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2 Chapter 1

1.1 Introduction

Few markets are aomplex as thousingmarket.A combination of multiple market failures
makes it difficult to reach &atisfactory equilibrium, despite (or becaus® extensive
government intervention. Moreover, because problems within the market and the reaction of
the government areften country specific, outcomes of reseaoannot 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 (Gilderbl@ma Appelbaum,

1987). This dissertatioiocuses on the behawioof the institutions that are sponsible for

providing social housing services in the Netherlands; housing corporations.

Before going into the details of this dissertatioe,will start with a brief introduction on the
arguments for government intervention in housing markets, anduherno the institutional

design of the Dtch housing market. Nexthe structure of this dissertation is presented.

1.1.1 Failures of the housing market

There are many reasomdy housing market mayfail to reach a satisfactory equilibrium by
themselvesSeveral obstacles towards the social optimum are pressmte(g.Gilderbloom
and Appelbaum 1987 Ménard 2009 SER 2010). The most often mentioned causes of

market failureare listed belovf.

1 Itis likely that there is information asymmetry betwesippliers and demande(fer
example, the supplier afhouse knows more about concealed damages)

1 Housing involves external effects. For example, if one households costs to m-
prove livability in a neighbourhood, this will have benefits on othersbbaldsas
well. These benefitare not incorporated by the househtiidtincursthe costs. This
leads livability activities to be undersupplied (i.e., free ridirf@). the other handf
more households move into a neighbourhood, this may lead to dongastl less
open spaceyielding a negative externalityloreover, dwellingsn entirely different
architectural styles may be builext to each other which may lead to unsightly heig

bourhoods.

! The terms housing association or housing society are sometimes used #s jwditial terms, corporations

are either foundations or associations. Throughout this emkyill 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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9 Often, there is imperfect competition among supplipreyiding possibilities to e
ploit market powerThis leads to lower supply and higher prices.

1 Matching supply and demand of housing involves search costs (Ménard, 2009). This
leads to the possible existence of multiple equilibria. Moreover, housinggs and
heterogeneous good so that substitutes are not always available.

1 Housing suppliers may pursue chepigking which means that the selection of which
tenants are provided a dwelling 1isi-not o
n e s s 0 terarit astwalléPriemus, 2003).

1 Housing may beualified asa merit good whichs not valued adequately lepnsum-
ers.

1 The equilibrium on the housing market may be unsatisfactorily from a social point of
view, i.e., the price ohousing(of a socially desirable qualitypay beso high that

some people cannot afford @ommodity egalitarianism)

Because of these reasongrketequilibrium in the housing market is likely to be suboptimal.
Without intervention, dmand and supplgf housirg may ke lower than socially optimal,

prices too high andeighbourhoods may become unattractive, due.tp, congestian

1.1.2 Government intervention
In theory, acombination of market failures may require a combination of intervesitipthe
government. The Dutch government intervenes batthe demand antthe supply side of the

market.The mosimportantinterventionsare

1 Physical planning and environmental policies.
All areas in the Netherlands have been assigned allocation plans that indicate for what
purposes the langhay be usedn practice, this means that building is only allowed in
places which haveden designateas housing area$his policy is conducted inrder
to take external effects into account (for example congestion).

1 Fiscal regulations.
Interest paid over mortgages can be deducted from taxable income so as to encourage
owneroccupiedhousing.Householdsn owneroccupied houssare assumed to take

better care of their neighbourhoods. In this way, this policy deals with externalities.
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1 Maximum rents.
Social dwellings (those witarentlevel below a certain threshold) have been assigne
maximum rentsso as to ensure affordability for low income grougent increases
have beerappedas well.

i Demand subsidies.
Households renting a social dwelling may be provided rent subsidies iint@meis
sufficiently low. This shouldtimulate demand aridcrease affordability.

