable to be useful as an output meas-

ure, it needs to fulfil  three requirements (see box 2.2). 

In theory, a model specification should include all variables that fulfil these three require-

ments. In practice however, not all requirements will be met (perfectly). Therefore, in most 

cases it will be open to debate which variables should be included as outputs, implying that 

there is no single optimal model.  

Box 2.2. Requirements for output measures in the public sector. 

1. The variable must be measurable and be measured.  

2. The variable should be influenced by input. Thus: if input increases, the output should 

increase as well, ceteris paribus. This means that the output measure should be at least 

partly under control of the dmu itself.  

3. The variable has to add to social welfare (i.e., the more of it, the better (ceteris 

paribus)). 

Hereafter we will discuss the possible model specifications in the case of housing corpora-

tions. In order to measure performance, we need to determine along which lines we judge 

corporations. As noted, corporations do not face clearly defined tasks. The goals formulated 

in the BBSH give a guideline, however, of which elements are deemed to be relevant by the 

central government. The BBSH holds for all corporations. Also, many corporations follow 

these BBSH fields explicitly in their annual reports. As noted in section 2.2.2, the BBSH 
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comprises seven performance fields. Below we discuss which output measures we consider to 

be suitable on the basis of these fields. Thereafter, the model specifications are discussed. 

Performance field 1: 

Adequate housing of the target group, that is, persons with incomes within the bound-

aries of the rent benefit. 

Social housing is the ócore businessô of housing corporations. Therefore, there is no doubt that 

this field should be incorporated. Note that this performance field covers two dimensions. 

First of all, corporations should provide housing to persons who are part of the target group, 

that is; persons with incomes within the boundaries of the rent subsidy.
20

 Secondly, persons 

should be housed adequately. This means that the rent tenants have to pay has to be in line 

with their income. To put it simple, low income persons should be housed in cheap dwellings. 

We could say therefore that every household is classifi ed in one of the following four 

categories. 

A. Low income, low or middle rent (adequate)
21,22

 

B. Low income, high rent (too expensive) 

C. High income, high or middle rent (adequate) 

D. High income, low rent (too cheap) 

One could debate about the question which categories should be counted as outputs in social 

efficiency measurement. Indeed, it is questionable whether social housing for high income 

groups essentially is a ógood thingô. For example, one might argue that housing high income 

earners in cheap dwellings (category D) does more harm than good. Indeed, this inadequate 

housing prevents persons with a low income to live there, which may result in queuing up. 

Housing high income earners can be justified, however, if the dwelling would otherwise 

remain vacant, or if this is done to prevent segregation of neighbourhoods. In our main model, 

we include all four categories. This gives as outputs: 

                                                           
20

 For single person households, the threshold income of the rent subsidy in 2011 is ú 21,625 (age below 65) or 

20,325 (age over 65). For multi person households this is ú 29,350 (<65) and ú 27,750 (>65). 
21

 We define ólow incomeô as income within the boundaries of the rent benefit, and óhigh incomeô as income too 

high to receive rent benefit. The distinction between low, middle and high rent is based upon the óRent subsidy 

Actô(Wet op de huurtoeslag). In 2012, dwellings with a rent lower than 366.37 euros are classified as low-rent 

dwellings, middle-rent dwellings have a rent between 366.37 and 561.98 euros, and high-rent dwellings have a 

rent of 561.98 euros or higher. Source: CFV (2013b). 
22

 Note that one may argue that housing a person with a low or high or income in a dwelling with a middle rent 

could also be considered as an inadequate allotment. However, the CFV/Aw considers such allotments as 

adequate.  
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ὕόὸὴόὸȢ ὃὨὩήόὥὸὩ ὬέόίὭὲὫ ὃ ὅ 

ὕόὸὴόὸȢ ὍὲὥὨὩήόὥὸὩ ὬέόίὭὲὫ ὄ Ὀ  

Note that in this case we split up the output by distinguishing between adequate and inade-

quate allotments. The idea is that adequate housing may demand more input (time and 

resources) than inadequate housing.  

Note that these outputs only deal with allotments in year t, that is; they reveal the number of 

new clients. However, the bulk of the dwellings will simply be rented by the same household 

as in the previous year. To take this into account, we construct an additional measure, namely 

the total number of continued contracts.  

ὕόὸὴόὸȢ ὅέὲὸὭὲόὩὨ ὧέὲὸὶὥὧὸί  

The extent to which existing contracts between corporations and tenants consist of adequate 

housing is beyond the control of the corporation. For example, if the income of an existing 

tenant increases beyond the threshold of the rent subsidy, he or she cannot be forced to move 

out by the corporation. 

Performance field 2: 

Preserving the quality of the housing stock.  

Preserving the quality of the housing stock can also be classified as a core social housing task. 

In order to operationalize this performance field we opt for two different perspectives. First of 

all, the quality of the dwellings can be measured by means of the so-called Housing valuation 

scheme (Woningwaarderingsstelsel, WWS). The WWS assigns points to each dwelling on the 

basis of, among others, the number of rooms, the way the dwelling is heated and the size of 

the dwelling (see also chapter 5). A higher score means a better intrinsic quality. This gives 

the following output: 

ὕόὸὴόὸὃὺὩὶὥὫὩ ὡὡὛ ὴέὭὲὸί 

Note that we should distinguish between the concepts of órealô housing improvements and 

óordinaryô maintenance. The first case comprises investments in order to improve the facilities 

of the dwellings (for example, placing an extra toilet or building a carport). Maintenance deals 

with the costs made in order to conduct repairs and for exterior paintwork for example. Unlike 

housing improvements, maintenance does not alter the intrinsic quality of dwellings so that 
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the number of WWS-points does not change. Therefore, this measure does not take differ-

ences in maintenance quality into account. 

Quality could alternatively be measured using house prices.
23

 Output 2b does exactly this. In 

principle, differences in maintenance are taken into account when determining housing 

valuation. One should note, however, that not only the quality of the dwelling influences its 

value, but so does the attractiveness of the location. We will therefore correct the values of the 

dwellings for the price of the location. That is, the value of dwellings in areas with above 

(below) average land prices will be corrected downwards (upwards). Because reliable data on 

the value of corporation dwellings is available from 2005 onwards, we will leave the years 

2001-2004 out of consideration. The attractiveness of the location is based upon the estimated 

price of a dwelling with standard characteristics for different municipalities. We assume that 

if a similar dwelling is more expensive in one municipality than in another, this reflects 

differences in location attractiveness (or land price). Note that this calculation is based upon 

owner-occupied housing. It could be the case, at least in theory, that the land price for owner-

occupied housing differs from that of rental housing. Better data is unavailable however. 

Appendix 2.A shows the details of this calculation. 

ὕόὸὴόὸὃὺὩὶὥὫὩ ὺὥὰόὩ έὪ ὨύὩὰὰὭὲὫί ὧέὶὶὩὧὸὩὨ Ὢέὶ ὰὥὲὨ ὴὶὭὧὩ 

Performance field 3: 

Improving livability of the neighbourhoods. 

This performance field (which has been added to the BBSH in 1997) encourages corporations 

to look after the quality of living in the neighbourhoods in which they hold possession.
24

 The 

operationalization of this field into an output is not straightforward. First of all, the distinction 

between output and outcome is a bit arbitrary. Strictly spoken, the activities that corporations 

employ in the domain of livability are the output, the level of livability that this yields forms 

the outcome. This outcome may also be influenced by other factors such as the municipal 

policy on livability and the (economic) circumstances in the region. That is, one could 

question whether the second requirement (in box 2.2) for output measurement is fulfilled 

satisfactorily by taking a measure of livability as output. However, because direct output 

measures are unavailable, we have to rely on an outcome measure. 

                                                           
23

 In the Netherlands, all houses are being valued by means of the Act óValuation real estateô (Wet Waardering 

onroerendezaken, Woz). Our dataset contains the Woz-values of all dwellings of the corporations. 
24

 Recently, central government has presented plans in order to reduce livability activities of corporations (see 

Ministry of National and Kingdom Affairs, 2013b). 
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The Ministry of National and Kingdom Affairs has developed a score on livability called the 

óLeefbaarometerô (ólivabilometerô).
25

 The livabilometer gives both a general score on 

livability and separate scores on six sub-dimensions. These sub-dimensions are (1) the 

composition of population, (2) social relationships, (3) public space, (4) safety, (5) availability 

of facilities and (6) housing stock.
26

 The latter dimension is the one on which corporations 

probably have most influence as it measures the extent to which the housing stock is balanced 

concerning the types and ages of the dwellings. The idea is that if neighbourhoods are 

dominated by a certain type of dwelling such as gallery flats, livability is lower. The indicator 

óhousing stockô also takes prices and dates of construction of the dwellings into account. If we 

only take into account this sub-dimension, and thus remove the dimensions which are 

(largely) exogenous to corporations, we are left with the measure over which corporations 

have the most control. 

ὕόὸὴόὸὒὭὺὥὦὭὰέάὩὸὩὶ ίὧέὶὩ έὲ ᴂὬέόίὭὲὫ ίὸέὧὯᴂ 

Data on livability is available for the years 2002, 2006, 2008 and 2010. 

Performance field 4: 

Providing housing and fostering services to the elderly, the disabled or other persons 

that are in need of care or guidance. 

This performance field (that was added to the BBSH in 2001) shows a certain overlap with 

the first field. Indeed, the first field takes all allotments into account, including the elderly and 

other special groups. One could note however that if the housing of those target groups 

demands more input than óordinaryô households, the outputs should be split up so as to control 

for this. Outputs 1.1 and 1.2 could be reformulated as follows: 

ὕόὸὴόὸȢ ὃὨὩήόὥὸὩ ὬέόίὭὲὫ ὥὫὩφυ 

ὕόὸὴόὸȢ ὍὲὥὨὩήόὥὸὩ ὬέόίὭὲὫ ὥὫὩφυ 

                                                           
25

 Because data on livability is presented on postal code level, we converted the measures to the scale of 

corporations by means of taking a weighted average. One might argue that this gives an attribution problem. 

Suppose that corporation X is very small and operates in only one postal code area that is dominated by another 

corporation (Y). When assigning a livability score to corporation X, the only option is to take the livability score 

in the area where it operates. However, this score might be determined to a great extent by the livability activities 

employed by corporation Y leaving a misspecified score. We argue that, because the scale of postal code areas is 

very small, this problem of attribution should not be a major issue. Moreover, a better method is unavailable.  
26

 These sub-dimensions are further divided into 49 indicators. These indicators include both (subjective) 

judgments of inhabitants and measures on their actual behaviour. See Leidelmeijer et al. (2008) for a more 

extensive discussion of the sub-dimensions and indicators. 
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For housing of the elderly, we introduce the following outputs: 

ὕόὸὴόὸȢ ὃὨὩήόὥὸὩ ὬέόίὭὲὫ ὥὫὩφυ 

ὕόὸὴόὸȢ ὍὲὥὨὩήόὥὸὩ ὬέόίὭὲὫ ὥὫὩφυ 

Note that óadequateô housing in this case, still aims at adequacy with respect to incomes. 

Unfortunately, no information is available to find out whether persons are housed in the right 

type of dwelling. From 2007 onwards there is information about the allotments of óspecial 

target groupsô. If we assume that these groups demand more input from the corporation, we 

may add: 

ὕόὸὴόὸȢ ὌέόίὭὲὫ έὪ ίὴὩὧὭὥὰ ὸὥὶὫὩὸ Ὣὶέόὴί 

We may also state that it is appropriate to split up the continued contracts into households in 

(1) dwellings suitable for the elderly and handicapped (óspecial dwellingsô) and (2) all other 

dwellings. Tenants in special dwellings may demand more time and energy from the corpora-

tion staff because they need more (different) services than others. Unfortunately, we do not 

know which persons are housed in the different types of dwellings. We could approximate 

this by reformulating output 1.3 into: 

ὕόὸὴόὸȢ ὅέὲὸὭὲόὩὨ ὧέὲὸὶὥὧὸί έὶὨὭὲὥὶώ ὨύὩὰὰὭὲὫί 

ὕόὸὴόὸȢ ὅέὲὸὭὲόὩὨ ὧέὲὸὶὥὧὸί ίὴὩὧὭὥὰ ὨύὩὰὰὭὲὫί 

Finally, corporations also play a role as intermediary party in the arrangement of housing, 

health care and well-being contracts between health care suppliers and clients of corporations. 

Therefore, we may also include: 

ὕόὸὴόὸȢ ὔόάὦὩὶ έὪ ὬὩὥὰὸὬ ὧὥὶὩ ὥὶὶὥὲὫὩάὩὲὸί  

Performance field 5: 

Preserving financial continuity. 

Koning and Van Leuvensteijn (2010) note that preserving financial continuity is merely a 

precondition for operations, instead of an actual social goal. That is, it is questionable whether 

a better financial position indeed adds to social welfare (third requirement in box 2.2). This 

question cannot be given a clear answer. If a corporation lowers its debt, it will have lower 

interest payments in subsequent years, which means that lower rents suffice to cover costs. 

Also, corporations are interconnected through their mutual support by means of a bailout 

clause (see chapter 4). So a worsening of the financial position of a corporation may increase 
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the probability that other corporations will have to bail out the corporation. If all corporations 

were to behave irresponsibly, the system would be no longer sustainable, imposing high costs 

for society. So to have a satisfactorily financial position could be considered to be desirable 

from a social perspective.  

To conclude therefore, whether or not ópreserving financial continuityô should be seen as 

output is ambiguous. Still, for completeness we will include this output in a sub-model.  

ὕόὸὴόὸὒὩὺὩὰ έὪ ὩήόὭὸώ ὥὸ ὸὬὩ ὩὲὨ έὪ ὸὬὩ ώὩὥὶ 

Performance field 6: 

Giving renters the opportunity to get involved with policy and administration. 

In order to take customer satisfaction into account, we make use of the data from the Quality 

Center Housing Corporations Rental Sector (Kwaliteitscentrum Woningcorporaties Huursec-

tor, KWH). The KWH measures customer satisfaction along nine dimensions (e.g., satisfac-

tion with repairs, assistance in finding a new dwelling).
27

 A corporation is however not 

obliged to take part in the KWH. In 2012, 149 corporations participated in the KWH. Data on 

KWH indicators are available for 2005-2012. However, in 2005-2011, measurements were 

conducted irregularly. Since 2012, all dimensions are being measured for all participating 

corporations. Moreover, between 2011 and 2012 the exact definitions of the indicators 

changed so that comparisons over time are hard to make. This comparison is hindered further, 

since the group of participants has not been constant throughout the years. In conclusion, it is 

hard to construct proper measurements of customer satisfaction, meaning that the first 

requirement in box 2.2 is not always fulfilled. Still, we conduct an efficiency measurement for 

2012, including as output: 

ὕόὸὴόὸὅόίὸέάὩὶ ίὥὸὭίὪὥὧὸὭέὲ ύὭὸὬ ίὩὶὺὭὧὩ ὴὶέὺὭίὭέὲ ὥὺὩὶὥὫὩ έὪ ὥὰὰ ὨὭάὩὲίὭέὲί28 

  

                                                           
27

 Because satisfaction with repairs is also included, this measure also partly covers the BBSH field óPreserving 

the quality of the housing stockô. 
28

 Taking a simple average implicitly assumes that all dimensions are equally important. Including the dimen-

sions separately as nine different outputs would introduce the problem of overspecification however (i.e., many 

outputs combined with a relatively small sample renders many decision making units efficient. See Borge and 

Naper, 2005). 
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Performance field 7: 

Conducting business in a frugal and efficient way. 

The final BBSH-field captures the idea that a corporation should not spoil resources unneces-

sarily and should thus operate efficiently. This field is obviously no direct output of the 

production process, but rather a precondition. 

In short, for many performance fields, which ï if any ï output measures to include is open to 

debate. Table 2.1 gives a few descriptive statistics concerning the aforementioned measures. 

Table 2.1 also presents some data on cost levels and exogenous circumstances. Table 2.2 

summarizes the outputs and presents which requirements for proper output measurement 

(given in box 2.2) are (or arenôt) met.  

Table 2.1. Descriptive statistics (averages over the years). 

 N Years Average Standard 

deviation 

Minimum Maximum 

Adequate housing (<65) 462 2001-2012 320 563 0 5,716 

Inadequate housing (<65) 462 2001-2012 38 80 0 728 

Adequate housing (>65) 462 2001-2012 54 107 0 1,621 

Inadequate housing (>65) 462 2001-2012 9 29 0 452 

Continued contracts (ordinary dwellings) 462 2001-2012 3,988 6,627 0 60,257 

Continued contracts (special dwellings) 462 2001-2012 651 1,463 0 24,425 

Average WWS-points 454 2001-2012 133 14 72 179 

Average value of dwellings corrected for 

land price 

389 2005-2012 160 34 24 292 

Livabilometer (score on housing stock)
a 

481 2002,2006,

2008,2010 

1 21 -47 43 

Health care arrangements 467 2001-2010 432 2405 0 23,706 

Level of equity 466 2001-2012 52,415 96,646 -43,924 815,449 

KWH score on customer satisfaction
b 

149 2012 7.78 0.23 7.08 8.33 

Personnel expenditures (in 1,000 euros) 463 2001-2012 2,697 4,858 0 42,771 

Maintenance expenditures (in 1,000 

euros) 

466 2001-2012 5,598 9,000 9 72,234 

Other operational expenditures (in 1,000 

euros) 

465 2001-2012 2,983 5,864 0 58,029 

Housing management costs (in 1,000 

euros)
c 

371 2008-2010 11,248 24,277 -27,480 275,933 

Average age of dwellings (in years) 466 2001-2012 32 8 2 62 

Soil quality
d 

427 2001-2012 1.10 0.14 1 1.69 
a
 On a scale of -50 to 50. 

b
 On a scale of 1 to 10. 

c
 Housing management costs may become negative if the proceeds of revenues from selling dwellings outweigh 

the costs of building and purchasing. In some cases, total input even becomes negative. Although in principle, 

DEA can deal with negative inputs, we have removed these observations for convenience in order to eliminate 

the possibility of obtaining negative efficiency scores.
 

d
 A higher number means a worse soil quality. To be specific, soil quality varies between a value of 1 (only high 

quality soil) and 2.10 (only peaty soil). Before 2007, peat had a value of 1.60 however. 
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Table 2.2. Output indicators. 

 Is variable 

measured? 

Is variable 

influenced by 

input? 

Does increase in 

variable increase 

social welfare? 

Adequate housing (<65) Yes Yes Yes 

Inadequate housing (<65) Yes Yes Yes 

Adequate housing (>65) Yes Yes Yes 

Inadequate housing (>65) Yes Yes Yes 

Continued contracts (ordinary dwellings) Yes Yes Yes 

Continued contracts (special dwellings) Yes Yes Yes 

Average WWS-points Yes Yes Yes 

Average value of dwellings corrected for 

land price 

Yes Partly Yes 

Livabilometer (score on housing stock) Imperfect Partly Probably 

Health care arrangements Yes Yes Yes 

Level of equity Yes Partly Doubtful 

KWH score on customer satisfaction Imperfect Yes Yes 

2.6.3 Model specification 

As becomes clear from the previous section, the choice of input and output parameters is not 

clear cut so several (sub)models to measure efficiency could be constructed. This section 

develops 9 different models.  

¶ Model 1a is our basic model. It relates operational expenditures to total new allot-

ments (split up into four categories), continued contracts (split up into two categories) 

and the quality of the dwellings. Model 1b includes only adequate allotments to test 

the robustness of the results with respect to the choice of important outputs. Model 1c 

is similar to model 1a but includes allotments of special target groups as a separate 

output.  

¶ Model 2 is similar to model 1a but includes housing management costs as input. 

¶ Model 3 is similar to model 1a but uses the estimated value of the dwellings as quality 

indicator instead of WWS-points.  

¶ Model 4 is similar to model 1a but includes the livability score and the number of 

health care arrangements as outputs. 

¶ Model 5 is similar to model 1a but includes the level of equity as output. 

¶ Model 6 is similar to model 1a but includes customer satisfaction as output. 

¶ Model 7 is similar to model 2, but the costs are split up into two stages according to 

Figure 2.1 (i.e., managing the housing stock (stage 1) and all other activities such as 

allotting tenants and maintaining customer relations (stage 2)).  