1 Housing corporations.
Nearly all social housing in the Netherlands is providednby-profit organizations,
so-called housing corporations. Although these corporations have been established
voluntarily, they have had strong tiegtlwthe government for a loAgme, both fina-
cially and operationallyln effect, this means that housing supply is supported with
public resourcegi.e., supply subsidies)n this way,corporations can undertake- i

vestments that would not be financialgwardingfor purely private parties

The problemwith a mix of intervention instruments 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 supplycand-

ingly, higher pricesThis, in turn,cdls for (extrg supply subsidiesTherefore, according to

SER (2010) it is by no means certain that government intervention will succeed in solving all
problens and providing the most desiralolgicome. That is, even if markéail, who ensures

that thegovernment will do better®ultiple government interventions habeen implemen

ed, making the situation even more complicated (Buiter et2@06) and not necessarily
leading to a reduction in remévels (Ménarg 2009). To reach a satisfactory equilibrium

therefore market failure has tbeweighed against government failure.

As noted, in the Netherlands, social housieign the hands of housing corporations. This
meanghat besides government and market paytiesre is a third type of organizatiantive

in the playing field the voluntary (or norprofit) organization. This imposes yet another
complicating factor. For a loagme, research on the voluntary sector has been neglected

(Salamon, 198Mut this issteadily changing.

The government assumes thatuking corporationsan correct for the shortage of housing
supplyby making investments that are not profitable for private entrepreneurs. They can do so
becausg1) they have received government subsid{@3,they enjoy favourable borrowing
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conditionsbecause most of their loans and guaranteed(3tdh ey dondét have st
that demand financial retusnAlso, sincecorporations originally were foundedvoluntarily
organizationsit may be assumeithat they (still)are led byaltruistic motives. Finally, since
supply is concentrated (a corporation often possesses multiple houses in the samerneighbou
hoods), corporations are able to influence livabaitgkeepneighbourhoos attractive All in

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

The Dutch housing marketjith such a dominant role for housing corporations is unique from
an international perspective. In most other countries, social housing is alsteduppl
municipal housing companies, cooperative associations and private parties (2edviag

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 NetherlEnels.
following sectionbriefly discusssthe role ofDutch housing corporations.

1.2 The role of housg corporations

Although legally, housing corporations are privately governed organizations, they are rooted
in a long history of government involvemeiihey can therefore be classified as senlic
(CPB, 20138 or hybrid @lessing 2012 organizationsas they operate in the midfield

between government, society and market.

Whetheror notthe Dutchinstitutional setting with such a dominant role émrporations is a
panacea fothe problems on the social housing market has been subjdebafe fora long

time. Although most authors probably agree that the quality of social dwseifingore than
satisfactoryin the Netherlandsand that corporations are quite effective in fulfilling their task,
there also appear to be severe probl@teemus 2003) The most often mentionadsueis

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 catipos have been involved

in incidents & mismanagement, integrity violations, and losses on highprisjects.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 wer
made in norsocial housing projects, such as the case of Woonbron (Rotterdam), which
invested in a former cruise ship with the idearenovate it and turn it into a centre for

commer ci al activities (such as congreédsd)y
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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 aret specul
tion. The most prominenéxampleis the case oWestia (Rotterdam,) which suffered major

losses on itglerivativesportfolio. This portfolio had beconms complicated that nobodyas

able tointerpret the riskproperly.Because Vestiwas the largesDutch housingorporation

with nearly 9,000 dwellings, and the lossesnounted toabout?2 billion euros, it is ot
surprising that this casedd@o enormous political attentiomhirdly, fraud and selenrichment

has occurred in the corporation sectg.at SGBB Hoofddorp, whiclsaw itsformer director

imprisoned®

Apparently, neither the institutiohatructure, nor the supervisory partie®re capable of
preventing these incidents from happeninbis led to a widspread belief that somethirgy i
fundamentally wrong within the sectdrherefore the Dutch parliamentonduced a parla-

mentary inquiry Dutch Parliament2014) concludng that the current institutional setting

gives too much scope for inappropriate behaviour

Whether the inidents are representatioé the sector as a whole is questionalierecent
decades, a lot has been written about the betwawb corporations.Many authors have
expressed their worries about the Dutch situation. The main concern is that corporations are
relatively insensitivgo both the market and the government, creating possibilities of moral
hazard.However, br a long time, empirical research on housing corporations was almost
nornrexistentso that opnions were ofterbased onanecdotal evidence. In the most recent
years however, the pile of empirical work is growing steadilfis dissertatiormimsto give
anempirical foundation teeveraimportant issuethatcorporations have to deal with

The dissertatioriocuses on three masubjectsthat are deemed elant in thecorporation

sector:

1. The first part of the dissertation attempts to measure operational efficiency of housing
corporationslt is often noted that corporations should be able to redusts smnif-
cantly. Figures of thirtypercent potential cost reduati@are commonly mentionetut
lack an empirical foundatiorAlthough it will take upmore time and combined efforts
to come to a oOperfectd measur e¢horoughenef f i ci €

pirical approacho approximate efficiency as closedg possibléchaper 2) Accord-

% 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 exercisestody the relationship betwesoale mer-
gersand efficiency(chapter 3)

2. Secondly, we investigate the financing costs of corporations focusing on the bailout
clause thaguarantees the bulk of corporation loans (chapter 4)

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

what determines changes in refdisapter 5)

Figure 1.1 shows theproduction and decision making process of a housing corporatian
simplified way The heart of the process consists of two stages. First, corporations manage
and improve their housing stock by buying, selling, building, demolishing or improving
housesNext, this stockis usedto housetenants. 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 corpordigneise most of

their debtis 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 markeimstances andprobably the
behaviour of other corporationghe blue rectangles denote tlo@ir stages at which cogpa-

tions have to make decisianEheseare the subjects of our researgime following section

will briefly summarize these parts.

1.2.1 Operational efficiency (stage 1 and 2)

Efficiency measurement within the (sejpublic sector faces several pitfalls and obstacles.

At the heart of the empirical problem lies the question of what the organizations under
consideration actually produgee., 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 arespeciallyi 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 whetheriappropr
ate measures of our preferred inputs and outputs are available. Chaptserispeefram-

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 cotjpors were loosened in the mniheties 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 tlq@estion 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 makingprocess of a housingorporation.

__________ - _—— = -
‘ Number of 1| I Quality of || Costs of managing|| Costs of allotting, I Level of debt ,
dwellings at the I dwellings at the | and developinghe contacting Costs of |l at the start of

start of the year I start of the year| housing stock tenants, etc. treasury |l the year
L(fixed input) IL(ﬁxed input) I (input) (input) (input) | (fixed input) :

Building, demolishing,
buying, selling,
maintaining,
improving (stage 1)

/|

Borrowing (stage 3)

Interest costs

Quality of Number of

dwellings at the dwellings at the

end of the year end of the year

(output) (throughput)
Allotting, maintaining relations Setting rental
with tenants, implementing price (stage 4)

livability activities etc. (stage 2)

¢ |

Number of new allotments, Revenues
adequacy of the allotments —> from rent
(matching income with rent), )
number of continued contracts :
livability activities etc. v ov Vv Vv
(outpu) Financial result

<____________________________________________

\Z \%

Level of debt at the end of
the year (output)
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1.2.2The bailout clause(stage3)

One of the main advantages of corporatiomsr purely private partiesis that the bulk of
corporationloansis guaranteed by means af axplicitguarantee scheme. This bailaldause
is implemented in order toommunicate to banks thahldingto corporations cabe congil-
ered to be aisk-free affair. This shouldminimize interest costs to corporatiofeaving more
resourcesvailablefor investment insocial housing projects. Chapterempirically invest
gates theeffectsof the bailout clause, making usé a uniquemicro 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
whetherthe interest rate between these two groups of loans differs. In this way, we test the
credibility of the bailout clause. We also investigate whetiogporations succeed in paying

the riskfree interest rate on their guaranteed loans, or still pay a preaespite the bailout

clause.

1.2.3Rent settingbehaviaur (stage4)

Although corporations have a high degree of autonomy, they do have to take into account the
legislation concerning social renRent levels as well as rent increasem social dwellings

are cappedOnly if the quality of a dweihg improves, or if a householdaves a dwellingan

extra rent increase is allowe@hapter 5 deals with the question to what extent rent levels
differ between corporati@and whether we can explain differences in rent setting balravio

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

! 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 @ércentof the rental housing stock or one third
of the total housing stodk the Netherland$ From an international viewpoint, these figures
are remarkably large. According to Priemus (2002), no country in the European Union even

comes close to this.