Most of the models thus take operational expenditures as input measure. Operational expendi-

tures consist of (1) wages and salaries, (2) maintenance costs and (3) other operational 

expenditures. Operational expenditures have however been adjusted (so as to increase 
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comparability) in the following way. óActivated production for the benefit of the own 

companyô has been subtracted from (1). óReimbursementsô and óother operational revenuesô 

have been subtracted from (3). Consequently, all measures have been multiplied by a factor 

that indicates the share of costs that is spent on dwellings. In this way, we correct for the fact 

that many corporations also take on (commercial) activities that fall outside the scope of this 

study. Inputs are corrected for inflation (and expressed in euros of 2012) to ensure compara-

bility over the years.
29

 

Models 2 and 7 also include net costs on housing management activities in the input. This is 

calculated as the sum of (1) land acquisition costs, (2) building costs, (3) demolishing costs, 

(4) selling costs, (5) house acquisition costs and (6) costs of quality improvements, minus (7) 

the revenues of dwellings sold. In principle, this should give information on the investment 

that the corporation makes in order to increase the quality and quantity of its housing stock. 

We note, however, that corporations do not follow uniform procedures in their accounting 

principles concerning these costs. For example, costs may be spread differently throughout 

the years. Also, data is available for 2008-2010 only. Therefore, this model gives only crude 

approximations. More research needs to be done in order to increase the comparability of the 

data. Model 7 gives an illustration of a network model that explicitly takes the two stages of 

production into account (see Figure 2.1). With current data, only a rough indication is 

possible. We assume that maintenance costs, housing management costs and half of the 

personnel costs are used to manage the housing stock (stage 1) and that all other costs are 

used for allotments, customer contact etc. (stage 2).
30

 For more information on the accounting 

system of corporations, see Appendix 2.B. 

Further, the number and the quality of the dwellings at the start of the year is included as a 

nondiscretionary input in all models. Model 5 includes the equity position at the start of the 

year as a nondiscretionary input as well. Finally, the average age of the housing stock and the 

                                                           
29

 Wages and salaries have been corrected by means of the wage index, all other cost categories have been 

corrected by means of the consumer price index. Both indices are obtained through Statistics Netherlands (CBS). 
30

 The idea behind this is that all óother current costsô comprise overhead costs, reimbursements to commission-

ers and (voluntary) directors, other personnel costs, general costs, business costs, costs of deliveries and other 

services and external project costs (see also Van den Berge et al., 2013). Most of these costs are general costs 

and have no direct link with the management of the housing stock. Therefore, we assign these to stage 2. 

Personnel costs are used for both stages of production. Current data does not give information about which share 

of personnel costs is related to the separate stages. Therefore, we use a rough approximation by assuming that 

half of the personnel costs are devoted to stage 1 and the other half to stage 2. As noted, models 2 and 7 are 

mainly of theoretical importance and results should be interpreted with caution. 
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soil quality
31

 are included as exogenous variables, because corporations with an older housing 

stock and those operating in areas with a bad soil quality are found to be disadvantaged.
32

 We 

have used the method of Ruggiero (1998) to construct a Z-variable that indicates to which 

extent a corporation is (dis)advantaged (see section 2.5.3). As noted in footnote 17, this 

variable is rounded off in order to deal with problems of feasibility. Still, the combination of 

including nondiscretionary inputs and exogenous variables may give rise to problems of 

infeasibility. The (dis)advantages of this approach are discussed in box 2.3. 

Recall that we opt for a vrs-specification throughout this chapter (see section 2.5.1) so that we 

measure (pure) technical efficiency. Finally, all models are input-oriented. Table 2.3 summa-

rizes the inputs and outputs per model. 

Outliers have been identified by calculating superefficiency scores. The superefficiency of 

dmu i is found by calculating its efficiency score after removing dmu i from the best practice 

frontier. In this way, the efficiency score of a dmu may exceed 1 (if this dmu outperforms the 

rest). A very high superefficiency score for a dmu indicates that including this dmu, leads to a 

substantial outward shift of the best practice frontier, thereby affecting efficiency scores of 

many other dmuôs. We have removed all corporations (about 10 per year) with an initial 

superefficiency score of 3 or higher.
33

 

 

 

 

 

 

 

 

                                                           
31

 Part of the Netherlands consists of sinking marshland, which results in relatively high maintenance costs. 
32

 Recall from footnote 16 that the main difference between nondiscretionary inputs and exogenous factors is that 

for nondiscretionary inputs, convexity is assumed to hold whereas this is assumed not to hold for the exogenous 

factors. For example, if corporations A and B start with 10 and 20 dwellings respectively, and have an output of 

30 and 40, we assume that it would be technically possible to reach an output of 35 ((30+40)/2) if the initial 

number of dwellings is 15 ((10+20)/2). For the exogenous variables, this kind of assumption is not made. 
33

 Different thresholds do not lead to changes in the main conclusions. 
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Box 2.3. Nondiscretionary inputs, exogenous variables and infeasibility in DEA. 

Figure 2.1 shows that in the case of housing corporations, the number and quality of the 

dwellings at the start of the year is given (i.e., exogenous). Therefore, in principle, these 

should be classified as nondiscretionary ï or fixed ï inputs (section 2.5.2). Having (too many) 

fixed inputs may render problems of infeasibility however. To illustrate this, suppose 

corporation A has an average of 100 WWS-points at the start of the year (fixed input) and 110 

WWS-points at the end of the year (output). Suppose it has spent ú50 (input) to attain this 

quality increase.  

Such a corporation can only be denoted as inefficient if we can find (or construct) another 

corporation that increases its quality from ó100 or lessô towards ó110 or moreô WWS-points, 

while spending less than ú50. It may be the case that such a corporation cannot be constructed 

just because other corporations all start with more than 100 WWS-points. In this case, 

corporation A is efficient by definition. However, there may exist a corporation (corporation 

B) increasing its quality from 130 to 160 WWS-points, spending only ú10. Intuitively, we 

would say this corporation outperforms A but it does not meet the requirements of the model. 

If ï alternatively ï we would calculate a model where the output is the change in WWS-points 

and the input is the amount spent, corporation A (increase of 10 WWS-points) would be 

defeated by B (increase of 30 WWS-points). The disadvantage of this method is however that 

it may be over simplistic: it assumes that increasing quality is a linear process (i.e., it assumes 

that an increase in quality from 100 to 110 costs just as much as an increase from 130 to 140). 

In approximation this may be true, but if not, some corporations will be falsely labelled 

inefficient.  

To summarize, both methods have their pros and cons. A model with fixed inputs has the 

advantage that comparisons are fair, but the disadvantage that some dmuôs are rendered as 

efficient by definition. The simple model without fixed inputs has the advantage that all 

dmuôs can be compared to each other but the disadvantage that comparison may be unfair.  

Note that if we add exogenous factors to the model (see section 2.5.3) as well, the comparison 

dataset is reduced even more. That is, corporation A can only be compared with those 

corporations that have less advantaged circumstances. This would increase the problems of 

infeasibility even more. In short therefore, because in our models, both nondiscretionary 

inputs and exogenous factors are used, some corporations will be labelled as efficient by 

definition. Therefore, our models could be seen as conservative. 
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2.7 Results 

Table 2.4 presents the main results. The average efficiency scores for most models fluctuate 

around 0.85 which means that on average, it should be possible to reduce costs by 15 percent 

without decreasing output. Per definition, models with more outputs and/or less observations 

give higher efficiency scores (Nunamaker, 1985). In fact, model 6 runs the risk of over-

identification: too many outputs relative to observations (see Borge and Naper, 2005). 

Because the models also include nondiscretionary inputs and scores are corrected for exoge-

nous factors, the models are ï if anything ï conservative (see also box 2.3). Model 7 on the 

other hand, provides the lowest average efficiency scores. Indeed, a network model is able to 

find efficiency leakages that a black-box model potentially misses. However, in our specific 

case, we should be cautious because the network model might suffer from data infeasibility 

(see section 2.6.3). 

In order to test the robustness of the results, Table 2.5 gives the average deviation among the 

models. This is calculated by taking the absolute differences of the efficiency scores of two 

different models for each observation and afterwards taking averages. Table 2.5 indicates that 

deviations fluctuate between 0.04 and 0.15 for most models. However, model 2 and especially 

model 7 show a much larger deviation. This means that when including costs of managing the 

housing stock into the model, as we do in both of these models, one has to consider carefully 

whether the data is of sufficient quality, since it can influence results strongly. More research 

needs to be done to solve this issue. Within the current setting, we would classify these 

models as insufficiently creditworthy.  

Table 2.4. DEA results under vrs-specification.  

Model: 1a 1b 1c 2 3 4 5 6 

7 

(aggregate) 

7  

(stage 1) 

7  

(stage 2) 

N 392 392 406 277 398 408 389 140 274 274 274 

Average efficiency 0.88 0.86 0.86 0.84 0.85 0.86 0.90 0.96 0.53 0.40 0.66 

Standard deviation 0.16 0.17 0.16 0.23 0.17 0.18 0.16 0.10 0.24 0.26 0.22 

Minimum 

efficiency 

0.28 0.27 0.24 0.19 0.32 0.30 0.34 0.61 0.19 0.05 0.21 

% With maximum 

efficiency 

53% 45% 46% 59% 42% 50% 61% 74% 6% 11% 18% 

% of corporations 

removeda 
2% 2% 2% 3% 2% 1% 3% 5% 3% 3% 3% 

The table gives averages for all relevant periods. 
a 
In most cases, about 5 percent of the corporations have a superefficiency score higher than 1, 1 percent has a 

score higher than 2, and 1 percent has a score higher than 3. However, when removing all observations with a 

score higher than 3, a new round of calculations may reveal new corporations with a score higher than 3, since 

the best practice frontier changes. Therefore, multiple rounds of DEA are needed to remove outliers. 
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Table 2.5. Average deviation among models. 

 Model 

1a 

Model 

1b 

Model 

1c 

Model 

2 

Model 

3 

Model 

4 

Model 

5 

Model 

6 

Model 

7 

Model 1a 0 0.03 0.03 0.11 0.08 0.12 0.10 0.06 0.34 

Model 1b  0 0.05 0.12 0.08 0.14 0.12 0.06 0.32 

Model 1c   0 0.11 0.06 0.11 0.12 n.a. 0.33 

Model 2    0 0.12 0.18 0.16 n.a. 0.29 

Model 3     0 0.15 0.14 0.09 0.32 

Model 4      0 0.06 n.a. 0.31 

Model 5       0 0.03 0.36 

Model 6        0 n.a. 

Model 7          0 

To compare efficiency changes over time, Figure 2.3 presents the Malmquist indices for a few 

models. It is found that the aggregate Malmquist index (i.e., total factor productivity change; 

the solid green lines in Figure 2.3) is close to 1 for all years. This indicates that there is hardly 

any change in productivity throughout the years. From 2009 onwards however, it seems that 

an upward trend in productivity has set in, of about five to ten percent per year.  

The finding of such a large a productivity increase may seem surprising, since different 

authors found absent or much smaller productivity increases for many parts of the Dutch 

(semi-)public sector (Kuhry and De Kam, 2012; selection of IPSE-studies
34

). Furthermore, the 

productivity increases for corporations seem rather large for a sector that has not been subject 

to major shocks in technology. Note however that because Data Envelopment Analysis does 

not allow for white noise, a few deviations in the dataset may have a strong impact on the 

Malmquist indices. Also, we do not perfectly correct for differences in input prices. Instead, 

we have corrected costs for inflation. However, the development of prices in the housing 

sector may differ from the general development in wages and prices. This means that numbers 

should always be interpreted with caution and one will have to look at the long-term trend to 

reach more robust conclusions.
35

 Chapter 3 elaborates further on Malmquist indices. 

 

 

                                                           
34

 IPSE has published a wide variety of studies on efficiency (trends) in the public sector (see 

http://www.tbm.tudelft.nl/over-faculteit/afdelingen/values-technology-and-innovation/secties/economie-van-

technologie-en-innovatie/innovaties-publieke-sector-efficientie-

studies/onderzoek/publicaties/onderzoeksrapporten/). The majority of the studies published after 2011 shows 

negative productivity trends. Productivity increases are sometimes found but never exceed three percent. Note 

however that these studies do not use DEA to assess efficiency (see also footnote 35).   
35

 Indeed, in DEA, Malmquist indices of this magnitude are not unique. Johnes (2006) comes up with average 

Malmquist indices of about 1.1 for the English education sector in 2002, Kaditi and Nitsi (2009) find an average 

Malmquist index of 1.14 for Greek farms in 2002 and Arjomandi et al. (2011) mention average Malmquist 

indices of 0.89 to 1.28 for Iranian banks between 2003 and 2008.  

http://www.tbm.tudelft.nl/over-faculteit/afdelingen/values-technology-and-innovation/secties/economie-van-technologie-en-innovatie/innovaties-publieke-sector-efficientie-studies/onderzoek/publicaties/onderzoeksrapporten/
http://www.tbm.tudelft.nl/over-faculteit/afdelingen/values-technology-and-innovation/secties/economie-van-technologie-en-innovatie/innovaties-publieke-sector-efficientie-studies/onderzoek/publicaties/onderzoeksrapporten/
http://www.tbm.tudelft.nl/over-faculteit/afdelingen/values-technology-and-innovation/secties/economie-van-technologie-en-innovatie/innovaties-publieke-sector-efficientie-studies/onderzoek/publicaties/onderzoeksrapporten/
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Figure 2.3. Malmquist indices. 

   

 

 

2.8 Conclusion 

It is often noted that Dutch housing corporations lack incentives to operate efficiently as they 

are not allowed to appropriate their profits. Also, competition is weak and entering the social 

housing market is almost impossible. Finally, supervision has proven to be insufficient in the 

past. Empirical research on this issue is scarce however. This chapter provides an attempt to 

fill this hiatus by estimating the efficiency of housing corporations by means of a Data 

Envelopment Analysis (DEA). This method allows us to conduct such a measurement with 

the limited information that is available.  

Another main advantage of efficiency measurement with DEA is that a certain efficiency 

score can always be traced back (i.e., it reveals by which other dmuôs, the dmu under 

consideration is ódefeatedô). If a corporation can provide a valid explanation of why its 

efficiency score is unfair, the model may be reconsidered. 

It is difficult to construct an optimal model. Opinions may differ about which outputs should 

be included in the model. Also, data availability is not optimal within the current setting. The 
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greatest problem is that corporations do not register housing management costs (i.e., costs for 

building, buying, etc.) uniformly. More effort needs to be done on this issue. 

These difficulties lead us to conclude that there is not a single optimal model. Therefore, we 

constructed multiple sub-models. Which model should be selected to base final conclusions 

on depends on subjective issues. Questions have to be answered about what should be counted 

as inputs and outputs.  

Average pure technical efficiency appears to be around 0.85 for most models. This implies 

that, on average, corporations should be able to reduce costs by at least 15 percent without 

reducing output. Note that these figures reflect relative efficiency scores. It could well be the 

case that corporations that are relatively efficient (those on the best practice frontier) are able 

to improve their efficiency as well. Also, we use models that are rather conservative. This 

means that our scores indicate the efficiency potential that is minimally attainable. 

To measure the change in efficiency over time, Malmquist indices are calculated. The results 

reveal that ï on average ï there has not been a structural change in efficiency in most years. 

From 2009 onwards however, the Malmquist indices reveal an annual increase in productivity 

of about five to ten percent. This implies that an upward trend may have set in. Only time will 

tell whether this trend will continue.  
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Appendix  

2.A Construction of output 2b 

Output 2b (see section 2.6.2) is defined as the average value of dwellings, corrected for the 

land price. The output is constructed as follows. First of all, we calculate a so-called óland 

price indexô for each municipality in the Netherlands. To this end, we make use of a hedonic 

regression conducted by Allers and Vermeulen (2013, 2016) on the basis of micro data on 

housing transactions obtained from the Dutch association of Realtors (Nederlandse Vereni-

ging van Makelaars o.g. en vastgoeddeskundigen, NVM). This dataset comprises information 

about the transaction price, location of the house and an extensive list of (physical) character-

istics of the dwelling, such as the size, the number of rooms, and maintenance condition. With 

this data, it is possible to correct (owner-occupied) housing prices for differences in these 

physical characteristics. For a more elaborate explanation about this method, see Allers and 

Vermeulen (2013). In this way, we can estimate the price of a house with average characteris-

tics, per year and per municipality. This price reflects the attractiveness of each location. That 

is, the land price index of municipality a is now calculated as the price of a dwelling with 

standard characteristics in municipality a ὖ  divided by the nation-wide average price of 

such a dwelling ὖ .  

Finally, these measures are converted from the municipality level to the level of corporations 

by means of weighted averages. For example, a corporation with 20 dwellings in municipality 

a and 80 in municipality b has a land price index of ὒ . Output 2b is now 

calculated as the average value of the corporation dwellings, divided by L. 

 

2.B Accounting principles of housing corporations 

The accounting system of the corporation sector makes a distinction between the óprofit and 

loss accountô and the ócash-flow accountô. The profit and loss account presents the revenues 

and expenditures of the corporations that have been imputed to a certain year. The cash-flow 

account deals with cash inflows and outflows in a certain year. Tables 2.B.1 and 2.B.2 give an 

overview of the elements of the sheets. The main difference between the two is that invest-

ments, for example made to build new dwellings, show up in the cash-flow sheet immediate-
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ly. These cash-flows are often being depreciated over several years so as to smoothen the 

expenditures however. Therefore, an investment may show up as depreciation in the profit 

and loss account for several years. Depreciation may therefore not only differ because of 

investments, but also because corporations may have different recovery periods.  

Table 2.B.1. Profit and loss account of corporations in 2010. 

Revenues Expenditures 

Rents Depreciation 

Reimbursements Other value-mutations of 

(im)material fixed assets 

Government contributions Ground rent 

Sale of dwellings Personnel expenditures 

   Wages and salaries 

   Social expenditures 

   Pension expenditures 

Changes in work in progress Maintenance expenditures 

Activated production for the benefit 

of the own company 

Unusual value-mutation in 

current assets 

Other operational revenues Other operational expendi-

tures 

 Sector specific tax 

The inputs we use in our models (personnel expenditures, maintenance costs and other 

operational expenditures) are obtained from the profit and loss accounts. For models 2 and 7, 

cash-outflows from investment activities are included as well. As an alternative, one could 

also choose to include depreciation as an input (which is more smooth). We have chosen not 

to do so, since depreciation in year t depends heavily on past decisions (i.e., investments) 

which cannot be influenced in the current year anymore. 

Table 2.B.2. Cash-flow sheet of corporations in 2010. 

Operational activities Investment activities 

Inflows Outflows Inflows Outflows 

Rents Ground rent Receipts from sale of 

current dwellings 

Expenditures for newly 

built dwellings 

Reimbursements Personnel costs 

   Wages and salaries 

   Social costs 

   Pension costs 

Receipts from sale of 

existing dwellings 

Expenditures for housing 

improvement 

Government contributions Maintenance costs Receipts from sale (other) Acquisition of dwellings 

Other operational receipts Other operational 

expenditures 

Receipts from financial 

fixed assets 

Expenditures for 

demolition of dwellings 

Interest receipts Interest expenditures  Other investments 

 Sector specific tax  External costs of selling 

current dwellings 

 Livability expenditures 

(excluding investments) 

 Expenditures for 

financial fixed assets 

 Corporate income tax   
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Scale, Mergers and Efficiency1 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1
 This chapter is based on Veenstra et al. (2016). 
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3.1 Introduction 

In many public service sectors, the optimal scale of operations is an important point of 

discussion, considering the vast literature on this issue (see e.g., Holzer et al., 2009; 

Leithwood and Jantzi, 2009; Blank et al., 2011). This chapter investigates the impact of 

increasing scale and merging of housing corporations on their efficiency. The last decades 

have seen many mergers of corporations in the Netherlands, and more are to be expected. If 

mergers do not appear to have desirable consequences, this would call for a more critical 

inspection of merger proposals. Previous studies failed to find consistent evidence in favour 

of mergers. 

The fact that mergers are not always driven by efficiency considerations is illustrated by the 

existence of many alternative merger motivations that have been put forward in the literature: 

herding (Devenow and Welch, 1996), reputational herding (Scharfstein and Stein, 1990), 

hubris (Roll, 1986), entrenchment (Shleifer and Vishny, 1989), empire building (Rhoades, 

1983) and institutional isomorphism (DiMaggio and Powell, 1983). Indeed, several surveys 

show that only a minority of the mergers within the Dutch social housing sector was explicitly 

motivated by efficiency considerations (Van Bortel et al., 2010). 