Whiteheadand Scanlon (2007) and De JoagdVan 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 dominageretital 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 (Whitelne&tanlon, 2007).

These figures demonstrate that the performance of DuioBirig corporations is of vital

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

The Dutch social housing sector currently finds itself in dire circumstahoegver. On the

one hand, the sector hasquired a bad reputatiobecause of é&ew pronounced incidents
throughout the last yearShere has been a sequence of reports of integrity violations.
Furthermore, decision failures have caused los$dsllions of euroson highrisk projects

and financial derivativesThis led the Dutch Phament to start a parliamentary inquiry in
2013. Recently, the parliamentary committee concludedhke&utch government has failed

to establish public control of the efficiency of the housing corporations (Dutch Parliament,
2014).

Dutch Parliament (24) alsoconcluded that although many corporations work feardiact
responsibly, the fact that so many incidents took place means that something is fundamentally
wrong with the current institutional design. In the lowg, theinquiry 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 énants themselves. In the shaunh, given the current situation, it is
necessary to reshape supervision and to establish a change in caltemsling to the

commission

2 Sources: CorpoData and Statistics Netherlands (CBS).



12 Chapter2

To increase efficiencyhe Dutch central government has formulated the explicit goal that
operational expenditureshoud remain constant for at least four years (Ministry of National

and Kingdom Affairs, 2018. 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 tlespite the fact that internal and
external supervision consists of multiple layers, supervision on the ahtefificiency 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 cogtimns. The resulting lack of governmental oversight,
combined with weak competition and loose corporate governance, allowed housing-corpor
tions considerable operational leeway (Dutch Parliament, 2014). Moreover, housing-corpor
tions are not allowed topgropriate profits, which further weakens the incentive to operate
efficiently (WalkerandMurie, 2007).

Priemus (2003), commenting on a first attempt of efficiency inquiry in the Netherlands,
pointed out that one cannot justify any kind of reform ingbeial housing sector because in
thecur e nt s wed arcaundemdonmediabout the efficiency of housing corporatin(s

269). In a report commissionelly the Dutch Parliament, Conijn (2005) paraphrased this
observation. Clearly, there is a needdaroherent measurement of the efficiency of capor
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 efficiey of corporations is important becauseseteralreasons. In

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

most. That is, it increases the necessity to legitimate itself to the public (De Jong,T204.3).

may provide a trigger to increase efficiency, because nobody wants to be at the lower end of
the rankingsln a similar way, municipalities are often ranked on the basis of their tax rates
(see for example COELO, 2015%econdly, and more drastic, centgdvernment may
provide (financial) rewards to efficient organizations (or punish inefficient ofdés)dly,
knowledge about efficiency scores may also serve as input for subsequent research in order to
answer the question what the main determinants afieity 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 institutiona-fram
work in which corporations operate. $ection 2.3, the main issues concerning the measur
ment of efficiency for noiprivate institutions are discussed. An overview of the literature is
given in section 2.4. Section 2.5 presents the metfid@hata Envelopment Analysis, ustl
conduct efficieng measurements. The data and model specifim#mgiven 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 malye 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
undert&e 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 conmetifficiency has

to be a 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
corporationds prest i gernanadersiamong, e.¢.,dheitchuate st at |

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 priagpakty relationship
creates occasions for managerial moralahdazHirschman (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 (GrettMarch, 1963), country

club management (Blaket al, 1962), management specific investments (Shleafed
Vishny, 1989), and forms of empire building (Rhoades, 18&8d, 1997. Loss of organia-

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

This chapterfocuses on efficiency.

2.2.2 The Dutch setting
Many countries provide subsidized housing to-iaaome households. In the Netherlands,

the social housing sector is especially large (SamithOxley, 2007; Whiteheadnd Scanlon,
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2007). In 2012, there were 381 housing corporations, owning 2.2 million dwelisgsoted
in section 2.1, this boils down #i percentof the rental housing stock, or nearly one third of

the total housing stock.

Dutch housing corporations are private institutions in legal terms, but face the statutory
obligation to execute public tasks. They are therefore often denotsenapublic (CPB,
2013a) orhybrid (Blessing, 2012prgankations The most salient consequenof their legal
structure is the absence of owners, shareholders or influential stakeholders. The corporate
governance structure resembles the prineggncy model (Jenseand Meckling, 1976),
although the absence of owners allows wealth sharing byageas and members of the
organization(Jensen, 2000)Ruled by public law, housing corporations are prohibited to
di stributedipntaofiibtut [ é6no mauReseAckarmant Z20)3). Unlike me s
charitable norprofits, Dutch housing corporationseaneither donefinanced nor driven by
volunteers. They may be characterized most appropriately aprafinenterprises (Anheier
andBenNer, 2003): professionalized private corporations with a public purpose, and without

residual claimants.

Sincethegover nment withdrew from active (seenvol ve
below), corporations have obtained a high degree of autonomy. As a consequence- corpor
tions may lack an incentive to operate efficienfiypart from the lack of oversight by the
government , there are sever al ot her i mport
incentives to maximize efficiency. The first is the absence of a pnaitimizing objective
(Walkerand Murie, 2007).Because corporations are not allowed to appraptlair profits,

the incentives to control costs are weak. Corporatiorsf dourseh ave t o f-averf i | a
constraind . That i sun, benefits wilh leave Itooequal costs in order to continue
operations. This only provides efficiency inaggas up and until the breadven point

however; reducing costs any further does not yield extra benefits for the corpokatdmer

is lack of competition. In the Netherlands, social housing is exclusively assigned to housing
corporations. There is no mhk&t sharing with commercial or cooperative organizations.
Because of exploitation schem&bere cash flows are negative for the first ten years after
construction, entry of new housing corporations is almost impossible. In, dffect there is a
consideable extent of path dependency in the sector. Market forces letting efficient arganiz

tions enter the market and inefficient ones exitremeexistent(CFV, 2013%). Competition is

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

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 a# tHousing act\/oningwex 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, hoveenkthe ties between
government and corporations have been loosened ever since. -Caedobalancing and
grossing Act (Bruteringsoperatid 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 suliBes 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 ¢aa gpecial treatment

over private parties so that the advantage of the corporation sector is less prominent than
before (European Commission, 2009¥he most important advantage that corporations still
have compared to privafparties, is the existence of a bailout clause on loans. Many loans to
corporations are guaranteed by the Guarantee Fund Social How&agbprgfonds Sociale
WoningbouwWSW).Mor eover, Or e or gnayrbe pravided torcorperatibrs i d i e s
in case of financial distresH. necessary, the government will act as a lender of last resort.
These guarantegensure that loans can be undertaken atuialde interest rates (see for an
elaborate discussion chapter #he bailoutschememay further relax the need to operate
efficiently, as corporations expect to be rescued in case financial problem# dnmd.form

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

corporations as part of social policyg§Bam, 2012).

* Officially, this Actis entited aé Wet bal ansverkorting g,oltdRlufjd&ei sqeame
a t is &é most often used term.

®Note however that the positive effect of the balanci
still implies a clear advantage, but the magnitude is of course fixed. That is, thesdamponversion of the

balancing and grossing Act led & 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 hogisiThe government has formulated a

set of public tasks or oOperformance fiel dsoé
Decree(Besluit Beheer Sociale Huursect@BSH). The most recent version of the BBSH
encompasses seven performance fields (see2bbx Corporations can freely determine

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

goals®

Note that since July 1, 2015, theusing Act and thBBSH have been replaced by the new
housing Act 2015\Woningwet 215 and the Decree Accepted Institutions Public Housing
(Besluit Toegelaten Instellingen VolkshuisvestiBJ V). These regulationgpresent the
changes in legislation that have come into force after the parliamentary inquiry in 2014. Most
importantly, the new regulatioqsescribethat corporations are obliged to separate thatire
administrationinto (1) activitiesin the service bgeneral economic interesDignsten van
Algemeen Economisch BelanBAEB) and (2) all other activities.Also, supervision is
intensifiedunder the new legislatiorgorporations are now obliged to use market value of
property in their balance sheets art tpossibilities to conduct livability activities are
limited.” However, since this dissertation focuses on the years before 201Sethe BBSH

as the basis for our research

Box 2.1. BBSH performance fields.