In theory, the effect of increasing scale on efficiency is ambiguous. In principle, according to 

Bogetoft and Wang (2005), a merger can be beneficial (or detrimental) for three reasons. First 

of all, a merger increases scale. If the production technology is characterized by economies of 

scale, increasing scale would improve efficiency. On the other hand, if there are diseconomies 

of scale, a merger will have a negative effect. Bogetoft and Wang (2005) call this the óscaling 

or size effectô. Usually, it is assumed that small organizations operate under economies of 

scale, which means that increasing scale will  reduce average costs because fixed costs are 

spread over a larger output, and because of specialization due to a better division of labour. 

On the other hand, if an organization grows too large, diseconomies of scale may set in due to 

increasing numbers of management layers and weaker connections with customers. As a 

result, the unit cost of public services is often assumed to be u-shaped, reflecting economies 

of scale (downward sloping average costs) for units below a certain critical size and disecon-

omies of scale for larger organizations. If this is indeed the case, it is the task of the organiza-

tion to strike the golden mean. 
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Secondly, A merger might lead to a reconsideration of operating practices because a new 

management team is brought in, or because the organizations are able to learn from each 

otherôs practices. Existing organizations usually have well established ways of doing things, 

even though more efficient practices have become available (technological progress). A 

merger, bringing together organizations used to doing things in different ways, forces them to 

reconsider procedures and operations and to learn from each other. This may result in the 

adoption of more efficient practices (see also Hansen et al., 2014). Thus, mergers might 

increase pure technical efficiency. We label this reasoning as the óshake-up hypothesisô. On 

the other hand, increasing scale through merging may reduce competition, which may 

increase organizational slack (CPB, 2013b) and therefore decrease pure technical efficiency.  

Thirdly, a merger combines two sets of inputs and outputs into one set. It might be that the 

mixture of this new set is more favourable (i.e., more balanced) than the original sets. 

Bogetoft and Wang (2005) call this the óharmony, scope or mixture effectô. 

Mergers can have negative temporary effects as well. New office buildings might be needed, 

IT-systems have to be integrated, and so on. Mergers and the uncertainties surrounding them 

may also have disruptive (i.e. shake-up) effects on managerial behaviour and organizational 

outcomes (Andrews and Boyne, 2012). Therefore, to obtain a complete picture of the 

relationship between scale and efficiency, it is essential to study a sufficiently long period and 

to distinguish between static and dynamic effects. 

In this chapter, first, we consider the presence of scale (dis)economies in the Dutch public 

housing sector, thereby answering the question what scale level is most suitable in this sector. 

Next, we adopt a dynamic viewpoint so as to assess the impact of increasing scale on 

organizational slack. Breaking down productivity changes into (1) changes in pure technical 

efficiency, (2) technological change and (3) a scale effect enables us to make this distinction.  

We find that most corporations operate under diseconomies of scale, implying that decreasing 

scale would increase scale efficiency. Concerning the effect of merging on pure technical 

efficiency, evidence is mixed. A non-parametric approach (Data Envelopment Analysis) 

seems to support the shake-up hypothesis, but this cannot be confirmed by a parametric 

approach (Stochastic Frontier Analysis). Therefore, the negative effects of scale increases 

seem to dominate. 
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The chapter is set up as follows. Section 3.2 gives a description of recent trends and reviews 

the literature on merging in the social housing sector. Methodological issues concerning both 

Data Envelopment Analysis and Stochastic Frontier Analysis are discussed in section 3.3. The 

model specifications are provided in section 3.4. Results are given in section 3.5. Section 3.6 

concludes. 

 

3.2 Recent developments and previous research  

3.2.1 Scale and mergers 

In many areas of public service provision, the trend of increasing the scale of operations is 

dominant. Whether we are examining education institutions, hospitals or local governments, 

recent decades show an ongoing process of mergers and amalgamations so that services are 

provided by fewer, but larger, organizations (Blank et al., 2011). This also applies to Dutch 

housing corporations.  

The last decades have shown a boom in merger activity among corporations. In particular, 

merger activity increased sharply in the mid-nineties. Most authors agree that this trend was 

ignited by changes in legislation that gave corporations considerably more autonomy, but also 

forced them to stand on their own feet. As a response, ñmost housing associations (é) 

changed their legal status from associations to (non-profit) corporationsò (Koopman et al., 

2008, p. 1). According to Koopman et al. (2008), this ignited the merger boom in the years 

hereafter.  

Already in 1994, the National housing council predicted the number of corporations to decline 

from over 900 to 400 within a few years.
2
 The process appeared to be somewhat less abrupt 

than expected, however. It took until 2010 before this figure was actually reached. The total 

number of corporations declined from to 858 in 1985 to 381 in 2012.
3
 Because the total 

housing stock in the hands of corporations remained fairly constant, the number of dwellings 

per corporation increased sharply. Figure 3.1 illustrates this for 2001-2012.  

 

                                                           
2
 Source: ñAantal corporaties zal door fusies halverenò (1994).  

3
 If we were to include ómunicipal housing companiesô, which provided part of the social housing in the 

twentieth century, the total number was 1,152 in 1985. Nowadays, all social housing is in hands of corporations. 

Source: Hakfoort et al. (2002). 
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Figure 3.1. Total number of housing corporations, and average number of dwellings per corporation, 

2001-2012. 

 

3.2.2 Literature review 

The trend to increase the scale of production is apparent in many areas of public service 

provision. The question is whether these institutions have been growing towards an optimal 

scale level, or whether overshooting may have occurred. In the private sector, efficiency 

considerations are usually the driving forces behind mergers. Indeed, a firm operating 

inefficiently is the perfect candidate for a takeover if the management of another firm knows 

how to improve efficiency and thereby stockholders value (CPB, 2013b).
4
 In the (semi-) 

public sector, mergers may have multiple goals.  

Indeed, for corporations, reasons to merge are diverse and specific targets are rarely provided 

(Koolma, 2008). That efficiency would increase as a result of mergers was usually taken for 

granted. Motives given for housing corporation mergers are quite heterogeneous: improving 

market position (Van Veghel, 1999; Cebeon, 2006; Koolma, 2008), increasing professional-

ism (Van Veghel, 1999), improving efficiency (Cebeon, 2006; Koolma, 2008) or resolving 

financial problems (Koolma, 2008; Veenstra et al., 2013). Only a minority of the mergers was 

explicitly motivated by taking advantage of scale economies (Van Bortel et al., 2010). This 

confirms the notion that for Dutch corporations, efficiency has long not been recognized as a 

major issue. For English housing associations on the other hand, efficiency appeared to be a 

more important motive (Van Bortel et al., 2010).  

                                                           
4
 However, even in the private sector failure rates among mergers appear to be high (Cartwright and Schoenberg, 

2006; Crooijmans, 2015). 
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A remarkable finding by Van Veghel (1999) is that the bulk of housing corporation merger 

negotiations fail somewhere along the way. Breakdown of negotiations is however mainly due 

to differences in company cultures, or personal issues (see also Koolma, 2008). 

Studies on the effects of increasing scale and merging do not find conclusive evidence. Based 

on a cross section of housing corporations in 2002, Koolma (2008) and Koolma et al. (2013) 

find evidence suggesting that larger corporations face higher costs than their smaller counter-

parts, whereas there is only a weak effect of the scale level on the scope of their portfolio 

management and no effect on the level of investments. This suggests that many corporations 

operate at diseconomies of scale. This observation affirms the findings of Schellevis and Van 

der Weyden (1987) who find a positive relation between size and average costs as well. 

According to CFV (2005), between 2000 and 2003, large corporations and merged corpora-

tions had relatively high average operating costs. Van Bortel et al. (2010) discuss the motiva-

tions, expected effects, and actual outcomes of mergers of housing associations in the 

Netherlands and England by reviewing existing research, and adding a few new insights. One 

of the main new findings is that (in the Dutch case) customer satisfaction drops directly after a 

merger, but rises sharply in the next few years. The authors further conclude that larger 

organizations are more active home-builders. Efficiency gains of increasing scale are not 

found. Overall, according to the authors, comparing mergers is complicated as mergers are 

driven by different motives and objectives, and therefore there is no single measure on which 

to judge the corporationsô performance. This does not mean, however, that one cannot 

investigate the effects on a socially desirable goal, such as efficiency.  

Cebeon (2006) investigates the effects of mergers in the Dutch housing corporation sector, by 

comparing the difference in characteristics between subsets of corporations that did and did 

not merge. In general, the merged corporations are larger, make larger investments, have more 

possession in urban areas, but do not differ in terms of their geographical location and 

financial position. Because the authors only give descriptive statistics, one cannot tell whether 

these differences are significant. Additionally, the authors conduct a qualitative analysis, 

focusing on a diverse subset of 15 corporations that have merged in the recent past. Goals of 

the merger appeared to be both financial (increasing market power, increasing efficiency, 

lowering risk, combining poor with rich organizations) and operational (improving adjustment 

to local circumstances, increasing scale in order to conduct large projects). In general, 

corporations state that most of the goals that were formulated in advance were actually 
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attained. The only goal that had not been fully achieved was an increase in efficiency. Indeed, 

most corporations showed an increase in number of employees as well as total expenditures 

after the merger.  

Mullins (2006) indicates that, within the English social housing market, there is a belief that 

efficiency gains from increasing scale (and merging) can be obtained. Not all English housing 

associations agree on this however (Mullins, 2007). Lupton and Kent-Smith (2012) argue that 

there is hardly any relation between average costs and scale of English housing associations, 

and that the effects of mergers are ambiguous as well. However, a few case studies investigat-

ed by Lupton and Kent-Smith (2012) indicate that mergers can be successful, but this success 

is most probably caused by the merger changing internal processes instead of a scale effect. A 

merger therefore does not automatically improve performance. The authors provide the 

example of two already large English housing associations merging into a very large organi-

zation. The merger process was characterized by a clear view of increasing efficiency, with a 

focus on communication and consultation with all stakeholders. Centralization of functions 

also appeared to contribute to efficiency. The question is of course whether these efficiency 

gains could also have been realized without the merger. That is, is it the scale increase that 

gave rise to the efficiency gains, or the organizational change and increased focus on efficien-

cy, or both? 

The aforementioned studies have in common that they mainly focus on short-term effects of 

mergers or investigate only a small sample of corporations. A more coherent approach is 

applied by Van den Berge et al. (2013) who conduct a longitudinal analysis based upon all 

Dutch corporations. They find no significant effects of merger activity on current costs, 

neither in the short run, nor in the long run. Splitting up mergers in terms of size or financial 

position does not increase significance. Overall then, the effect of mergers on costs is 

ambiguous. The often mentioned notion that merged corporations have higher costs than their 

unmerged counterparts is affirmed, but the authors emphasize that this is not a direct cause of 

the mergers. The authors acknowledge, however, that such results do not indicate whether or 

not mergers are favourable in terms of effects on efficiency, as they do not include output 

measures into their models. 

In another recent study, Crooijmans (2015) investigates the relation between mergers and 

several measures that serve as proxies for productive efficiency and finds hardly any signifi-

cant relationships. Crooijmans (2015) provides four possible explanations why mergers might 
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not lead to value creation. First of all, the management of the merging process might fail. 

Secondly, the technology in the sector might be insensitive to scale (i.e., there are neither 

economies nor diseconomies of scale). Thirdly, mergers may be ignited by strategic rather 

than economic motives. Finally, Crooijmans (2015) argues, corporations may mimic each 

other or follow the national merger trend.  

This chapter focuses on the first two explanations given by Crooijmans. The observation that 

mergers often occurred for other reasons than efficiency leads us to suspect that some 

corporations may have grown too big and therefore operate under diseconomies of scale 

because of the merger. Simultaneously, as noted in section 3.1, mergers may have an effect on 

the internal organization as it forces organizations to reconsider existing practices. Therefore, 

whether or not mergers were beneficial within the recent past remains unclear. The next 

section presents a framework meant to deal with these issues. 

 

3.3 Methodology  

3.3.1 Mergers and efficiency 

As noted in section 3.1, a merger may influence efficiency via (1) a scale effect, (2) an effect 

on pure technical efficiency and (3) a mixture effect. In this chapter, we will investigate the 

first two effects of mergers among Dutch housing corporations.  

We will ignore potential mixture effects of mergers and thus focus on the effects on scale 

efficiency and pure technical efficiency. Since we use only one input in our model, mixture 

gains could only be achieved by mixing of outputs. However, since corporations do not 

engage in activities that have a very different character, we assume that potential gains from 

mixing are negligible. Moreover, to the best of our knowledge, current software doesnôt allow 

for a straightforward implementation of mixture effects. In the next section, our approach is 

presented.  

3.3.2 Scale efficiency and pure technical efficiency 

In order to distinguish between the scale effect and the pure technical efficiency effect, we 

decompose total factor productivity change into (1) pure technical efficiency change, (2) 

technological change and (3) a scale effect. Such a decomposition may be conducted both by 

means of a Data Envelopment Analysis (DEA) and a Stochastic Frontier Analysis (SFA).  
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In chapter 2, we used Data Envelopment Analysis (DEA) to estimate the efficiency of housing 

corporations because, in our opinion, this method is most appropriate in this sector. We refer 

to chapter 2 (especially section 2.5) for an elaborate discussion on DEA. However, Simar and 

Wilson (2013) argue that using DEA-scores for making inferences is difficult and prone to 

incorrect estimations. This means that one should be cautious when for example using DEA-

scores as variables in regression analyses. Therefore, in studying the relation between scale, 

mergers and efficiency, we will not solely rely on DEA as we did in chapter 2, but use a 

parametric approach (i.e., Stochastic Frontier Analysis) as well. Conceptually, the two 

methods are rather similar however. We will first develop a framework for DEA and after-

wards present the SFA-approach. 

3.3.3 Mergers and efficiency in a non-parametric setting 

As noted in chapter 2, with DEA we may choose between a crs- and a vrs-specification.
5
 The 

crs-specification assumes that the relationship between input and output is linear (i.e., 

doubling the inputs leads to a doubling of the outputs). Figure 3.2 repeats Figure 2.2 from 

chapter 2 and shows the difference between crs and vrs for the one-input, one-output case. 

Suppose that the technology in the sector has variable returns to scale (i.e., the vrs-line 

resembles the true production possibility frontier). We may now distinguish between three 

definitions of efficiency. A dmu located on the vrs-frontier is pure technically efficient, 

meaning that given the current scale of operations, it cannot improve its efficiency. This holds 

for dmuôs A, B, C and D in Figure 3.2. However, B is the only dmu that is located on the crs-

frontier. This means that given the current technological possibilities, no dmu is more 

productive than B. Therefore, the distance to the crs-frontier reflects total (technical) ineffi-

ciency. Thus, although dmuôs A, C and D cannot improve efficiency given their scale, they 

could improve by moving along the vrs-frontier towards point B. That is, these three dmuôs 

(in contrast to dmu B) do not have a maximum scale efficiency. Total technical efficiency 

ὝὉ  is thus the product of pure technical efficiency ὝὉ  and scale efficiency ὛὉ. 

Thus: ὝὉ ὝὉ ὛzὉ. More specifically, we note that dmu A is operating under 

economies of scale as it could benefit from increasing its scale whereas dmuôs C and D are 

operating under diseconomies of scale.  

 

 

                                                           
5
 Other possibilities are non-increasing and non-decreasing returns to scale (see Coelli, 1996). 
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Figure 3.2. DEA with 1 input and 1 output, crs- versus vrs-specification. 

 

An inefficiently operating dmu, such as E, therefore has two possibilities for improvement. 

Firstly, it can retain the current scale of operations, but work more efficiently (moving from E 

to C). Secondly, it may improve productivity even further by decreasing its scale to point B 

(for example by spinning off activities). A third possibility ï profiting from a shift of the 

entire best practice frontier (technological progress) ï is not considered in this example as this 

is exogenous to corporations. 

3.3.4 Malmquist indices 

Total factor productivity change ὓ  can be written as the product of ὓ , a change 

in technology (i.e., the total shift of the frontier over time), ὓ , the change in pure 

technical efficiency (the extent to which a dmu approaches the vrs-frontier) and ὓ , the 

change in scale efficiency (Coelli, 1996). Thus: 

 

 ὓ ὓ ὓz ὓzίὩὧὬ (3.1) 

In the example of Figure 3.2, a movement from E to C resembles pure technical efficiency 

change and a movement from C to B indicates an increase in scale efficiency. Further 

decompositions of the Malmquist index are possible (Simar and Wilson, 1998b). 
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3.3.5 Bootstraps 

Simar and Wilson (1998a; 1999) note that efficiency scores estimated by means of DEA may 

be biased because they are derived using finite data samples. The true production possibility 

frontier is not observed; changing the data would change the results. Statistical estimation 

needs replication of the data-generating process. Therefore, wherever possible, we use the 

bootstrap procedure of Simar and Wilson (1999), replicating the data generating process in 

order to correct for potential biases and obtain confidence intervals. However, because 

bootstrapped DEA cannot be combined with controlling for exogenous variables, we cannot 

use it throughout the entire chapter. Without delving into the details, the process of bootstrap-

ping Malmquist indices consists of five stages (see also Arjomandi et al., 2011 or Gitto and 

Mancuso, 2012): 

 

1. Estimate the ósimpleô Malmquist indices following the ordinary procedure (see Coelli, 

1996). 

2. Construct a pseudo-dataset, based on a kernel density estimation making use of the 

reflection method of Silverman (1986). 

3. Calculate the Malmquist indices, using the pseudo-dataset obtained in step (2) as the 

reference set. 

4. Repeat steps 2 and 3 B times. This gives a vector of bootstrap estimates. 

5. From the vector in step (4), calculate the unbiased estimates of the Malmquist indices 

and the confidence intervals, based upon the preferred level of confidence. 

3.3.6 Mergers and efficiency in a parametric setting 

As noted in section 3.3.2, using DEA-scores as variables in a regression analysis may lead to 

incorrect estimations (Simar and Wilson, 2013). Therefore, we supplement the DEA by a 

parametric approach (SFA). SFA also allows us to decompose total factor productivity into 

pure technical efficiency change, technological change and a scale effect. We do this by 

means of the method introduced by Orea (2002).
6
 First we use an SFA to estimate a translog 

cost function,
7
 and to calculate efficiency scores. Next, we use the parameter estimates 

together with the efficiency scores to calculate total factor productivity changes and their 

decompositions.  

 

                                                           
6
 For an application to a cost function, see e.g. Abdul-Majid et al. (2011). 

7
 One may also estimate production functions or distance functions if these are more suitable. 
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We estimate the following translog cost-function: 
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(3.2) 

Where: 

ὅ ὧέίὸί 

ὣ έόὸὴόὸ ά ρȟȣȟὓ  

ὤ ὩὼέὫὩὲέόί Ὢὥὧὸέὶ Ὧ ρȟȢȢȢȟὑ 

ὺ ὶὥὲὨέά Ὡὶὶέὶ ὸὩὶά ὲέὶάὥὰ ὨὭίὸὶὭὦόὸὭέὲ 

ό ὭὲὩὪὪὭὧὭὩὲὧώ ὸὩὶά ὬὥὰὪ ὲέὶάὥὰ έὶ ὸὶόὲὧὥὸὩὨ ὲέὶάὥὰ ὨὭίὸὶὭὦόὸὭέὲ 

ὸ ὸὭάὩ 

Note that we do not include input prices because these are not available. We do correct our 

cost measures for inflation in order to make them comparable over the years.
8
 This is more 

appropriate than explicitly including price indices in the model, since these indices would 

suffer from multicollinearity with ὸ.  

The estimated parameters and efficiency scores can be used to calculate the change in total 

factor productivity and its decomposition into (1) the change in pure technical efficiency, (2) 

technological change and (3) a scale effect. In general, we have: 

 ὝὪὴ ὧὬὥὲὫὩὴόὶὩ ὸὩὧὬὲὭὧὥὰ ὩὪὪὭὧὭὩὲὧώ ὧὬὥὲὫὩὸὩὧὬὲέὰέὫὭὧὥὰ ὧὬὥὲὫὩ

ίὧὥὰὩ ὩὪὪὩὧὸ 

(3.3) 

This is calculated as follows: 

                                                           
8
 To be precise, we correct wages and salaries by means of a general wage index. Maintenance costs are 

corrected by means of a housing development price index (which takes into account the change in the price of 

materials and the change in wages for persons employed in housing construction). Other current expenditures are 

corrected by means of the general consumer price index. All other costs (only relevant if we use total expendi-

tures instead of operational costs) are corrected by means of the housing development index. 
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ὛὊ ‐ ὛὊ‐ ὣ ὣ  

(3.4a) 

Where: 

 ‐
‬ÌÎ ὅ

‬ÌÎ ὣ
 (3.4b) 

 

 ὛὊ ρ ‐ Ⱦ ‐  (3.4c) 

 

3.4 Model specification 

3.4.1 Data Envelopment Analysis 

As noted in chapter 2, several model specifications are possible, depending on both theoretical 

and practical considerations. To investigate the (long-term) effects of mergers, we have to rely 

on a simple model that can be estimated for multiple years, because for more elaborate 

models, data availability is insufficient. Therefore, we adopt a model that is closely related to 

model 1a from chapter 2.  