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

2 Preserving the quality of the housing stock.

3. Improving livability of neighbarhoods.

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

that are in need of care guidance.
Preserving financial continuity.
Enabling renters to get involved with corporation policy and administration.

Operating efficiently.

® The only exception to this is that since 2011, 90 percent of the new allotmentsiahdwellings has to be
offered to lowincome households.
" For more information, see for example Woonbond (2015).
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Internal supervision of a corporation is in hands of the board of diretiotis.July 1, 2015,

extemal financial supervisiowas a task of the Central Public Housing Fu@eéiftraal Fonds
VolkshuisvestingCFV), an independent public organization. The rest of the external superv
sion tasks (legality, governance and integnty@rein hands of the central governmeS8ince

July 1, 2015(with the introduction of the new housing AcHll external supervision tasks

have been assigned to the newly developed Authdwitysing corporations (Autoriteit
woningcorporatiesAw). Finally, theaccountant 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

corporationsn the spotlights in recent years.

2.2.3 The efficiency of norprofit 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 thairatowps are

examples of organizational forms of which the lack of efficiency has been seen as one of the
cruci al i ssues. Jensen (2000) points mut t he
tives leading to uneconomical behawioln addition, this effect gains strength in the case

where entry of new firms imited. Managers have the dispositional power over housing
corporations. Although managers are supervised lwpaad of directors, there is no real
separation of managemeanid avnership. Indeed, the board afettors faces no obligation

to justify and explain their findings to stock owners (Van Dijk et al., 2008) stakeholders

Jensen (2000) and Galaskiewszd Bielefeld (2003) point out that organizations in th&-no
profit sector cannot pay out any profitsThat is, they face a stalled nondistribution
constraint (NDC). The NDQ which is also relevant for housing corporatiandias both
advantages and disadvantages. The main advantage is that there is no foréstsfinancial
motives get priority over social motives. That is, the clients of such organizations will not be
exploitedto maximize profits. Rather, as long as the organization is profitable enough to
survive, all remaining efforts can be put intoittemcial goals. The other side of the medal is
however, t hat t h erodésthe incentive to porloefficiantly @s tlee lextra

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

Galaskiewisz and Bielefeld (2003) conduct a raetalysis 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 institutivamnework has
provided too much autonomy letting moral hazard unpunished (Hoekstra et al., 2012; De
Jong, 2013; CFV, 20H3. Conijn (1999) also noted that the boundary between efficient
expenditures (in the public interest) on the one hand and washke aihter 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 time gover
ment gives no strict guidelines on this isstigs up to the researcher to test several possibil

ties (see also s@on 2.6).The next section addresses fiteblems that arise with measuring

the efficiency of organizations active in the public sector.

2.3Measuring 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 asxtéet to which certain

goals are achieved, whereas efficiency questions whether the production process of the
organi zation doesnoét spoi l resources (i np

perform well along both lines.

This chapter focuses a@fficiency, 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 produ@ewha

the inputs and outputs of the production process? It is especially hard to distinguish between
Gutpud and dutcom@ Outputs are the direct result of the production process, that is; they
can be influenced directly by the organization. Outcomkadenefit to society as a result of

the outputs. De WittandGeys (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 erams is the outcome which is partly the result of the
motivation of students. In short, exogenous characteristics may influence outcome and thus
efficiency scores (Muiiiz et al., 2006; Ruggiero, 1998). As a second obstacle, once one has
identified inputs ad 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
guestion is whether appropriate measures of our inputs and oatgutsctually availabl

ut
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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); Sgrensen, 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 theacorpoo n s 6
output is not available. This critique is actually the core problem of all efficiency neeasur
ment exertions in the public sect&ll autonomously operating bodies lack a clear objective,

so that it is up to the researcher to choose proper measiureput and output. Indeed,
municipalities, for example, face an even higher degree of autonomy compared t@-corpor
tions but still, may authors argue that it is possible to conduct empirical research on the
efficiency of municipal tasks (see for examplelso et al., 2012; Van Hulsind De Groot,

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

measurement of efficiency.