We relate current expenditures to the total number of new housing allotments, the number of 

continued contracts and the increase in quality of the dwellings. New allotments have been 

split up into four separate outputs: (1) persons below 65, housed adequately, (2) persons 

below 65, housed inadequately, (3) persons above 65, housed adequately, (4) persons above 

65, housed inadequately. Adequate housing in this context means providing a dwelling that 

has a rent in accordance with the income of the tenant. The number of continued contracts is 

split up into households in (1) dwellings suitable for the elderly and handicapped and (2) all 

other dwellings.  

The quality of dwellings is given by the number of WWS-points (see also section 2.6.2). 

Because one of the models we estimate is a crs-model, a relative output measure like average 

WWS-points (used in the models in chapter 2) would be inappropriate (Podinovski, 2004). 
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Therefore, we have to adapt model 1a from chapter 2 slightly.
9
 We use the increase in average 

WWS-points, multiplied by the weighted number of dwellings in the current year as output. 

Thus:  

ὕόὸὴόὸὃὺὩὶὥὫὩ ὡὡὛ ὴέὭὲὸί ὩὲὨ έὪ ώὩὥὶὥὺὩὶὥὫὩ ὡὡὛ ὴέὭὲὸί ὦὩὫὭὲὲὭὲὫ έὪ ώὩὥὶ

πzȢυὨύὩὰὰὭὲὫί ὦὩὫὭὲὲὭὲὫ έὪ ώὩὥὶὨύὩὰὰὭὲὫί ὩὲὨ έὪ ώὩὥὶ 

Operational expenditures are taken as input. Operational expenditures consist of (1) wages 

and salaries, (2) maintenance costs and (3) other operational expenditures.
10

 For complete-

ness, we also consider a specification with total expenditures as input, which is given by 

operational expenditures plus depreciation, other value mutations of (im)material fixed assets 

and ground rent. Further, the number of dwellings at the start of the year is included as a 

nondiscretionary input. Finally, average age of the housing stock, soil quality of the region 

where the corporation is active and address density are included as exogenous variables. A 

simple regression indicates that corporations with an older housing stock, a less firm soil and 

a lower address density are disadvantaged (details not shown).
11

 The specification is presented 

in Table 3.1.  

Table 3.1. Model specification DEA. 

 Model 1 Model 2 

Input Operational expenditures Total expenditures 

Output Adequate housing (age<65) 

Inadequate housing (age<65) 

Adequate housing (age>65) 

Inadequate housing (age>65) 

Continued contracts (ordinary dwellings) 

Continued contracts (special dwellings) 

Change in housing quality (change in WWS-points) 

See model 1 

Fixed input Number of dwellings at the beginning of the year See model 1 

Exogenous variables Average age of dwellings 

Soil quality 

Address density 

See model 1 

 

                                                           
9
 In principle, an optimal solution would be to conduct a hybrid model (using a vrs-specification for WWS-

points and a crs-specification for all other outputs). However, such an approach is ï to the best of our knowledge 

ï not yet implemented in DEA-software. 
10

 Operational costs have however been adjusted (so as to increase comparability) in the same way as in chapter 

2 (see section 2.6.3).  
11

 Note that in chapter 2, we did not include address density as exogenous variable. This is because this variable 

does not always show a significant impact on efficiency. 
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3.4.2 Stochastic Frontier Analysis 

The model used for the Stochastic Frontier Analysis is slightly other than the one for the Data 

Envelopment Analysis. We use only 3 outputs in order to avoid multicollinearity. The 

specification is given in Table 3.2. 

Table 3.2. Model specification SFA. 

 Variable name Model 1 Model 2 

Cost variable ὅ Operational expenditures Total expenditures 

Output  ὣ New housing See model 1 

 ὣ Continued contracts  

 ὣ Housing quality (WWS-points)  

Exogenous variables ὤ Average age of dwellings See model 1 

 ὤ Soil quality  

 ὤ Address density  

 

3.5 Results 

3.5.1 Efficiency scores and (dis)economies of scale (DEA) 

The DEA-results are given in Table 3.3. For model 1, the average total (crs) efficiency score 

is 0.74. Pure technical efficiency (vrs) is 0.86 and half of the corporations is located on the 

vrs-frontier. Average scale efficiency (i.e., crs efficiency/vrs efficiency) is 0.85. This implies 

that the savings potential by increasing pure technical efficiency is roughly equal to the 

potential efficiency gains by changing scale. According to model 2, (scale) efficiency is 

somewhat lower. 

Table 3.3. Static DEA results (all years). 

 Period Average 

efficiency 

St. 

dev. 

% with maximum 

score 

Minimum 

efficiency 

Model 1      

Total efficiency 2002-2012 0.74 0.20 25% 0.24 

Pure technical efficiency 2002-2012 0.86 0.17 50% 0.26 

Scale efficiency 2002-2012 0.85 0.16 25% 0.36 

Model 2      

Total efficiency 2002-2012 0.69 0.23 25% 0.21 

Pure technical efficiency 2002-2012 0.84 0.19 50% 0.24 

Scale efficiency 2002-2012 0.81 0.19 20% 0.24 

N runs from 461 in 2002 to 319 in 2012. 

Table 3.4a presents scale (dis)economies in 2010 for the standard (non-bootstrapped) DEA 

model. The results of both models are quite similar. In 2010, 6 percent of the corporations 

operated under economies of scale, while 70 percent experienced diseconomies of scale. The 

bulk of the corporations should therefore be able to improve scale efficiency by reducing their 
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size. Scale efficiency is highest for corporations with 501-1,000 dwellings. For corporations 

with more than 2,500 dwellings, strong diseconomies of scale appear. Note that in 2012, 

corporations possessed about 6,300 dwellings on average (see Figure 3.1). Therefore, it 

appears that many corporations have grown too big.
 
Note that, because DEA defines scale by 

means of all outputs and inputs, not by number of dwellings, it is possible that both econo-

mies and diseconomies of scale occur within the group of corporations with 1,001-2,500 

dwellings (and in other groups). Also, not all corporations with more than 2,500 dwellings 

operate under diseconomies of scale. In other words: one cannot simply identify an optimal 

number of dwellings. 

Table 3.4a. Scale (dis)economies in 2010 (non-bootstrapped). 

Number of 

dwellings 

Number of 

corporations 

Average 

scale 

efficiency 

% corporations 

with economies 

of scale 

% corporations 

with scale 

neutrality  

% corporations 

with diseconomies 

of scale 

Model 1      

< 500 32 0.96 34% 59% 6% 

  501 ï 1,000 33 0.99 30% 48% 21% 

1,001 ï 2,500 84 0.95 7% 37% 56% 

2,501 ï 5,000 68 0.88 0% 16% 84% 

  5,001 ï 10,000 73 0.81 0% 10% 90% 

>10,000 71 0.69 0% 6% 94% 

All corporations 361 0.83 6% 24% 70% 

Model 2      
< 500 32 0.95 31% 56% 13% 

  501 ï 1,000 33 0.99 27% 52% 21% 

1,001 ï 2,500 84 0.92 1% 32% 67% 

2,501 ï 5,000 68 0.86 0% 19% 81% 

  5,001 ï 10,000 73 0.77 0% 11% 89% 

>10,000 71 0.63 0% 7% 93% 

All corporations 361 0.83 6% 24% 70% 

In 2010, the total number of corporations was 401. Due to data omissions, this dataset comprises 361 corpora-

tions. 

(Dis)economies of scale need not always be significant. To test this, Table 3.4b repeats Table 

3.4a for a bootstrapped DEA model. In this way, we can investigate whether or not scale 

(dis)economies are significant. Note however that the model has changed, since (as noted in 

section 3.3.4) a bootstrap specification does not allow the model to control for exogenous 

characteristics directly (i.e., the efficiency scores cannot be corrected for differences in 

exogenous factors). One cannot make use of both advantages (bootstrapping and controlling 

for exogenous factors) simultaneously.
12

 Also, we only present results for model 1 to conserve 

space and time. 

                                                           
12

 Whether or not a bootstrapped model should be used is ambiguous: if the exogenous circumstances are very 

important to the efficiency scores, a non-bootstrapped model might be preferred. If the exogenous circumstances 

are not so important, a bootstrapped model might be better. 
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The bottom row of Table 3.4b reveals that about one third of all corporations experienced 

significant diseconomies of scale (compared with 70 percent given in Table 3.4a). 

As noted, ideally, the model would also include measures of, for example, customer satisfac-

tion as output (see also section 2.6.2). Unfortunately however, data on this issue are available 

for a subgroup of 149 corporations only. Moreover, the methodology of measurement has 

changed between 2011 and 2012. A simple cross-section regression for 2012 however reveals 

that large corporations have significantly lower scores on (most components of) customer 

satisfaction. Including the average score on customer satisfaction as an output, using data for 

2012, does not change results much (details not shown). Therefore, we have no reason to 

believe that including customer satisfaction would alter conclusions about scale efficiency. 

Also, as noted, corporations have the task of improving livability. We exclude measures of 

livability however, because these are available for a few years only.  

Table 3.4b. Scale (dis)economies in 2010 (bootstrapped). 

Number of 

dwellings 

Number of 

corporations 

Average 

scale 

efficiency 

% corporations 

with significant 

economies of 

scale 

% corporations 

with  no 

significant 

(dis)economies 

of scale 

% corporations 

with  significant 

diseconomies of 

scale 

Model 1      

< 500 32 0.99 13% 88% 0% 

  501 ï 1,000 33 0.97 0% 100% 0% 

1,001 ï 2,500 84 0.93 2% 87% 11% 

2,501 ï 5,000 68 0.91 0% 84% 16% 

  5,001 ï 10,000 73 0.87 3% 49% 48% 

>10,000 71 0.74 1% 15% 83% 

All corporations 361 0.89 2% 66% 32% 

In 2010, the total number of corporations was 401. Due to data omissions, this dataset comprises 361 corpora-

tions. 

3.5.2 Malmquist indices (DEA) 

To investigate efficiency changes over time, bootstrapped Malmquist indices are presented in 

Table 3.5. An index above (below) one indicates an increase (decrease) in efficiency. The 

index of total factor productivity change (tfpch) is decomposed into pure efficiency change 

(pech), technological change (techch) and scale efficiency change (sech), as described by 

equation (3.1).  

Table 3.5 indicates that in most years, the change in pure technical efficiency is higher for 

merged corporations than for unmerged corporations. This gives an indication that the shake-

up hypothesis may hold. On the other hand, each year, merged corporations have a lower 

scale effect meaning that merged corporations often operate under diseconomies of scale. 
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Finally, it seems that from 2009 onwards, a trend of increasing total factor productivity has set 

in.  

Note however that these scores donôt provide evidence about the significance of the effects. 

Therefore, section 3.5.3 provides a further inspection. Note also that the year-to-year variation 

in Malmquist indices is rather high. As noted in section 2.7, such high indices should be 

interpreted with caution. This is why we will also conduct a parametric approach to test the 

robustness of these numbers (see section 3.5.5).  

Table 3.5. Average Malmquist indices (bootstrapped). 

3.5.3 Relation between scale, mergers and efficiency: baseline DEA-results 

The previous section gives some evidence in favour of the shake-up hypothesis. To test this 

more thoroughly, we estimate a regression with the Malmquist components as dependent 

variables. To be more precise, we develop dependent variables that increase with the relevant 

Malmquist index. Therefore, we define efficiency in year t as the efficiency in year t-1 

multiplied by the relevant (bootstrapped) Malmquist index between t-1 and t. For example, if 

efficiency for a certain dmu is 0.5 in the first year and the Malmquist index of total factor 

 Model 1 Model 2 

Period Pure 

technical 

efficiency 

change 

Techno-

logical 

change 

Scale 

Effect 

Total factor 

productivity 

change 

Pure 

technical 

efficiency 

change 

Techno-

logical 

change 

Scale 

Effect 

Total factor 

productivity 

change 

Merged 

corporations 

        

2002/2003 1.31 0.82 0.78 0.84 1.17 0.68 0.81 0.60 

2003/2004 1.23 0.95 0.89 0.89 1.10 1.21 0.84 1.12 

2004/2005 1.09 0.98 0.86 0.85 0.89 1.15 1.11 1.00 

2005/2006 1.23 1.05 1.11 1.13 1.29 1.00 0.88 1.13 

2006/2007 1.21 0.93 1.03 0.91 1.59 0.94 1.07 1.35 

2007/2008 1.13 1.11 0.90 1.00 1.22 1.17 1.03 1.09 

2008/2009 0.91 1.11 0.93 0.94 0.97 1.10 0.79 0.95 

2009/2010 1.29 0.92 0.95 1.03 1.20 1.03 0.86 0.96 

2010/2011 1.18 1.32 0.93 1.42     

2011/2012 1.41 0.76 0.95 1.00     

Unmerged 

corporations 

        

2002/2003 1.21 0.86 1.02 1.03 1.15 0.69 1.02 0.76 

2003/2004 1.13 0.99 1.15 1.08 1.15 1.22 1.09 1.40 

2004/2005 1.08 0.98 0.89 0.97 1.00 1.15 1.02 1.06 

2005/2006 1.12 1.02 1.22 1.05 1.21 0.94 0.98 1.05 

2006/2007 1.15 0.94 1.26 1.02 1.21 0.93 1.14 1.06 

2007/2008 1.01 1.02 1.05 0.99 1.00 1.16 1.25 1.06 

2008/2009 0.94 1.10 0.97 1.01 1.03 1.05 0.84 1.05 

2009/2010 1.32 0.88 1.04 1.11 1.33 1.07 1.14 1.34 

2010/2011 0.97 1.27 0.99 1.19     

2011/2012 1.46 0.77 1.05 1.11     
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productivity ὓ  between that year and the next equals 1.5, our measure of total 

efficiency ὉὪὪ
ὸ
ὸὪὴ in the second year equals 0.5*1.5=0.75. We express efficiency in natural 

logarithms so that each year, the variable changes with (the logarithm of) the Malmquist 

index. The dependent variables, respectively total efficiency, pure technical efficiency and 

scale efficiency thus read: 

 ÌÎὉὪὪ ÌÎὉὪὪ ὓz ȟ ÌÎὉὪὪ ÌÎ ὓ ȟ  (3.5a) 

 ÌÎὉὪὪ ÌÎὉὪὪ ὓz ȟ ÌÎὉὪὪ ÌÎὓ ȟ  (3.5b) 

 ÌÎὉὪὪ ÌÎὉὪὪ ὓz ȟ ÌÎὉὪὪ ÌÎὓ ȟ  (3.5c) 

Table 3.6 presents the results for model 1.
13

 The first column gives the effects of a change in 

the number of dwellings and of merger activity on total efficiency change (see equation 3.5a). 

The second column gives the effect on pure technical efficiency change (equation 3.5b). We 

do not include a column with the effects of mergers on scale efficiency, as this would not be 

very informative. Indeed, if two corporations that already operate under diseconomies of scale 

merge, diseconomies will increase by definition (and scale efficiency would decrease). Note, 

however, that the regression of mergers on total efficiency also includes a component of scale 

efficiency. This column is included in order to show the net effect of mergers on total factor 

productivity. 

According to regression 2 (Table 3.6), the relationship between the number of dwellings and 

pure technical efficiency is an inverted u-curve. The maximum of this curve is located at 

around 46,000 dwellings, a size that is reached by only one percent of the corporations.
14

 This 

means that, in most cases, increasing scale seems to have positive impact on pure technical 

efficiency. This provides support for the shake-up hypothesis.  

  

                                                           
13

 Note that we have an unbalanced panel because of the mergers. We handle this by taking the corporation 

classification of the first year (2001) as a starting point. If two corporations (A and B) merge to one corporation 

(AB) between 2001 and 2002, we thus still have two separate observations in 2002 (that is, corporation AB now 

returns twice in the dataset). So, in effect, we estimate both the efficiency effects of A growing towards AB and 

of B growing towards AB. Note that in this case, we would have óidentical twinsô in our dataset from 2003 

onwards (as AB pops up two times each year). Therefore, we exclude one of these óidentical twinsô from our 

regression from 2003 onwards. 
14

 Note that this number should not be interpreted as the optimal number of dwellings, because regression (2) in 

Table 3.6 only deals with pure technical efficiency. So, regression (2) concludes that (unless corporations are 

very large), an increase in scale has a positive effect on pure technical efficiency. However, regression (1) 

indicates that increasing scale has no effect on total efficiency. 
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Table 3.6. Regressions of efficiency measures on scale and mergers. 

 (1) (2) (3) (4) 

 Total 

efficiency 

Pure technical 

efficiency 

Total 

efficiency 

Pure technical 

efficiency 

Dwellings (*1000) -0.0011 0.0163***   

 (-0.2774) (4.0823)   

Dwellings organic year t (*1000)   0.1070*** 0.1053*** 

   (3.8003) (4.1804) 

Dwellings organic year t-1 (*1000)   -0.1355*** -0.0744*** 

   (-5.5745) (-3.3633) 

Dwellings merger (*1000)   -0.0016 0.0131*** 

   (-0.4280) (3.0089) 

Dwellings
2 
(*1000) -0.00002 -0.0002*** -0.000009 -0.0001** 

 (-0.5366) (-3.5964) (-0.2207) (-2.3719) 

Merger year t -0.0632** -0.0168 -0.0435 -0.0007 

 (-2.2278) (-0.6255) (-1.5583) (-0.0255) 

Merger year t-1 -0.0143 0.0394 -0.0169 0.0399 

 (-0.4764) (1.5363) (-0.5959) (1.5522) 

Merger year t-2 -0.0288 -0.0217 -0.0233 -0.0190 

 (-0.9874) (-0.7227) (-0.7944) (-0.6233) 

Merger year t-3éT 0.0198 0.0253 0.0201 0.0299 

 (0.6154) (0.8855) (0.5798) (0.9794) 

Average age of housing stock
a 

-0.0144*** -0.0118*** -0.0142*** -0.0124*** 

 (-3.7019) (-3.3888) (-3.5663) (-3.2326) 

Soil quality
a 

-0.2464 0.0646 -0.1155 0.1225 

 (-1.2849) (0.3556) (-0.5872) (0.6055) 

Address density
a 

0.0764*** 0.0508** 0.0825*** 0.0620** 

 (3.0396) (2.0590) (3.4495) (2.3751) 

Constant -0.2338 -0.6964*** -0.2139 -0.7225*** 

 (-1.0766) (-3.1872) (-0.9967) (-2.9178) 

N 4,389 4,389 3,912 3,912 

R-squared 0.1684 0.1286 0.1936 0.1305 

     

Panel analysis 2002-2012. Fixed effects and year effects included.  

Robust t-statistics (based on clustered standard errors) between brackets. 

*** p<0.01, ** p<0.05, * p<0. 
a 
As a bootstrap specification does not allow the model to control for exogenous characteristics, the efficiency 

scores cannot be corrected for differences in exogenous factors a priori. Therefore, these factors have to be 

included as control variables in the regression equation. 

The aforementioned results indicate that for corporations operating under economies of scale, 

increasing scale would improve both scale efficiency and pure technical efficiency. For 

corporations with diseconomies of scale however, there are two opposite effects. Increasing 

scale would decrease scale efficiency, and improve pure technical efficiency. Whether or not 

increasing scale is advantageous thus depends on the initial situation. According to regression 

1 of Table 3.6, there is no significant effect of increasing scale on total efficiency. Thus, both 

effects appear to cancel each other out on average.
15

 

                                                           
15

 Note however that this finding might in fact resemble the case of a ósummation mergerô. Consider Figure 3.2 

again. Suppose that two corporations, X and Y, merge into a new organization, Z, which is simply the sum of the 

original organizations (i.e., ὕόὸὴόὸ ὕόὸὴόὸ ὕόὸὴόὸ; Ὅὲὴόὸ Ὅὲὴόὸ Ὅὲὴόὸ). Obviously, total 

productivity doesnôt change in this case (society is equally well off), but scale efficiency has decreased 

(corporation Z is larger than the optimal scale at B) and pure technical efficiency has increased (Z is closer to the 
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Note that corporations can alter their scale in two ways: through organic growth (building, 

buying) and by merging. To disentangle these two components, regressions 3 and 4 include 

both a variable measuring the scale level that has been reached through organic growth 

(dwellings organic) and a variable measuring the number of dwellings obtained by merging 

(dwellings merger).
16

  

Organic growth appears to have a positive impact on pure technical efficiency in the same 

year (regression 4). This impact is moderated by a negative lagged effect however.
 