Secondly, Conijn argues, efficiency cannot be measured properly because costs cannot be
ascribedto separate activities. This argument is also postulated by Sprenger et al. (2008),
Hoekstra et al. (2012), and Daand Wittenberg (2013). Sprenger et al. (2008) note that in
order to assess efficiency of corporations, the method of cost imputation fleoaltéred.

That is, currently, corporatiorgcordcosts on the basis of categories (e.g., wages, @aint
nance), whereas the authors argue that costs shoulohikeel to activities (e.g., letting

dwellings, implementing livability activities).

This probem 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 possd#eetmine
efficiencythisway The organization under study 1is the
go in and outputs come out, but potential-pulicessesare 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 intption gets more severe in case one wants to measure
efficiency of a sukprocess, for example, the efficiency in the management of the housing
stock. Because we lack precise information on which parts of the (operaggpahditures

should beallocatedto this subprocess, such a measurement exercise is surrounded by
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uncertainty (see also section 2.6.3). Therefore, it coulthvése to split up costs on the basis

of the production process long as more detailed information is unavailable

A further problemis that tke categorical classificatioof costs is not uniform (CFV, 2005) so
that in the curnet situation the actual allocatiasf costs is surrounded with uncertainty as
well. To deal with this, we adjusiperational expenditurge improve comprability (see also
section 2.6).

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 stdedantier estimatiorcan take suc
exogenous circumstances into account so that this is also no major objection to the feasibility

of empirical research on this issue.

As noted, is hard to map the O6productiond proc
Corpomtions arenat differert in that respect. As for most public institutions, the production
process could be classified as a{stage process (see De WittedGeys, 2011) where in the

first stage the corporation creatée facilities that can serve the public, such as buildimd
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 outcatiséasion of inhabitants).

Figure 2.1 presents this process in simplified form (basdeigure 1.).

Figure 2.1 shows that insidee black box, two main stages can be distinguished: managing
the housing stock and providing services to tenants. Thigtehgives 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 informatiomcat 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 onFigure 1.1). Production process of a housing corporation.
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2.4 Literature review of empirical studies

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

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

on a subset of housing corporations in 1998
corporations. The authors conclude that a large part of the corporations they studied pe
formed optimally and that the gains that could be achievennpyovement of the perfo

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 anpuis. De Graaf et al. (2001) also note
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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, containingnly ten percent of the population. This raises the question
whether the conclusions would still stand when using a more extended datasetightlya sl

different specification.

Our method differs in five ways from the research of De Graaf et al. (2001). First of all, this
chapteruses a broad panel data set covering twelve years of data instead of osectioss

so that the change in productivity can be assessed. Secondlyethadnof 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 natvooid

as well. Fourth, we propose a different speation of certain output parameters. That is,
whereas De Graaf et al. (2001) include tre& output measures, we opt fabsolute
measures. Finally, we impose several robustness checks (using different subsets of inputs and

outputs, checking for data thers 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 thecurrent 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.

Dreimuler 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 Mha nnaegt e

c or p o r(Regieicayporatie. 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 suchrgmerfect contrad, irrationality, opportunism

of market players and the specificity of the tasks that will be outsourced (see among others
WoltersandVerhage, 2001).

® In principle the two findings can be reconciled. As a Data Envelopment Analysis eeasiative efficiency,

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

exist, they gpect that all corporations couhdove 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 cdube enhanced. Koolma indicates that large differences in
both cost levels and goal accomplishment ekistadds that investments of corporations do

not track forecasts in housing market conditions, that is, local shortages or surpluses of
dwellings are ot always taken into account adequately. Thus indeed, corporations do not
seem to feel the direct pressure of market forces. Finally, CFV (2005) notepdhational

expenditureshow an increasing trend since 2002.