This is 

probably a result of how we use the data. If a corporation builds dwellings at the end of year t, 

we perceive it as a scale increase in year t. Total expenditures in year t will probably increase 

only moderately, since in the first months of the year nothing happened. The net effect of 

organic growth on pure technical efficiency is still positive and significant however (0.1053-

0.0744=0.0309 (or 3 percent if the number of dwellings increases by 1,000)). The effect of 

growth by merger is smaller (0.0131 or 1.3 percent) but also significant.
17

 This is consistent 

with the hypothesis of Hansen et al. (2014) and the findings of Lupton and Kent-Smith 

(2012), that (especially) merging may be beneficial because it leads to a reconsideration of 

existing practices, improving pure technical efficiency.
18

 According to regression (4), this 

does not only hold for merging but for organic growth as well. This is surprising, since there 

would not be a reason to expect a reconsideration of practices when organic growth occurs.  

Note that the effects are economically small: a scale increase of 1,000 dwellings leads to an 

increase in pure technical efficiency of about 1.3 to 3 percent (minus the very small effect of 

the quadratic term)Ȣ Such scale increases only occur with mergers. Organic growth deals with 

much smaller numbers (Crooijmans, 2015). 

                                                                                                                                                                                     
vrs-frontier than X and Y). Therefore, in theory, it could be that two corporations ómerge on paperô (i.e., they 

merge from a legal point of view, but do not integrate any of their operations, so that, materially, nothing will 

change). If this were to be the case, our empirical result might reflect window-dressing. However, we presume 

that this is very unlikely because there seems to be no point in merging on paper only. 
16

 These variables are constructed as follows. In the first year of measurement (2002), dwellings organic simply 

equals the total number of dwellings of each corporation and dwellings merger is zero. Dwellings organic 

increases or decreases throughout the years if the corporation alters its housing stock by building, demolishing, 

buying or selling. Dwellings merger increases by the extent of a merger, if a merger occurs. By definition, the 

sum of the two variables equals the total housing stock of the corporation. 
17

 Because the lagged variable of dwellings merger is not significant, we dropped this variable from the 

regression. 
18

 One could question why the scale increase of the merger is significant rather than the merger dummy. This is 

probably due to multicollinearity however. Indeed, when removing dwellings merger from regression 4, the 

merger dummy in year t becomes significant. One could also argue that a big merger (i.e., a merger leading to a 

large scale increase) may have a stronger impact that a small merger. 



70  Chapter 3 

 

Again, the effect of merging on total efficiency (regression 3) is not significantly different 

from zero. This seems to be in line with the findings of Van den Berge et al. (2013) and 

Crooijmans (2015) who did not find any effect of merging on aggregate costs and efficiency 

measures. This is not surprising, considering our earlier result that many corporations operate 

under diseconomies of scale. The effect of organic growth on total efficiency (0.1070-

0.1355= -0.0285) is negative, but insignificant, indicating that the decrease in scale efficiency 

cancels out the increase in pure technical efficiency.  

In short, growth ï whether organic or by merger ï seems to improve pure technical efficiency. 

However, it appears that ï at least for the period studied in this chapter ï increasing scale did 

not succeed in raising total productivity, because for many corporations, it reduced scale 

efficiency.  

3.5.4 Robustness check within DEA  

The results from Table 3.6 may be biased because the decision to merge is obviously not a 

random (or purely exogenous) process. It may depend upon many factors, one of which might 

be pre-merger efficiency. Similarly, organic growth may also be driven by initial efficiency. 

As a result, our control group includes corporations that may be incomparable because they 

did not merge. 

The selection effect of merging can be mitigated by dropping the corporations that did not 

merge in our research period from the regressions. The control group then consists of 

corporations that merged, just like the treatment group, but in a different year. Table 3.7 gives 

the results, which turn out to be very similar to the main results in Table 3.6. Therefore, it 

appears that our results are not driven by a selection effect. 

Concerning organic scale increases, the reverse causation problem may be dealt with by 

means of instrumental variables (IV) regression. We instrument the number and the squared 

number of dwellings by (1) the (first and second order) lagged number of dwellings, (2) the 

(first and second order) lagged number of dwellings, squared and (3) the number of dwellings 

that the subnational government is planning to facilitate in the region where the corporation is 

active. The latter variable is based on De Nieuwe Kaart van Nederland, a dataset comprising 

all housing projects that subnational governments are planning to implement. We presume 

that corporations operating in regions with such plans have a stronger incentive for increasing 
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scale than others. Also, we assume this variable is exogenous as it reflects decisions of 

subnational governments, not corporations.  

Table 3.7. Regressions of efficiency measures on scale and mergers (merged corporations only). 

 (1) (2) (3) (4) 

 Total 

efficiency 

Pure technical 

efficiency 

Total 

efficiency 

Pure technical 

efficiency 

Dwellings (*1000) -0.0015 0.0165***   

 (-0.3562) (4.1043)   

Dwellings organic year t (*1000)   0.0976*** 0.0879*** 

   (3.6131) (3.9680) 

Dwellings organic year t-1 (*1000)   -0.1206*** -0.0515*** 

   (-5.3609) (-2.6110) 

Dwellings merger (*1000)   -0.0022 0.0137*** 

   (-0.5638) (3.0642) 

Dwellings
2 
(*1000) -0.00002 -0.0002*** 0.000001 -0.0001** 

 (-0.4004) (-3.6045) (0.0257) (-2.3651) 

Merger year t -0.0717** -0.0190 -0.0533* -0.0071 

 (-2.5490) (-0.6996) (-1.9528) (-0.2622) 

Merger year t-1 -0.0189 0.0383 -0.0213 0.0386 

 (-0.6467) (1.5376) (-0.7675) (1.5299) 

Merger year t-2 -0.0339 -0.0180 -0.0269 -0.0158 

 (-1.0980) (-0.5688) (-0.8592) (-0.4849) 

Merger year t-3éT 0.0120 0.0389 0.0181 0.0434 

 (0.3251) (1.2053) (0.4595) (1.2843) 

Average age of housing stock
a 

-0.0120*** -0.0095** -0.0101** -0.0084 

 (-2.7012) (-2.1836) (-2.0770) (-1.5504) 

Soil quality
a 

-0.3752 -0.2177 -0.1859 -0.1529 

 (-1.2725) (-0.7758) (-0.6305) (-0.5166) 

Address density
a 

0.0780*** 0.0483* 0.0791*** 0.0547* 

 (2.8246) (1.7182) (2.9332) (1.7969) 

Constant -0.2030 -0.5138 -0.3303 -0.6460* 

 (-0.6223) (-1.5142) (-1.1019) (-1.7465) 

N 1,956 1,956 1,701 1,701 

R-squared 0.1783 0.1476 0.2187 0.1408 

     

Panel analysis 2002-2012. Fixed effects and year effects included.  

Robust t-statistics (based on clustered standard errors) between brackets. 

*** p<0.01, ** p<0.05, * p<0.1 
a 
As a bootstrap specification does not allow the model to control for exogenous characteristics, the efficiency 

scores cannot be corrected for differences in exogenous factors a priori. Therefore, these factors have to be 

included as control variables in the regression equation. 

Table 3.8 gives the results of the IV-regression. The Kleibergen-Paap statistic indicates that 

our instruments are strong. According to regression (4), growth by merger still increases pure 

technical efficiency, but organic growth loses significance. This implies that the net effect of 

organic growth on total efficiency is negative (regression (3)). These findings are more in line 

with the idea brought forward by Bogetoft and Wang (2005) and Hansen (2014). Increasing 

scale is only beneficial if it is attained by means of a merger, because in this case existing 

practices might be reconsidered. Increasing scale via organic grows reduces scale efficiency 

in many instances without bringing any positive effects. The net effect of a merger on total 
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efficiency remains insignificant. This analysis thus implies that a merger has a negative and a 

positive effect, which indicates the presence of a paradox. 

Table 3.8. Regressions of efficiency measures on scale and mergers (IV-regression). 

 (1) (2) (3) (4) 

 Total 

efficiency 

Pure technical 

efficiency 

Total 

efficiency 

Pure technical 

efficiency 

Dwellings (*1000) -0.0132* 0.0146*   

 (-1.6642) (1.7725)   

Dwellings organic (*1000)   -0.0993*** -0.0196 

   (-2.6371) (-0.5792) 

Dwellings merger (*1000)   -0.0080 0.0168** 

   (-0.9126) (2.1417) 

Dwellings
2 
(*1000) 0.0001 -0.0001 0.00003 -0.0001** 

 (1.3753) (-1.6356) (0.3577) (-2.1093) 

Merger year t -0.0035 -0.0345 -0.0245 -0.0435 

 (-0.0790) (-0.7491) (-0.5109) (-0.9856) 

Merger year t-1 -0.0027 0.0063 -0.0070 0.0041 

 (-0.0640) (0.1769) (-0.1525) (0.1172) 

Merger year t-2 -0.0083 -0.0374 -0.0117 -0.0393 

 (-0.1964) (-0.9256) (-0.2735) (-0.9980) 

Merger year t-3éT 0.0262 0.0021 0.0091 -0.0052 

 (0.5342) (0.0486) (0.1809) (-0.1203) 

Average age of housing stock
a 

-0.0115*** -0.0112*** -0.0118*** -0.0113*** 

 (-3.2139) (-3.0341) (-3.2416) (-3.0507) 

Soil quality
a 

0.0588 0.2199 0.1122 0.2406 

 (0.2610) (0.9735) (0.4953) (1.0665) 

Address density
a 

0.0928*** 0.0508 0.0946*** 0.0512 

 (2.7602) (1.5162) (2.5904) (1.5332) 

N 3,135 3,135 3,135 3,135 

R-squared 0.1929 0.1330 0.1724 0.1262 

Kleibergen-Paap rk Wald F statistic 28.69 28.69 28.70 28.70 

Panel analysis 2002-2012. Fixed effects and year effects included.  

Robust z-statistics (based on clustered standard errors) between brackets. 

Instrumented variables: Dwellings, Dwellings
2
 

Instruments: First and second order lag of dwellings, first and second order lag of dwellings
2
, housing planned 

by subnational governments 

*** p<0.01, ** p<0.05, * p<0.1 
a 
As a bootstrap specification does not allow the model to control for exogenous characteristics, the efficiency 

scores cannot be corrected for differences in exogenous factors a priori. Therefore, these factors have to be 

included as control variables in the regression equation. 

3.5.5 Results with a parametric approach 

As noted, for our parametric approach we estimate the cost function as given in equation 

(3.3). Note that we have standardized the data to the mean beforehand (i.e., for each variable 

ὅȟὣ or ὤ we divide each observation by its mean in 2012). Standardization has the advantage 

that the estimated parameters can be interpreted as elasticities at the sample mean (Ollinger et 

al., 2000). Also, standardization reduces the problem of multicollinearity between linear, 

squared and cross terms (Tovar et al., 2007). 
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Table 3.9 provides the results.
19

 For completeness, we estimate both a pooled OLS-model and 

the random-effects model developed by Battese en Coelli (1992). A Breusch-Pagan test 

indicates that a random effects model is superior, so we use this outcome for further calcula-

tions.
20

 Because most interaction terms prove to be insignificant, one may argue that a Cobb-

Douglas cost function may be sufficient. However, a test that all square and interaction terms 

are equal to zero is rejected (at the 1 percent level).  

Table 3.9. Cost function estimates (translog cost function). 

 (1)                (2) (3) (4) 

 Pooled Random effects (bc92) Pooled Random effects (bc92) 

Dependent: Operational 

expenditures 

Operational 

expenditures 

Total 

expenditures 

Total  

expenditures 

     

ὣ 0.0839*** 0.1176*** 0.0031 0.0375 

 (4.5122) (3.9548) (0.1186) (1.0981) 

ὣ 0.9850*** 0.9596*** 1.0871*** 1.0413*** 

 (49.0904) (29.4856) (39.1046) (27.7625) 

ὣ 0.4418*** 0.4012** 0.5881*** 0.6850*** 

 (3.6070) (2.3142) (3.4427) (3.2912) 

ὤ 0.4047*** 0.4365*** 0.4130*** 0.3839*** 

 (12.7427) (8.6970) (9.1146) (6.9332) 

ὤ -0.0023 -0.0137 -0.0180 -0.0209 

 (-0.1818) (-0.7535) (-0.9793) (-0.8656) 

ὤ 0.0470 0.0966 -0.2291*** -0.1848* 

 (0.7999) (1.1731) (-2.6492) (-1.8479) 

ὣ ὣz 0.0045 0.0108 0.0031 0.0083 

 (1.0023) (1.3510) (0.4677) (1.1009) 

ὣ ὣz 0.0309*** 0.0425*** 0.0249** 0.0210 

 (4.0825) (3.5749) (2.3717) (1.4615) 

ὣ ὣz -0.1305 -0.0576 0.2176 0.4759 

 (-0.4491) (-0.1706) (0.5406) (0.9514) 

ὣ ὣz -0.0191*** -0.0254*** -0.0115** -0.0128* 

 (-4.9810) (-3.7178) (-2.1416) (-1.8108) 

ὣ ὣz -0.0536 0.0479 -0.2401*** -0.1147 

 (-1.2637) (0.6409) (-3.9945) (-1.3207) 

ὣ ὣz 0.1205** 0.0153 0.4019*** 0.2714*** 

 (2.4998) (0.1863) (5.8858) (2.6963) 

ὤ ὤz 0.1985*** 0.2232*** 0.2125*** 0.2158*** 

 (6.4821) (4.8887) (5.0457) (3.0840) 

ὤ ὤz 0.0102 0.0160 -0.0014 -0.0081 

 (0.7421) (0.5322) (-0.0757) (-0.3150) 

ὤ ὤz 0.8642* 0.2358 1.8292*** 1.6735** 

 (1.9379) (0.3592) (2.9220) (2.4288) 

                                                           
19

 In some cases, ὣ (new allotments) is zero so that estimating the translog cost function would be problematic 

(because one cannot take the logarithm of 0). In this case, we replace zeros by the minimum of the nonzero 

values and include a dummy to correct for the measurement error (see: Battese, 1996). This occurs in about two 

percent of the cases. 
20

 Note that we have decided not to use a fixed effects model, even though a Hausman test indicates that this 

would be superior to a random effects model. We do this, because a fixed effects model does not take the 

variance between subjects into account. So as far as efficiency is constant over time, this is captured by the fixed 

effects. This might be inappropriate, because for corporations the within-subject variance is larger than the 

between-subject variance (especially for scale). 
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 (1)                (2) (3) (4) 

 Pooled Random effects (bc92) Pooled Random effects (bc92) 

Dependent: Operational 

expenditures 

Operational 

expenditures 

Total 

expenditures 

Total  

expenditures 

ὤ ὤz 0.0203 0.0334 0.0647** 0.0521 

 (0.9383) (0.7020) (2.1583) (1.2125) 

ὤ ὤz -1.0773*** -1.2380*** -1.0877*** -1.0830*** 

 (-7.1741) (-4.2929) (-5.2285) (-4.7880) 

ὤ ὤz 0.1532*** 0.1404 0.0399 0.0602 

 (3.0402) (1.5398) (0.5612) (0.6791) 

ὤ ὣz -0.0069 0.0176 -0.0043 0.0087 

 (-0.4328) (0.6659) (-0.1892) (0.1648) 

ὤ ὣz 0.0328* 0.0114 0.0529** 0.0354 

 (1.8052) (0.3935) (2.0513) (0.6000) 

ὤ ὣz -0.1782 0.0633 -0.0736 0.0538 

 (-1.6323) (0.3704) (-0.4794) (0.2637) 

ὤ ὣz 0.0148** 0.0202* -0.0032 0.0073 

 (2.0407) (1.9444) (-0.3342) (0.5298) 

ὤ ὣz -0.0130 -0.0218* 0.0047 -0.0060 

 (-1.4946) (-1.6486) (0.4121) (-0.3714) 

ὤ ὣz 0.1257** 0.1025 -0.0490 -0.1067 

 (2.5139) (1.1688) (-0.6880) (-1.0989) 

ὤ ὣz 0.0076 -0.0819 -0.1178* -0.1042 

 (0.1481) (-1.2199) (-1.6597) (-1.1829) 

ὤ ὣz -0.0345 0.0768 0.1926** 0.1801* 

 (-0.5862) (0.9933) (2.3426) (1.7389) 

ὤ ὣz 0.2297 0.5972 -0.4031 0.0898 

 (0.8176) (1.5504) (-0.9813) (0.1822) 

ὸ 0.0535*** 0.0607*** 0.0823*** 0.0896*** 

 (10.4827) (8.0025) (9.9378) (9.4606) 

ὸz ὸ -0.0073*** -0.0072*** -0.0126*** -0.0145*** 

 (-11.1454) (-8.4641) (-10.1458) (-10.6488) 

ὣ ὸz -0.0052*** -0.0053*** -0.0010 -0.0030 

 (-3.3947) (-2.6800) (-0.4401) (-1.0484) 

ὣ ὸz 0.0005 -0.0000 -0.0011 0.0005 

 (0.2621) (-0.0021) (-0.4365) (0.1668) 

ὣ ὸz -0.0172* -0.0226 0.0143 -0.0031 

 (-1.6972) (-1.4070) (0.9116) (-0.1396) 

Ὀόάάώ ὣ
π 

0.1519*** 0.1861 0.0195 -0.0296 

 (2.6710) (1.5162) (0.2321) (-0.3462) 

Constant -0.2742*** -0.5096*** -0.4261*** -0.3398*** 

 (-10.0943) (-8.3279) (-11.5141) (-2.7963) 

     

Observations 5,594 5,594 4,832 4,832 

Years 2001-2012 2001-2012 2001-2010 2001-2010 

Distribution of 

efficiency term 

Half-normal Truncated normal Half-normal Truncated normal 

z-statistics in parentheses (in regressions 2 and 4 based on clustered standard errors) 

*** p<0.01, ** p<0.05, * p<0.1 
 

The resulting efficiency scores from the SFA are given in Table 3.10. It appears that the 

efficiency scores are quite vulnerable to the model chosen. Throughout the years, the efficien-

cy scores are relatively similar however. 
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Table 3.10. Efficiency scores SFA. 

  Model 1 Model 2 

Year N Mean Std. Dev Min  Max Mean Std. Dev Min  Max 

2001 525 0.69 0.08 0.38 0.97 0.84 0.04 0.73 0.95 

2002 546 0.70 0.08 0.39 0.97 0.84 0.04 0.72 0.95 

2003 531 0.70 0.08 0.40 0.97 0.84 0.04 0.71 0.95 

2004 508 0.71 0.08 0.40 0.97 0.83 0.04 0.71 0.95 

2005 494 0.71 0.08 0.41 0.97 0.83 0.04 0.71 0.94 

2006 490 0.72 0.08 0.42 0.97 0.83 0.04 0.70 0.94 

2007 453 0.72 0.07 0.54 0.96 0.83 0.04 0.71 0.94 

2008 445 0.73 0.07 0.55 0.96 0.83 0.04 0.70 0.94 

2009 426 0.73 0.07 0.55 0.97 0.82 0.04 0.70 0.94 

2010 414 0.74 0.07 0.56 0.97 0.82 0.05 0.69 0.94 

2011 388 0.75 0.07 0.57 0.97     

2012 374 0.75 0.07 0.58 0.97     

Finally, Table 3.11 gives the decomposition of total factor productivity change, by means of 

the methods presented in section 3.3.7.
21

 Several issues pop up. First of all, it appears that 

efficiency change is close to zero in most cases. This holds both for corporations that merged 

and for those that did not merge. That is, these outcomes fail to affirm the shake-up hypothe-

ses that efficiency change is higher for institutions that merge. This conflicts with the DEA-

results.  

Secondly, the scale effect turns out to be negative for corporations that have merged, affirm-

ing the notion that merging leads to (increased) diseconomies of scale. For corporations that 

did not merge, there was hardly any effect since their scale changed only marginally. So 

according to these results, mergers proved to be unfavourable and we do not find a scale 

paradox. Note however, that in the final two years (2010/2011 and 2011/2012) the scale effect 

was very moderate, even for corporations that merged. So it seems that the scale issue may 

become less important over time. Moreover, technological change is negative in most years, 

but turns positive in the final few years. This may be a consequence of the increased public 

attention that the subject of efficiency has received in recent years as a result of the incidents 

that have harassed the sector (see section 1.2).
22

 Figure 3.3 shows the relationship between 

time and costs for model 1 for the average corporation. The figure confirms our notion that in 

the most recent years of our research period, costs started decreasing (and thus productivity 

started increasing).  

                                                           
21

 Note that to calculate the scale effect (equation 3.4), we only consider the effect of a change in ὣ (new 

allotments) and ὣ (continued contracts) since a change in ὣ (WWS-points) does not reflect a change in scale. 

Accordingly, we have calculated the scale elasticities for corporations with average WWS-points in order to 

make corporations comparable.  
22

 Note that if all corporations would increase their efficiency in a similar way (i.e., each corporation decreases 

costs by five percent) this will be measured as technological change, even though strictly seen, this increase in 

productivity is not the result of (exogenous) technological progress. 
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Table 3.11. TFP-decompositions under SFA. 

Figure 3.3. Cost change over time, based upon translog cost function, model 1.  

 

To conclude, the SFA confirms the notion that many corporations operate under diseconomies 

of scale so that merging would be undesirable. However, in contrast to the DEA, the SFA 

does not find evidence in favour of a shake-up hypothesis implying that there is no positive 

 Model 1 Model 2 

Period Pure 

technical 

efficiency 

change 

Techno-

logical 

change 

Scale 

Effect 

Total factor 

productivity 

change 

Pure 

technical 

efficiency 

change 

Techno-

logical 

change 

Scale 

Effect 

Total factor 

productivity 

change 

Merged 

corporations 

        

2001/2002 0.01 -0.05 -0.06 -0.11 0.00 -0.07 -0.06 -0.13 

2002/2003 0.01 -0.05 -0.06 -0.09 0.00 -0.05 -0.06 -0.12 

2003/2004 0.01 -0.04 -0.07 -0.10 0.00 -0.04 -0.07 -0.11 

2004/2005 0.01 -0.03 -0.05 -0.07 0.00 -0.03 -0.06 -0.09 

2005/2006 0.01 -0.02 -0.05 -0.06 0.00 -0.01 -0.06 -0.07 

2006/2007 0.01 -0.02 -0.04 -0.05 0.00 0.00 -0.05 -0.05 

2007/2008 0.01 -0.01 -0.04 -0.04 0.00 0.02 -0.06 -0.04 

2008/2009 0.01 0.00 -0.03 -0.02 0.00 0.03 -0.05 -0.02 

2009/2010 0.01 0.01 -0.03 -0.01 0.00 0.05 -0.05 -0.01 

2010/2011 0.01 0.01 -0.02 0.00     

2011/2012 0.01 0.02 -0.01 0.01     

Unmerged 

corporations 

        

2001/2002 0.01 -0.06 0.00 -0.05 0.00 -0.07 0.00 -0.07 

2002/2003 0.01 -0.05 0.00 -0.04 0.00 -0.06 0.00 -0.06 

2003/2004 0.01 -0.04 0.00 -0.04 0.00 -0.04 0.00 -0.05 

2004/2005 0.01 -0.04 0.00 -0.03 0.00 -0.03 0.00 -0.03 

2005/2006 0.01 -0.03 0.00 -0.02 0.00 -0.01 0.00 -0.02 

2006/2007 0.01 -0.02 0.00 -0.01 0.00 0.00 0.00 0.00 

2007/2008 0.01 -0.01 0.00 -0.01 0.00 0.02 0.00 0.01 

2008/2009 0.01 -0.01 0.00 0.00 0.00 0.03 0.00 0.03 

2009/2010 0.01 0.00 0.00 0.01 0.00 0.04 0.00 0.04 

2010/2011 0.01 0.01 0.00 0.01     

2011/2012 0.01 0.02 0.00 0.02     
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effect of merging on pure technical efficiency. This means that support for the shake-up 

hypothesis is not robust. 

We argue however that even if there would be a shake-up effect, this should not be used as a 

justification to merge. Indeed, high levels of pure technical efficiency should be attainable 

without increasing scale as well. That is, no scale increase should be needed to optimize 

current processes. Ideally, decisions about changing the scale should be based upon the 

presence of (dis)economies of scale. 

3.6 Conclusion 

This chapter investigates the effect of scale (and mergers) on efficiency of Dutch housing 

corporations. We do this by decomposing total factor productivity change into (1) pure 

technical efficiency change, (2) technological change and (3) scale efficiency change, and 

accordingly study the influence of merging on these factors. Such a decomposition is possible 

both with a Data Envelopment Analysis (DEA) and a Stochastic Frontier Analysis (SFA), so 

we conduct both to test robustness. 

The DEA-results suggest that most corporations operate under diseconomies of scale. This 

means that for these corporations, scale efficiency can be improved by decreasing scale. At 

the same time, however, the results indicate that a scale increase through merging leads to 

higher pure technical efficiency. This provides evidence in support of the shake-up hypothe-

ses: a merger may be beneficial because it forces organizations to reassess their practices and 

gives an opportunity to learn from each other.  

However, since DEA is sensitive to data outliers and does not take into account white noise, 

the Malmquist indices of productivity change show peaks and dips that may seem unreasona-

bly high. Furthermore, it has been argued that inferences based upon DEA scores should be 

interpreted with caution. Therefore, we also conduct an SFA by estimating a (translog) cost 

function and calculating the change in total factor productivity and its components. Such an 

analysis confirms the notion of diseconomies of scale, since most corporations that merge 

show a negative scale effect. However, with this approach, we fail to find support for the 

shake-up hypothesis, implying that there is no positive effect of merging on pure technical 

efficiency. This means that support for the shake-up hypothesis is not robust. 
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Furthermore, we argue that even if there would be a shake-up effect, this should not be used 

as a justification to merge. Indeed, high levels of pure technical efficiency should be attaina-

ble without increasing scale as well. That is, no scale increase should be needed to optimize 

current processes. Ideally, decisions about changing the scale should be based upon the 

presence of (dis)economies of scale. 



 

 

 

 

 

 

 

Chapter 4 

Interest Spreads and Bailout Clauses
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1
 This chapter is based upon Veenstra and Van Ommeren (forthcoming). 
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4.1 Introduction  

The operations of housing corporations are highly capital intensive; therefore, they need large 

sums of external funding. In contrast to private parties, housing corporations have the 

advantage that the majority of their loans is explicitly guaranteed by a bailout clause. This 

form of guarantee is designed to lead to significantly lower interest rates for corporations as 

their creditors would face no risk of non-repayment. As a result, the bailout clause should 

allow corporations to devote more resources to social housing services. 

In many countries, bailouts are explicitly ruled out by legislation. This is to prevent 'moral 

hazard'; the danger that borrowers could become less rigorous in controlling their finances 

with the knowledge that they would be assisted should problems arise (Rodden, 2006). 

Borrowers thus face a ósoft budget constraintô (Kornai et al., 2003), which is seen to encour-

age them to behave irresponsibly. Thus in the literature, the dominant view is that an explicit 

no-bailout clause must be formulated in order to emphatically state to institutions that they 

will not be rescued (Allers, 2015). In practice, however, it is difficult to credibly enforce such 

a clause. Actual bankruptcy of subnational governments or (semi-)public institutions could 

entail high welfare and political costs (Goodspeed, 2002; Plekhanov and Singh, 2007). 

Indeed, there are numerous examples of bailouts actually occurring despite the existence of a 

no-bailout clause (Rodden, 2006; Heppke-Falk and Wolff , 2008). 

Despite these arguments, in the Dutch public sector, explicit bailout clauses exist for e.g., 

municipalities, housing corporations and the health care sector. In the case of municipalities, 

Allers (2015) notes that the bailout clause has not led to excessive malpractice. Indeed, only a 

few municipalities demand government assistance and anecdotal evidence suggests that 

municipalities only do this when there is no other option (CPB, 2015).
2
 Therefore, Allers 

(2015) argues, there is sufficient reason to challenge the traditional view that bailouts must be 

ruled out. It may even be the case that the benefits of a bailout clause (reduced interest 

payments) outweigh the costs (defaults on loans and/or increased inefficiencies). In this case, 

a bailout scheme would in fact be preferable. This chapter attempts to measure the effect of a 

bailout clause on interest rates by focusing on loans made to housing corporations.  

                                                           
2
 According to Allers (2015), from 1998 until 2013, only nine different municipalities have been provided 

financial support by the central government. In 2014 only two (out of a total of 403) municipalities received 

support. 
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By comparing a set of guaranteed and unguaranteed corporation loans, we first investigate 

whether the bailout clause for housing corporations is succeeding in lowering interest rates. 

Secondly, we study whether differences in interest rates can be explained by housing corpora-

tion characteristics such as indebtedness; under a credible bailout scheme all housing 

corporations should pay the same interest rate on similar loans, regardless of their financial 

position. Thirdly, we investigate whether corporations pay a positive commercial margin on 

their loans, by testing whether the interest rates of guaranteed corporation loans exceed the 

risk-free reference rate. If this is the case, there may be scope for reducing interest payments 

by bargaining more sharply. On the other hand, it could also be the case that housing corpora-

tions have to pay a premium for extra costs that the creditor cannot recover in times of 

default. We therefore finally test whether these non-recoverable costs are relevant. This is 

done by comparing corporation loans with municipality loans because non-recoverable costs 

are likely to be more relevant for the former than for the latter.  

Whereas previous studies often focus on cases where bailouts are explicitly ruled out (for an 

overview, see Van Hecke et al., 2012), this chapter focuses on an explicit bailout clause. We 

exploit a unique micro-level dataset of loans made to housing corporations that distinguishes 

both guaranteed and unguaranteed loans. This enables us to investigate whether structural 

differences exist between the two groups of loans. Secondly, we consider bank loans, instead 

of public bond issues. This implies that interest rates can also include a component of slack, 

as they depend on the bargaining outcome of two parties.  

The rest of this chapter is organized as follows. Section 4.2 describes the institutional 

background of housing corporations, paying special attention to the bailout arrangements. 

Section 4.3 briefly describes the theory on interest rate determination and provides the 

hypotheses we will be testing. In section 4.4 we present the research setup and the data, 

whereas section 4.5 presents the main results. The robustness of our findings is tested in a 

sensitivity analysis which is given in section 4.6. Section 4.7 concludes. 

 

4.2 Institutional background 

4.2.1 General 

As noted in chapter 2 (section 2.2.2), the ties between the government and housing corpora-

tions have been loosened over the past decades, both operationally and financially. Indeed, 
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corporations no longer receive subsidies for their activities. The major advantage that housing 

corporations still maintain in comparison to purely private parties is a set of guarantees should 

they face financial problems.
3
 This safety net communicates to creditors that providing capital 

to corporations is risk-free. As a result, interest payments should be minimized. Furthermore, 

the bailout clause should make sure that financing costs remain equable for all types of 

housing corporations.  

As noted in chapter 2 (section 2.2.2), in 2012, 381 Dutch corporations possessed around 2.2 

million dwellings in total. Although the total number of corporations gradually declined as a 

result of mergers, their total housing stock remained fairly constant over the years (see section 

3.2.1). Needless to say, the operations of corporations are highly capital intensive. In 2012, 

the total value of debt in the sector amounted to more than 90 billion euros.
4
 Not surprisingly, 

a large share of the corporationsô costs is made up by interest payments, totalling about 3.4 

billion euros in 2012 (see Figure 4.1). However, Figure 4.1 shows a trend of decreasing 

interest costs, mainly as a result of declining investments.  

Figure 4.1. Average costs of housing corporations per dwelling. All numbers in 2012 euros. 

 

Capital costs (depreciation) not shown as these are not available for all years. 

                                                           
3
 Recall that we argued in chapter 2 (footnote 5) that the positive effect of the balancing and grossing Act on the 

corporationôs financial position still implies a clear advantage over private parties. That is, the lump-sum 

conversion of the balancing and grossing Act led to a substantial improvement in the financial position of the 

corporations. It is up to the corporations themselves to manage these extra resources in a responsible way. 
4
 According to WSW (2012), the total level of guaranteed (long-term) debt was 87.4 billion euros. According to 

data from the CFV, short-term debt (which is unguaranteed by definition) was more than 5 billion euros. We do 

not know the value of long-term unguaranteed debt, but we do know that BNG Bank only rarely makes such 

loans, so that probably, this number is relatively small. 
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Housing corporations receive the bulk of their external funding from BNG Bank. As the 

largest bank in the Netherlands specializing in loans to subnational governments and other 

parties active in the (semi-)public sector, the market share of BNG Bank was approximately 

50 percent for housing corporations in 2012.
5
 Corporations can also fund themselves through 

NWB Bank, the second largest public sector bank or, alternatively, through a commercial 

bank.  

4.2.2 The guarantee fund for the social housing sector 

A credible no-bailout clause serves to make creditors aware of the risks of a loan (i.e., the 

probability of default). This means a premium is charged based on the borrowerôs risk profile. 

As borrowers prefer a low interest rate, they have an incentive to closely manage their 

financial positioning. In the Dutch case, where bailouts are explicitly permitted, this ómarket 

disciplineô, is absent or at least distorted (Lemmen, 1999; Schuknecht et al., 2009). 

However, a form of órule disciplineô does exist in the Netherlands, in the form of legislation 

and policies that constrain institutionsô borrowing capacity in practice (Lemmen, 1999; 

Schuknecht et al., 2009). Indeed, the Guarantee Fund Social Housing (Waarborgfonds Sociale 

Woningbouw, WSW) assesses each corporationôs financial position in order to determine 

whether or not it may borrow under the guarantee of the bailout clause.  

These WSW guarantees are thus not unconditional. When the WSW monitors the (financial) 

position of each housing corporation to determine creditworthiness (WSW, 2009), the 

assessment scheme they utilise is based upon (1) the financial position, (2) the organization of 

the housing corporation as a whole and (3) the market position of their dwellings. If the WSW 

considers creditworthiness insufficient and if there are no visible signs of improving, the 

WSW may refuse the granting of guarantees. 

Dutch housing corporations can access two main types of loans; guaranteed and unguaran-

teed. Only capital used for investing in the service of general economic interest (Diensten van 

Algemeen Economisch Belang, DAEB) can be borrowed under the guarantee of the bailout 

clause. Such services include core social housing activities, such as building dwellings for 

people on a low-income. In contrast, loans financing, for example, commercial activities are 

not guaranteed.
6
 It is also of note that short-term loans are, by definition, not guaranteed. 

                                                           
5
 Source: interview with the specialist for the social housing sector of BNG Bank. 

6
 The list of activities that fall under the guarantee scheme has changed slightly over the years. For example, 

since 2000, loans for building ósocially desirable assetsô such as neighbourhood centers can be guaranteed.  
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The guarantee scheme consists of three levels
7
 (see Figure 4.2). First of all, if the resources of 

a housing corporation are insufficient to resolve their own problems, óreorganization subsi-

diesô may be provided. During our research period (2001-2013), this task was conducted by 

the financial supervisor, the Central Public Housing Fund (Centraal Fonds Volkshuisvesting, 

CFV). However, since July 1, 2015, the CFV is replaced by the Authority housing corpora-

tions (Autoriteit woningcorporaties, Aw)
8
 and decisions concerning reorganization subsidies 

are being made by the WSW since then. These subsidies are paid for by implementing a óone-

off taxô on other housing corporations. In order to obtain such a subsidy, corporations face 

intensive supervision and must present a reorganization plan.  

At the second level, creditors can appeal to the guarantee funds of the WSW if amortization 

and interest payments are not being paid, despite the provision of reorganization subsidies. 

The WSW has a financial reserve that can be called on, and if this reserve drops below a 

certain threshold, the WSW can increase its resources by enforcing an óobligoô contribution 

from all housing corporations.
9
 This contribution is calculated on the basis of the amount of 

debt of the guaranteed loans of each corporation.  

In practice, until now, only the first level has been called upon, even though a few (large) 

housing corporations have come under severe financial stress in recent times (for an over-

view, see De Jong, 2013). It is the creditorôs responsibility to decide whether to contact the 

WSW, but to-date the second level has not ever been utilised, which also means there is no 

anecdotal evidence about when it will be engaged.  

In essence, these first two levels of the guarantee scheme are based on the concept of housing 

corporations providing indirect support amongst each other. There is a further third level if the 

first two were insufficient; if this is the case, the government will  step in to provide interest-

free loans to the WSW. The burden of debt thus entailed is then equally divided between 

central and local governments (municipalities). Accounting for the local government share, 50 

percent is provided by the municipalities where the corporation holds possession, and 50 

percent is provided by all Dutch municipalities. 

                                                           
7
 See http://www.wsw.nl for more information. 

8
 See also section 2.2.2. 

9
 At the end of 2011, the financial reserves of the WSW equaled 477 million euros, the (potential) sum of 

óobligoô contributions was 3.2 billion euros, so that to the total guarantee capital of the second layer was 

approximately 3.7 billion euros. Source: WSW. 
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The guarantee system thus implies that guaranteed loans should be interpreted by the creditors 

as risk-free, because in the end, the government acts as a lender of last resort. Therefore, in 

principle, a creditor will have hardly any incentive to monitor individual corporations.  

Figure 4.2. Guarantee structure of Dutch housing corporation loans. 
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According to De Jong (2013), one of the main causes of the incidents that have harassed the 

social housing sector, was the heavy reliance on the collective guarantee scheme. De Jong 

(2013) states that, because of the complexity of the guarantee scheme, no single party has 

stakes high enough to keep track of the riskiness of housing corporations. The corporations 

themselves feel protected by their soft budget constraints, seeing no need to control their debt 

closely. Creditors are also aware of the bailout scheme, and so they devote little or no time to 

monitoring the housing corporationôs riskiness. In addition, the parties involved in creating 

the safety net (CFV/Aw, WSW, central and local governments) may sit on the fence as well, 

expecting the other parties to do the monitoring.
10

 De Jong (2013) concludes that these factors 

can lead to excessive risk for the sector as a whole.  

Dutch Parliament (2014) therefore argues that the current bailout system should be reconsid-

ered. It is argued that it would be better not to guarantee loans fully, so that corporations 

always bear part of the risk when borrowing money. In the end, according to the inquiry 

commission, it should even be possible for corporations to go bankrupt so that moral hazard is 

reduced. However, such a modification would probably imply that interest costs will increase. 

Moreover, even though recently a few (large) corporations got into severe financial distress, 

as noted, up until now only the first level of the guarantee scheme has been accessed. 

Therefore, so far, the bailout clause does not seem to have caused any severe problems. From 

December 31, 1990 until 2012, just twenty corporations received reorganization subsidies to a 

total of 1.3 billion euros (CFV, 2013c). Therefore, it is not impossible that the benefits of the 

bailout clause outweigh the costs.  

 

4.3 Theory and hypotheses 

4.3.1 Interest rate setting 

Suppose a party (e.g., a housing corporation) borrows money from a bank. If the bank is 

certain that the borrower will fulfil the interest payments, and the capital market is perfectly 

competitive, the bank will demand the risk-free interest rate on the loan it provides. The risk-

free interest rate is assumed to be equal to the interest rate at which the national government, 

or to be more precise, the government that has control over the money supply (Lemmen, 

                                                           
10

 As noted, the CFV has been replaced by the Aw since July 1, 2015. Although the Aw has a task of financial 

supervision, it does not have a formal role in the execution of the bailout. 
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1999) borrows money, and it is influenced by general economic factors that determine the 

demand for, and supply of capital. 

Suppose now, that the creditor faces a positive probability ὖὢ  that borrower j will default 

on its debt, where ὢ is a vector of variables affecting this probability. The expected return on 

this investment is:  

 Ὑȟ ρ ὖὢ Ὑȟ †ȟὖὢ Ὑȟ ὖὢ ὧ (4.1) 

Ὥ ρȟςȟȣȟὔȟὮ ρȟςȟȣȟὐ 

where Ὑȟ is the rate of return
11

 agreed upon by the creditor and debtor Ὦ Ὦ ρȟςȟσȟȣȟὐ on 

loan Ὥ Ὥ ρȟςȟσȟȣȟὔ . We thus have J borrowing parties (i.e., corporations) with ὔ loans.  

Further, †ȟ is the proportion of the return that the creditor recovers in case of default, 

following Heppke-Falk and Wolff (2008). We can extend Heppke-Falk and Wolffôs (2008) 

model by including a variable ὧ that denotes the extra costs that would not be recovered in 

case of default, such as legal costs that the bank would have to make. These costs may also 

comprise delays in payment (Schulz and Wolff , 2009).
12 

 

If the bank is risk-neutral, it will make the loan if the expected return on this investment 

minimally equals the risk-free return rate, Ὑ , that is: 

 Ὑȟ Ὑ  (4.2) 

Substituting (4.1) into (4.2) and solving for Ὑȟ yields: 

 
Ὑȟ

Ὑ ὖὢ ὧ

ρ ρ †ȟὖὢ
 (4.3a) 

The term on the right hand side of equation (4.3a) thus represents the return that the creditor 

minimally requires in order to make the loan. That is: 

 
Ὑȟ

Ὑ ὖὢ ὧ

ρ ρ †ȟὖὢ
  (4.3b) 

                                                           
11

 To be more precise Ὑȟ ρ ὶȟ where ὶȟ is the interest rate of the loan. 
12

 To be more complete, the total extra costs may be both fixed (legal costs) and/or dependent on the loan sum 

(payment delays). Total extra costs would then be ὅ ὧz ὰέὥὲ ίόάὅӶ. To get the return on the initial 

investment, this term should be divided by the loan sum ὅὰέὥὲ ίόάϳ ὧ ὅӶὰέὥὲ ίόάϳ . For simplicity, 

section 4.3.1 assumes that fixed costs ὅӶ are not relevant so that only ὧ appears in equation (4.1). Still, in the 

empirical part, the loan sum is included in the regressions. 
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If there is a non-zero probability that the borrower will default on its debt (ὖὢ π, the 

creditor would require an interest rate exceeding the risk-free interest rate as Ὑȟ Ὑ π 

in this case. This means that a positive interest spread would result (i.e., the difference 

between the actual and risk-free interest rate is positive). The higher the probability of default, 

the larger the interest spread. †ȟ is also relevant: the higher the proportion of the return that 

the creditor recovers in case of default, the smaller the interest spread. Finally, if the extra 

non-recoverable costs ὧ increase, the return demanded will also increase.  

Two benchmark scenarios emerge from equation (4.3b) resembling the housing corporationsô 

situation. If there is an explicit and credible no-bailout clause †ȟ π, the minimally 

required return obtains its maximum value of:  

 
Ὑȟ

Ὑ ὖὢ ὧ

ρ ὖὢ
 (4.4a) 

On the other hand, if there is an explicit bailout agreement that guarantees the loan (†ȟ ρ), 

the creditor only requires a premium above the risk-free rate in order to account for the non-

recoverable costs, that is: 

 Ὑȟ Ὑ ὖὢ ὧ (4.4b) 

If the non-recoverable costs are negligible, ὧ approaches 0 and the minimally required interest 

rate would (approximately) equal the risk-free rate. Therefore, while for most countries an 

extra premium would be demanded for subnational governments or public organizations 

(Küttel and Kugler, 2002), in the Dutch case, this premium is expected to be small or 

negligible.  

Finally, note that if we assume perfect competition, the actual return rate agreed upon (Ὑȟ  

equals the required rate of return Ὑȟ , because if the bank would demand a higher rate, the 

corporation would probably borrow from another bank. However, if the creditor has market 

power, it may obtain an extra premium (i.e., commercial margin), which will depend on e.g., 

bargaining skills of both parties and the availability of alternative financing options (denoted 

as ὗ). For example, if a corporation is willing to pay Ὑȟ Ὑȟ , the rate of return 

agreed upon becomes: 

 
Ὑȟ Ὑȟ „ὗ Ὑȟ Ὑȟ  

(4.5) 
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As Dutch corporations do not normally issue bonds, but rather participate in private arrange-

ments with a lending party, such a premium may indeed arise.
13

 

In short, a positive interest spread may occur because: (1) the loan is not guaranteed and there 

is a positive probability of default; (2) non-recoverable costs are relevant; or (3) the creditor 

succeeds in attaining a commercial margin. 

4.3.2 Hypotheses 

The aforementioned framework leads to a set of testable hypotheses. As noted, our dataset 

allows us to distinguish between both guaranteed and unguaranteed (mostly short-term) 

corporation loans. This offers us the unique opportunity to see what a bailout clause does to 

interest spreads. 

Hypothesis 1 tests whether there is a significant difference in interest spread between 

guaranteed and unguaranteed loans and thus whether the formal bailout scheme is actually 

taken into account by BNG Bank. If we were to reject this hypothesis, it may imply that 

creditors believe that the formal distinction between guaranteed and unguaranteed loans 

within the bailout structure is not credible so that in effect all loans will be guaranteed to the 

same degree. According to Van der Schaar (2006), it is generally believed that the interest 

advantage of the bailout scheme is around 0.5 percentage points (or 50 basis points). Based on 

a survey among corporations, Finance Ideas (2011) notes that several corporations expect to 

have an interest rate advantage of 1 to 1.5 percentage point. Finally, Hendriks (2013) gives a 

figure of 0.5 to 1 percentage point, whereas WSW (2014) mentions a difference of 1.1 

percentage point. It is a unclear however how these figures are calculated. Indeed, firm 

empirical evidence is lacking. 

Hypothesis 1:  

Unguaranteed loans have higher interest spreads than guaranteed loans. 

For unguaranteed loans, corporation characteristics ὢ  are presumed to be relevant determi-

nants of the interest spread (equation (4.4a)). For guaranteed loans, according to equation 

(4.4b), these characteristics are only relevant if extra non-recoverable costs ὧ matter. If 

these costs are very small, the interest spread may even be insensitive to the risk profile of the 

                                                           
13

 The volumes needed for bond issues require corporations to bundle their demand. Several initiatives have 

unrolled, but did not lead corporations to structurally engage in bond issues (source: BNG Bank). 
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corporations. Hypothesis 2 tests whether the relationship between corporation characteristics 

and the interest spreads is different for guaranteed and unguaranteed loans. 

Hypothesis 2:  

For unguaranteed loans, the corporation characteristics such as the financial position 

ï indicating riskiness ï influence the interest spread. For guaranteed loans, this rela-

tionship is weaker or even absent. We therefore expect a structural break between the 

two types of loans. 

Van Hecke et al. (2012) provide an extensive overview of the literature on (the determinants 

of) interest spreads as far as local governments are concerned. The bulk of that literature 

concludes that higher debt leads to higher interest rates: see for example Booth et al. (2007); 

Landon and Smith (2007); Heppke-Falk and Wolff (2008). Some of the literature holds that 

local government budget balance is also important (Booth et al., 2007; Schuknecht et al., 

2009).  

Most studies focus on countries where no (explicit) bailout clause exists. Heppke-Falk and 

Wolff (2008) however, focus on the German case in which a bailout of a region (Land) might 

well occur. The probability of a bailout could actually be predicted by utilizing a variable that 

the German law courts use in their assessments of bailouts. It appears that indeed the expecta-

tion of bailout payments lowers the interest rate. This suggests that investors do, in effect, 

take into account the possibility of a potential bailout. 

Nevertheless, Heppke-Falk and Wolff (2008) find that as fiscal variables do have a significant 

influence on interest spreads, investors do not see regional governments as completely risk-

free. This finding is not replicated by Schulz and Wolff (2009), however, who find that the 

effect of the debt level is only weakly significant.  

Feld et al. (2013) focus on the case of Swiss cantons where there was a structural break in 

investorsô expectations of potential bailout. In July 2003, the Swiss Federal Court officially 

decided that the canton of Valais was not obliged to bail out the municipality of Leukerbad 

after it came into financial trouble. Previous to this decision, Swiss law had indicated that 

although cantons did not have bailout obligations, they could still deviate from this ruling. 

This possibility apparently led to a widespread belief among investors that municipalities 

would be bailed out, if and when necessary. Feld et al. (2013) find indeed that since the 2003 
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judgment, cantons, being relieved from any expected bailout obligations, have seen a decline 

in bond yields by 25 basis points. 

The Swiss case shows certain similarities with the case of Dutch housing corporations, 

because both utilise two different bailout schemes. However, whereas in the Swiss case, a 

distinction is made between a non-credible and a credible no-bailout clause, the Dutch case 

features an explicit bailout clause and an explicit no-bailout clause. Also, in the Swiss case, 

there was a cut-off between the two schemes in 2003, whereas in the case of Dutch corpora-

tions, both schemes coexist throughout the years.  

In addition to financial characteristics, the scale of the organization could be influential as 

well. In case there is no explicit bailout clause, Heppke-Falk and Wolff (2008) note that larger 

organizations may have lower interest rates as they may be ótoo big to failô meaning that for 

these organizations, the no-bailout clause would not be credible. Also, the authors note that 

larger institutions may have a lower risk profile as they are more diversified. Under an 

explicit bailout scheme, these arguments could lose relevance however, since there is no 

difference in riskiness among small and large corporations. Finally, one may state that large 

institutions have more financial expertise and so they would have more knowledge on what 

can be considered to be a ófairô interest rate and therefore bargain more effectively. 

Indeed, because we are dealing with bank loans, the interest rate depends on the outcome of a 

bargaining process. In this case, even for guaranteed loans, the interest rate does not neces-

sarily equal the risk-free reference rate. It is often noted that housing corporations fail to 

maximize their company value because there are no stockowners demanding adequate returns 

(Conijn, 2011). This weak requirement does not force corporations to put effort in minimizing 

interest payments. Especially for órichô corporations, the incentive may be weak. Therefore, 

we may expect to find a component of slack in the interest rates of corporation loans. In 

principle, we would expect interest rates on guaranteed corporation loans to equal their 

reference rates, as both are risk-free. If this is not the case, this may indicate the existence of 

slack. Hypothesis 3 provides an empirical test for this. 

Hypothesis 3:  

For guaranteed loans, the interest rates of corporations equal ï on average ï their 

reference rates, because both can be considered to be risk-free.  
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The interest rate on a guaranteed corporation loan may also exceed the risk-free reference rate 

if there are non-recoverable costs (c) (see equation 4.4b). That is, even though the loan is 

guaranteed, it is not completely risk-free because the creditor might have to incur costs in 

order to recover its loan. According to BNG Bank, it does not worry about non-recoverable 

costs when providing loans to corporations.
14

 To empirically investigate whether or not these 

costs are negligible, we compare the interest rates of corporation loans with those of munici-

pality loans. As for municipalities the bailout works óautomaticallyô, the creditor is not 

involved in the process of recovering a loan in case of a default. Therefore, it does not need to 

worry about non-recoverable costs. For corporations on the other hand, the bailout clause 

secures individual loans, rather than their entire financial position. In this case, the creditor ís 

involved in the process of the execution of the clause. Therefore, it is likely that c is smaller 

for municipalities than for corporations. This notion is captured by hypothesis 4. 

Hypothesis 4: 

The interest rate on guaranteed corporation loans equals the interest rate on munici-

pality loans.  

The null of hypothesis 4 is that c is negligible both for corporations and municipalities. This 

implies that both corporation and municipality loans should be considered to be completely 

risk-free, and therefore, there is no reason that interest rates would be different, except for 

differences in loan characteristics (such as e.g., maturity, loan sum).  

 

4.4 Research setup and data  

4.4.1 Research setup 

The aforementioned framework suggests that the interest spread depends on two sets of 

variables: (1) a bailout indicator †ȟ  and (2) corporation specific characteristics ὢ . To test 

hypotheses 1 and 2, we therefore estimate the following regression model: 

 ὶȟȟ ‌ ‍†ȟȟ ‎ὢȟ ὒȟȟ‏ — ‘ ‐ȟȟ (4.6a) 

where ὶȟȟ  is the interest spread between a corporation loan and its risk-free reference rate. 

Thus: 
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 Source: interview with the specialist for the social housing sector of BNG Bank. 
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 ὶȟȟ ὶȟȟ ὶȟȟ (4.6b) 

For each observation, a reference rate is used that has the same: (1) amortization scheme; (2) 

contracting date; and (3) maturity. This way, we control for factors influencing the general 

interest rates in the economy, such as (expected) inflation, as well as structural differences in 

interest as a result of differences in amortization or maturity. Opting for a spread frees us from 

the problem of explicitly controlling for these factors (Küttel and Kügler, 2002). Especially 

macro-economic factors that fluctuate over time are difficult to control for; simply including 

year dummies would be insufficient as they donôt take into account day-to-day fluctuations of 

interest rate determinants. Note that we construct an interest spread in absolute, rather than 

relative terms. This is done because BNG Bank maintains that credit assessments lead to an 

additional spread in percentage points for risky loans, regardless of whether the risk-free 

interest rates in the economy are high or low.
15

 In our sensitivity analysis (see section 4.6), we 

consider the effect of using a relative spread. 

Further, †ȟȟ is a bailout indicator, taking the value of 1 if the loan is guaranteed and 0 if not, 

ὢȟ is a column-vector with corporation specific characteristics, ὒȟȟ denotes a column-vector 

with loan characteristics (such as the maturity and the loan sum), — is a year dummy, ‘ is a 

corporation specific (fixed) effect and ‐ȟȟ is the error term. Ὥ is the loan subscript Ὥ

ρȟςȟσȟȣȟὔ ,
 Ὦ the corporation subscript Ὦ ρȟςȟσȟȣȟὐ and ὸ the time subscript. 

Note that we deal with clustered data, i.e., the data on individual loans is regressed on a 

variable that is measured at a higher (housing corporation) level (Moulton, 1990). We thus 

have ὐ clusters with ὔ observations. This could be a reason to cluster the standard errors at 

the level of housing corporations. However, because the clusters are unbalanced, this may 

lead to a downward bias in cluster robust standard errors (Rogers, 1993; Nichols and Schaffer, 

2007). We use clustered standard errors in our main results and non-clustered errors in the 

sensitivity analysis (section 4.6). 

4.4.2 Data 

We have obtained micro-data on several financial products that BNG Bank provided to 

housing corporations between 2001 and 2013. We focus on four categories of products with a 

fixed interest rate and an amortization scheme in line with available reference interest rates: 

                                                           
15

 Source: interview with the chair of the credit committee of BNG Bank. 
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1. Short-term loans (maturity less than 2 years), where payment of principal and interest 

are due at maturity. 

2. Long-term loans where the principal is to be paid back at maturity (fixed or bullet). 

3. Long-term loans where amortization and interest is paid in equal instalments (annui-

ty). 

4. Long-term loans where the principal is paid back in equal instalments (linear). 

These loan categories encompass 52 percent of all housing corporation financial transactions 

with BNG Bank over our research period and 87 percent of the total loan sum. Accurate 

reference rates are not currently available for other loan types. Corporation specific variables 

are available for 2001-2012 (yearly data), obtained through CorpoData; the database of the 

CFV (see section 2.6.1). 

4.4.3 Guaranteed versus unguaranteed loans 

Our dataset comprises both short-term and long-term loans. Nearly all long-term loans of 

corporations are safeguarded by an explicit bailout clause. That is, these loans are used in 

order to conduct DAEB-services and the concerning corporations have been considered 

sufficiently creditworthy by the WSW. Short-term loans on the other hand are unguaranteed 

by definition. As a result, the creditor has a stronger incentive to monitor the borrowing party. 

Because all loans are borrowed at the same bank (BNG Bank), the variation in interest rates 

has to be explained by variation between corporations.  

Figure 4.3 shows the number of different loan categories in the dataset. We can see that the 

most important method of long-term financing is by means of bullet loans, and that the 

number of annuity loans has decreased rapidly from 2002 onwards. Figure 4.3 also presents 

short-term money data, but there are no entries previous to 2008 as BNG Bankôs internal 

system only maintains entries for limited periods. For this category we see that the number of 

short-term loans has had a sharp decrease, from 2009 onwards. This can be traced back to 

when BNG Bank decided to reduce day-to-day money lending (loans with a maturity of 1-3 

days) because the fixed costs of issuing contracts were not being compensated for by the 

(smaller) profit margins.
16

 

 

 

                                                           
16

 Only if the loan sum is very high and BNG Bank has a very high liquidity, day-to-day money is still lent. 
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4.4.4 Reference interest rates 

Interest rates on housing corporation loans do not solely depend on a corporationôs character-

istics, but also on specific characteristics of the loan (e.g., the contracting and starting day of 

the loan, the amortization pattern, the maturity and the loan sum), as well as general market 

conditions. In order to control for this, we have linked every housing corporation loan to a 

reference interest rate given by BNG Bank. To understand these reference rates, it is im-

portant to know more about BNG Bankôs financing process. 

In order to grant long-term loans, BNG Bank needs to borrow on the international capital 

markets. The proceeds of these bonds issues, paying a fixed interest rate, are immediately 

swapped for Euribor (European inter-bank offered rates) to mitigate risk. On the other hand, 

short-term funding is obtained on the money market. Whilst short-term lending rates are 

based on Euribor rates, long-term lending rates are based on Swap rates for long-term 

transactions.  

Figure 4.3. Number of corporation loans made by BNG Bank per product category from 2001-2013. 

 

Before the start of every business day, the bank builds a ópricing yield curveô by first connect-

ing the funding interest rates of different maturities, and then adding surcharges for profit and 

costs (which may depend on loan sum and maturity), a liquidity premium (if applicable),
17

 

                                                           
17

 A liquidity premium was introduced during the financial crisis of 2008, when international credit market 

liquidity was low. 
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and a surcharge for cost of capital (óusage of balance sheetô) ï the surcharges for costs 

may differ between loans that are guaranteed and those that are not.  

The lending yields represent ónorm pricesô for risk-free lending. We use these norm prices as 

our reference rates. As noted, the actual interest rate on a loan may differ from these norm 

prices if a loan is not guaranteed. Also, a commercial margin, as a result of bargaining, can be 

realized. This commercial margin may be either positive or negative for each separate loan, 

but has to be at least 0 on average since otherwise BNG Bank would not get its required 

return. Besides this commercial margin, the interest rate may also differ from its reference 

rate because of changes in interest rates during the day (i.e., the reference rate is the norm 

price at the start of the day, thus if a loan is made at the end of the day, market conditions may 

have changed). Figure 4.4 summarizes the build-up of the interest rates.  

Figure 4.4. Build-up of interest rates.  

 

 

 

 

 

 

 

 

 

 

 

For short-term borrowing, the bankôs risk-free lending rates are closely related to the official 

Euribor rates. For example, during the period 1999-2014 the average difference between the 

one-month Euribor and the BNG Bank one-month risk-free lending rate was just 1 basis point. 

BNG Bank funding costs 

(based on Euribor or Swap and 

bankôs credit surcharge or 

discount) 

¶ Surcharges for profit and costs  

¶ Liquidity premium (if applicable) and cost of capital 

¶ Interest premium (if loan is not guaranteed) 

¶ Commercial margin (positive or negative)  

¶ Change in market conditions during the day 
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This makes the Euribor rate an appropriate reference rate for risk-free short-term borrowing. 

The Euribor rate is publicly available for all maturities during the relevant research period.  

For each of the three long-term loan types (i.e., bullet, annuity, linear), BNG reference rates 

are available on a daily basis but not for all maturities. More specifically, we have reference 

rates for bullet loans with 5 and 10 year maturity, for annuity loans with 10, 15, 20 and 25 

year maturity and for linear loans with 5, 10, 15, 20 and 25 year maturity. For other maturi-

ties, we would have to rely on (linear) inter- and extrapolation to obtain references. Because 

the true yield curve of BNG Bank will probably not be linear, this would introduce white 

noise in the data. Therefore, we do not include interpolated observations in our main analysis. 

The effect of including these observations on the results is presented in our sensitivity 

analysis (section 4.6).  

Note that reference rates cannot precisely control for all loan characteristics, especially (1) the 

difference between the contracting and starting date of a loan and (2) the loan sum. Therefore 

these characteristics are included in the regression (ὒȟȟ). For completeness, we also include 

the maturity of the loan.  

Finally, reference rates are all based on relatively small loans (with loan sums up to 2.5 

million euros). Because banking costs of a loan agreement are fixed to a large extent, a higher 

premium is demanded for small loans to cover costs. Therefore, the reference rates are 

relatively high and may therefore be considered to be upper estimates.
18

  

4.4.5 Independent variables 

The independent variables (†ȟȟȟὢȟȟ and ὒȟȟ) may require more clarification as they are 

very specific to the sector in some instances. 

- Variables at corporation level: 

o Company value is the net present value of future revenues and costs, divided 

by the number of dwellings.
19

  

o Long-term debt is the most straightforward measure of indebtedness of the 

corporation. We express this in terms of dwellings to account for scale ef-

fects.
20

  

                                                           
18

 BNG Bank does this to create a margin of safety in case interest rates would increase during the day. 
19

 These future revenues and costs are estimated by the corporations themselves, but have been made comparable 

by the CFV by means of a unification procedure (CFV, 2012). 
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o Equity is a refined measure of equity per dwelling which takes into account fu-

ture prospects of the corporation (CFV, 2012).
21

 This measure is therefore not 

a perfect mirror image of long-term debt.
22

 Equity is an important psychologi-

cal number for corporations as the CFV/Aw uses this to judge the performance 

of the corporations.
 
 

o Expected equity in t+5 gives the level of equity (per dwelling) that the corpora-

tion expects to have in 5 years from the current year. Prospects are important 

indicators of the riskiness of corporations. 

o Net cash flow gives the net cash flows resulting from operational activities, di-

vided by the number of dwellings. 

o The number of dwellings is an indicator of the scale level. 

- Variables at individual loan level: 

o Rating BNG measures the rating score that BNG Bank assigns to the riskiness 

of the loan. For unguaranteed loans, BNG Bank itself monitors not only the 

riskiness of the borrowing corporation, but also that of the specific project be-

ing financed.
23

 This variable may therefore provide additional information on 

top of corporation characteristics. Note that this variable is only relevant for 

unguaranteed loans. 

o Maturity is the number of years in which the loan is due. 

o Loan sum is the amount of money borrowed (principle).  

o Delay indicates the difference (in days) between the contracting and starting 

day of the loan arrangement. This is relevant if a loan has a óforward startô, i.e., 

the loan is made on a certain date, but the money transfer takes place at a later 

date. According to BNG Bank, as the interest rate of immediately borrowing is 

higher than the return on a deposit for the delay period, this loss of interest is 

covered by an additional spread on the borrowing rate.
24

 

o Guaranteed is a dummy variable that equals 0 if the loan is unguaranteed and 1 

if the loan is guaranteed.  

                                                                                                                                                                                     
20

 We thus focus on long-term debt only as short-term debt was not available for all years. For most corporations, 

short-term debt comprises no more than 5 percent of total debt however.  
21

 Company value is an important building block of equity, but the two are certainly not equal. For example, 

provisions have been added to obtain equity, and immaterial fixed assets have been subtracted. 
22

 Another reason for this is that we miss short-term debt in this picture. This data is not available for all years 

however (see footnote 20). 
23

 Source: interview with the specialist for the social housing sector of BNG Bank. 
24

 Source: interview with the manager of the client desk of BNG Bank. 
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Table 4.1 gives descriptive statistics concerning the interest spreads and the independent 

variables. The units of observation are individual loans. 

Table 4.1. Descriptive statistics. 

 N (excl. inter- 

and extra-

polation) 

N (incl. inter- 

and extra-

polation) 

Mean 

 

 

St. dev. Min Max 

Interest spread (all loans) 2,796 5,587 0.22 0.30 -1.61 3.94 

Interest spread (guaranteed loans) 1,505 4,296 0.07 0.19 -1.61 1.55 

Interest spread (unguaranteed 

loans) 

1,291 1,291 0.45 0.30 -0.29 3.94 

Company value per dwelling (in 

1,000 euros) 

2,796 5,587 42.16 13.39 5.85 144.49 

Long-term debt per dwelling (in 

1,000 euros) 

2,796 5,587 32.58 17.45 5.21 179.42 

Equity per dwelling (at time t) (in 

1,000 euros) 

2,796 5,587 10.76 6.46 -54.14 88.88 

Expected equity per dwelling (at 

time t+5) (in 1,000 euros) 

2,796 5,587 11.04 6.35 -15.57 72.05 

Net cash flow per dwelling (in 

1,000 euros) 

2,796 5,587 0.91 0.99 -4.62 18.19 

Dwellings 2,796 5,587 16,525 17,657 91 81,376 

Loan sum (in 1,000 euros) 2,796 5,587 9,434 13,174 39 150,00

0 

Rating BNG (only relevant for 

unguaranteed loans)
a 

1,264 1,264 8 2 0 19 

Delay (days) 2,796 5,587 137 220 0 2,378 

Maturity (years) 2,796 5,587 13 11 0 50 

Guaranteed (dummy) 2,796 5,587 0.80 0.40 0 1 
a
 On scale of 0 to 19. 

4.4.6 Linking corporation data with loan data 

Housing corporation specific variables are given on a yearly basis ï that is to say they reveal 

the situation of the corporation at the end of a year, while data on housing corporation loans 

gives information on the date of the loans. The question of how to combine yearly and daily 

data is somewhat arbitrary.  

According to BNG Bank, several sources are used to obtain the most recent (therefore 

necessary) information about the housing corporation.
25

 For our main results, we therefore 

assume that the bank has the most up-to-date information. To check for robustness, we have 

repeated our analysis under the assumption that it takes a year to obtain this data, which 

would be the case should the bank rely solely on annual reports (see the sensitivity analysis; 

section 4.6). Thus, we describe two scenarios: 

                                                           
25

 Source: interview with the specialist for the social housing sector of BNG Bank. 
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¶ In the standard scenario, we link all loans in the first half of year t to corporation 

characteristics in year t-1. Loans in the second half of year t are linked to year t itself.  

¶ In the lagged scenario, we link all loans in the first half of year t to corporation char-

acteristics in year t-2. Loans in the second half of year t are linked to year t-1. 

4.5 Results 

4.5.1 Determinants of interest spreads  

Table 4.2 presents the estimation results of equation (4.6). Regression (1) shows the results 

for all loans, regressions (2)-(5) give the results per loan type, and regression (6) combines 

bullet loans and short-term loans. 

Regression (1) shows that interest spreads are higher for unguaranteed loans than for guaran-

teed loans. The coefficient on guaranteed is negative and significant which confirms hypothe-

sis 1. The coefficient is -0.8046, which means that the bailout system reduces the interest 

spread by around 80 basis points. 

Note that in regression (1), we have not included dummy variables for the type of amortiza-

tion. This is because the variable óshort-term loanô suffers from multicollinearity with the 

variable óguaranteedô. Indeed, as noted, most unguaranteed loans are short-term loans. 

Therefore, we cannot completely isolate the effect of unguaranteed loans. It could be argued 

that the difference in spreads between guaranteed and unguaranteed loans is (partly) due to 

the difference in loan type.  

When including loan type dummies in regression (1), we find no significant difference in 

interest spread between different long-term loan types (i.e., the coefficients of dummies for 

bullet, annuity and linear loans are insignificant; details not shown). Thus the loan type does 

not seem to be of major influence. There is no reason to believe that a higher spread would be 

required for short-term loans just because they have a short maturity.  

Additionally, note there are also three unguaranteed bullet loans (eleven when including inter- 

and extrapolation; see the sensitivity analysis in section 4.6). Although the number is very 

small, this does allow us to isolate the effect of the bailout clause. Regression (2) (dealing 

with bullet loans only) indicates that the interest spread is about 86 basis points higher for 

unguaranteed loans. This effect cannot be due to differences in loan type, because regression 

(2) only considers bullet loans.  
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Table 4.2. Regression results of interest spreads. 

 (1)
a 

(2) (3) (4) (5) (6) 

 All loans Bullet 

loans 

Annuity 

loans 

Linear 

loans 

Short-term 

loans 

Bullet & Short-

term loans 

       

Corporation characteristics       

     Company value -0.0001 0.0022 -0.0013 -0.0006 -0.0435*** -0.0017 

 (-0.0700) (1.4551) (-0.8939) (-0.2540) (-5.0081) (-0.5018) 

     Long-term debt 0.0007 -0.0018 -0.0019 -0.0011 0.0164*** 0.0032 

 (0.3626) (-1.0327) (-0.5761) (-0.4707) (3.0109) (0.9345) 

     Equity 0.0041 0.0004 0.0033 -0.0008 0.0479*** 0.0100* 

 (1.2065) (0.1188) (0.8777) (-0.0989) (6.3575) (1.9452) 

     Expected equity t+5 -0.0024 0.0023 0.0019 0.0044 -0.0364*** -0.0054 

 (-1.0444) (1.2375) (1.2773) (0.7459) (-2.9191) (-1.6303) 

     Net cash flow -0.0094 0.0014 0.0004 -0.0016 0.0542 0.0113 

 (-1.1405) (0.1704) (0.0390) (-0.0974) (0.5186) (1.0260) 

     Dwellings -0.0019 -0.0006 -0.0003 0.0161 0.0276*** -0.0016 

 (-0.8372) (-0.2705) (-0.2272) (0.4460) (4.3210) (-0.5022) 

Loan characteristics       

     Rating BNG     0.1711** -0.0217 

     (2.3229) (-0.6881) 

     Loan sum 0.0053 0.0112* -0.0017 0.0015 0.0074 0.0033 

 (1.5835) (1.9202) (-1.2524) (0.1701) (1.5362) (0.9331) 

     Square root of loan sum -0.0584** -0.0833** 0.0026 -0.0171 -0.0623 -0.0350 

 (-2.3613) (-2.4846) (0.1846) (-0.5531) (-1.5896) (-1.3018) 

     Delay 0.0002 0.0001 0.0006** 0.0001 0.0092 0.0004* 

 (0.8699) (0.4565) (2.4147) (0.4701) (0.8726) (1.7639) 

     Square root of delay 0.0149** 0.0175*** 0.0042 0.0173*** -0.0587* 0.0085 

 (2.5353) (2.8885) (0.7240) (3.5244) (-2.0238) (1.2102) 

     Maturity 0.0010 -0.0000 0.0217*** 0.0021 0.6461 0.0128 

 (0.1303) (-0.0030) (3.9577) (0.1844) (0.9717) (0.9098) 

     Square root of maturity -0.0100 -0.0162 -0.2020*** -0.0452 -0.4803*** -0.1196 

 (-0.1509) (-0.1781) (-3.7920) (-0.5385) (-4.2627) (-0.9818) 

     Guaranteed -0.8046*** -0.8586***    -0.7451** 

 (-4.4476) (-8.9052)    (-2.0625) 

Constant 0.7151** 0.8058** 0.1412 -0.0752 -0.0045 0.6990* 

 (2.0814) (2.0914) (0.5050) (-0.4404) (-0.0162) (1.7064) 

       

Observations 2,796 810 486 209 1,264 2,074 

R-squared 0.6607 0.7638 0.8821 0.8928 0.6838 0.7072 

Robust t-statistics (based upon clustered standard errors) in parentheses. 

*** p< 0.01, ** p<0.05, * p<0.1 

Year and corporation dummies included. 
a 
Dummy variables denoting the type of loan are omitted because of multicollinearity with Guaranteed. 

The number of observations in regression (1) does not equal the sum of regressions (2)-(5), because Rating BNG 

 is not available for all unguaranteed loans.  

One may also argue that bullet loans and short-term loans are essentially the same (as for both 

loan types the principal is paid back at maturity). The only difference is in fact the difference 

in maturity. Regression (6) shows the regression results for bullet and short-term loans 

together. The bailout clause remains significant, but the coefficient is reduced to -0.7451.
26

  

                                                           
26

 Alternatively, one may argue that the effect of the bailout could be estimated by means of regression 

discontinuity design (Thistlethwaite and Campbell, 1960; Lee and Lemieux, 2010) on the basis of bullet and 

short-term loans. The idea behind this is that the relationship between maturity and interest spread may show a 
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These results lead us to conclude that guaranteed has a significant impact on the interest 

spread. This means that the bailout clause succeeds in lowering interest rates. It also implies 

that the no-bailout clause for unguaranteed loans is credible. That is, BNG Bank does not 

seem to expect a bailout for unguaranteed loans.To give a rough indication of the impact of 

the bailout clause, note that the total level of guaranteed corporation debt was 87.4 billion 

euros in 2012 (source: WSW, 2012). According to regression (1), corporations would have to 

pay an additional interest of 0.80 percent over this debt, if it would not be guaranteed. This 

implies that the estimated benefits of the bailout would be 700 million euros (87.4 bil-

lion*0.8%) per year in reduced interest payments. If we were to use the more conservative 

estimate of regression (6), the benefit of the bailout becomes 650 million euros per year (87.4 

billion*0.75%). 

The direct costs of the bailout clause could be shown in the total loan sum on which housing 

corporations defaulted. Although we do not have this information directly, we do know the 

amount of reorganization subsidies provided to corporations in order to restore their financial 

position. As noted in section 4.2.2, from December 31, 1990, until 2012, the CFV provided 

1.3 billion euros in reorganization subsidies (CFV, 2013c). Corrected for inflation, this equals 

1.5 billion euros (in 2012 euros). Note that there may also be secondary costs involved if, for 

example, the bailout clause led to operational inefficiency. It is not possible to measure this, 

however, as there are no housing corporations in The Netherlands not operating under the 

bailout clause. But we do know that these costs would have to be substantial in order to 

outweigh the benefits of the bailout scheme. Indeed, if we compare the estimate of yearly 

benefits (700 million euros) with the direct costs of about 70 million euros (1.5 billion 

euros/22 years), the indirect costs of the bailout clause would have to amount to more than 

600 million euros per year for the bailout clause to be considered undesirable.
27

 

According to regressions (2)-(4), housing corporation characteristics appear to have no 

influence on the interest spreads for guaranteed loans. This is in line with hypothesis 2. One 

                                                                                                                                                                                     
discontinuity at a maturity of 2 years (because beyond this threshold, we deal with guaranteed loans). That is, 

with a maturity of 2 years or longer, we expect a ójumpô in interest spreads. This method indeed reveals a 

discontinuity at a maturity of 2 years (results not shown). However, because bullet and short-term loans have 

different reference rates (bullet loans are based on Swap rates and short-term loans are based on Euribor rates), it 

might not be appropriate to treat the two loan types as the same. Therefore, we do not delve into this method 

further. 
27

 Note that while the bailout clause also leads to monitoring costs (for the CFV/Aw and the WSW), at the same 

time it relieves BNG Bank from supervisory activities. Although it is uncertain who would have the lower 

monitoring costs, we presume that the difference between the two is not large enough to affect the desirability of 

the bailout clause. 
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might note that due to multicollinearity among regressors, regressions (1)-(4) may suffer from 

overestimated standard errors. Removing variables would not alter our conclusions however 

(results not shown). 

Regression 5 shows that in contrast to guaranteed loans, housing corporation characteristics 

are highly relevant for short-term (and thus unguaranteed) loans: higher company value, lower 

long-term debt and higher expected equity all lead to a reduction of interest spreads. This is 

also in line with hypothesis 2. The main exception, however, is the significant positive effect 

of equity on the interest spread. This appears to be counterintuitive, as higher equity implies a 

more favourable financial position (CFV, 2012), this should decrease rather than increase 

interest rates. It could be the case however, that corporations with high levels of equity may 

not put much effort into lowering interest costs as they do not have much difficulty with their 

repayment obligations (i.e., high equity can lead to less sharp bargaining). However, it could 

be argued that if this were relevant, the effect of equity should also be relevant for guaranteed 

loans, and we see that this is not the case. In addition, the coefficient on equity becomes 

insignificant in regression (5) once all other corporation characteristics are excluded (results 

not shown). 

Further, the coefficient on net cash flow is also insignificant in regression (5). This might 

partly be explained by the fact that we use the cash flow in the current year only. Unfortunate-

ly, we do not have adequate data on forecasts of cash flows, which would be an important 

parameter indicating the ease with which debt could be repaid (WSW, 2009). Another 

confirmation of hypothesis 2 is the fact that the risk rating BNG Bank allocates to each 

unguaranteed loan positively influences the interest spread.
28

 Surprisingly, Rating BNG 

becomes negative (but insignificant) in regression (6). 

Finally, it appears that the scale of the housing corporation (i.e., the number of dwellings) is 

only relevant for short-term (unguaranteed) loans. If the number of dwellings increases, the 

interest spread increases as well. This is rather surprising as we would have expected a 

negative relationship between scale and interest spreads (see section 4.3.2). It could be that for 

larger housing corporations, the stakes are higher, so that monitoring is conducted more 

strictly. 

                                                           
28

 Of course, this is very logical, since the BNG itself creates this variable. Indeed, it would be very surprising if 

there would be no effect. Still, the variable is included since it provides information on the specific risk of the 

loan itself in addition to the riskiness of the corporation. When removing the variable, conclusions do not alter. 
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The coefficients of corporation characteristics in regressions of unguaranteed loans differ 

from those of guaranteed loans. A Chow test reveals that the effects of the relevant variables 

are larger for unguaranteed loans than for guaranteed loans (significant at 1 percent level, 

details not shown). 

In conclusion, unguaranteed loans show a significantly higher spread than guaranteed loans. 

The difference is around 80 basis points. The explicit bailout clause appears to do its job; it 

succeeds in lowering interest rates. Also, for guaranteed corporation loans, the financial 

position does not influence the interest spreads significantly, whereas for unguaranteed loans 

the financial position of the corporation is highly relevant. A remarkable exception to these 

findings is the positive impact of the corporationôs equity.  

4.5.2 Comparison with reference rates 

Figure 4.5 compares interest rates on corporation loans with their reference rates by means of 

a scatter plot. If an observation lies on the dashed 45-degree line, the two rates are exactly 

equal. In the left panel of the figure, dealing with guaranteed loans, we might expect all 

observations to be located on this line, since ï as mentioned ï corporation loans are free of 

credit risk as they fall under the bailout clause and the reference rates are based on risk-free 

rates as well.
29

 The figure shows however that the bulk of observations lies northwest of this 

line, indicating that in most cases, corporations borrow relatively expensively. This finding 

may indicate that either (1) corporations pay a positive commercial margin, or (2) BNG Bank 

expects corporationsô default to be costly, despite the existence of the bailout clause (this may 

happen if extra non-recoverable costs ὧ are relevant). 

In the right panel of Figure 4.5, interest rates of unguaranteed (risky) corporation loans are 

plotted against risk-free reference rates (Euribor). This figure shows a positive spread for 

nearly all loans, compliant with expectations.  

Figure 4.5 (left panel) suggests that hypothesis 3 should be rejected as the bulk of observa-

tions shows a positive interest spread. In fact, on average, guaranteed corporation loans have 

an interest rate seven basis points (or 1.6 percent) higher than their reference rate. For 

unguaranteed loans, the average spread is 44 basis points (or 150 percent), which ï again ï is 

in line with hypothesis 1. That is, the spread is higher for unguaranteed loans than for 

                                                           
29

 As noted, if anything we would expect reference rates to be overestimated rather than underestimated because 

they are based on small loan sums (see section 4.4.4). 
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guaranteed loans. The question is whether or not the interest spread of seven basis points for 

guaranteed loans is significant. The next section delves into this.  

Figure 4.5. Corporation interest rates versus reference rates (inter - and extrapolation excluded).  

 

4.5.3 Slack and savings potential 

We thus saw that interest rates on guaranteed corporation loans exceed their reference interest 

rates most of the time (Figure 4.5, left panel). As noted, based on simple averages, the 

difference between the two (i.e., the average deviation from the 45-degree line in Figure 4.5) 

is 7 basis points or 1.6 percent. Table 4.3 shows these simple averages per loan type. It 

appears that annuity loans show the largest spread.  

Table 4.3. Average interest rates of corporations versus reference rates (guaranteed loans). 

 Bullet Linear Annuity All  

Average interest rate 4.30 4.34 5.03 4.61 

Average reference rate 4.25 4.29 4.93 4.54 

Average absolute spread in basis points 

(interest rate-reference rate) 

5.01 5.61 10.04 7.20 

Average relative spread (((interest rate-

reference rate)/reference rate)*100%) 

1.32% 1.27% 2.10% 1.64% 

Such a simple average might be distorted however because the reference rates are not perfect, 

since they do not control for all loan characteristics (especially delay and loan sum). To 

control for this, consider equation (4.6) again and note that for guaranteed loans ‎ π and 

†ȟ ρ so that: 

 ὶȟȟ ‌ ‍ ὒȟȟ‏ — ‐ȟȟ (4.7a) 




































































































































