In short therefore, thereeems to be eason to believe that 6sub
should be attainabli@ the sectarAt the same time, we note that since the subject of afficie

cy receives more and more attention throughout the last years, triggered by the public
indignation abouthe aforementioned incidents, efficiency may have become a mmwre i
portant issue for corporationsdeed, an inquiry by Nieboer and Gruis (8Dteveals that

cost savings and efficiency were more important issues in 2013/2014 than iTROHppeal

by Dutch Parliament(2014) to behave responsipland efficienty may also have had a
positive effect Further the economic crisis has increased the pressure to keep social housing
affordable.Finally, since 2013corporations have been confronted with ititeoduction of a

6 1 a n-t b gverlugrderheffinyf® which is implemented in order to improve the budget
balance of the Dutch central governmentis puts extra pressure on the costs of carpor

tions. These matters may have improved efficiency througheuntst recent years.

% For more information, seéttp://www.rijksoverheid.nl/onderwerpen/huurwoning/verhuurderheffing

™ Note that our research period runs from 2001 to 2012, and the lasaioamd 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.
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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 nonparametric (foexample 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
researchet? SFA (Aigner et al., 1977; MeeusamdVan den Broeck, 1977) constructs this
frontier by neans 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 advaardges

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 oftengiic to find out

how the relation between input and output shouldnoelelled Pestieau (2009) notdbat

DEA needs only a few weak assumptions (free disposability and the choice betweericonvex

ty or proportionality in returns to scale). Anotlagtvantage of DEA is that a certain effitie

cy score can always be traced bdok eachdecision making unit (dmu)That is, DEA

indicates whichinearc o mbi nati on of dmuds (al so known a

under consideration. In this way, deoisimakers can always reproduce the résult.

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 levelare labelledas inefficiency. Thereforghe 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 tbeecfy

scores of other observations as well. Noi@wvever 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. | f ad, they damahéck the validity ofv e t h
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 candstineated. This procedure

can be repeated until the dmu undensideration receivespausiblescore.

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

3 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 isoafjilee a solid explanation for its inefficie

cy. This could even lead to a reconsideration of the niadgme 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)Isd, 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 wouldnoerrectlyspecified. Therefore it is hard

to estimate the true production function, so a-parametric method like DEA is preferr&l.
Hereafter, the method is discussed in more detail.

2.5.1 Data Envelopment Analysis
Data Envelopment Analysiswas introduced by Ghnes et al. (1978) who based their

method on the ideas of Farrell (1957). The method constructs the best practice frontier of a
group of dmuds by solving a set oohsistsobiear pr
combinations of inputs and outguihat are deemed to be efficient. Consequently, every dmu

is comparedo this frontier to determine its efficiency. If a dmuaegatedon the frontier, it is

said to bgrelatively) efficient. The best practice frontier thus consists of the envelopnient o

all the efficient dmubs. Th &@heifurtherfaivay romehet d mu

frontier the less efficient it is.

The linear programming problem in the input oriented setting, following the notation of Coelli
(1996), reads:
a Qegn —
i 88
Ly o—
Ly o
¥ mn (2.1)

Here—denotes the efficiency score of drijuande: and «. arg respectively, the input and

output vectors of dmuLandlar e the input and output matr.i

Finally, is a vector of weights to be determined in the optimization problem, s& ffatd

Lyis the weighted sum of, respectivel vy, i npu
we thus search whether t herieby @nsirustingsa vistualp os s i

d mu, being a |inear combination of al/l exi st

14 Note however, that we do implement an SFA in chapter 3 as a robustness check, since usiicgrb& for
inferences may lead tagorrect estimates (see e.g., section 3.3.2).

!5 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 featuré®BA 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 ma inputs compared to dmulf 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 dmeould decrease without decreasing ottjtucould

be interpreted as a 6émeasure of defeatd. N O 1
the same amount of output as dmiu needs only a fraction ef-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 interpretedtlas percentage with which output could increase

without increasing input.

With DEA, it is therefore not necessary to impose any weights on inputs and outpués befor
hand. That is, because different inputs and outputs cannot always be added up or campared
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 tiseabreturns to scale

(crs) approach, by adding the constraint:

r o p (2.2)

Where y isavectorofones. nt ui ti vely, equation 2.2 prescr
be of the same size as the dmu under considerdidghout this extraconstraint (i.e., under

the crsspecification) it is implicitly assumed that the relation between input and output is
linear. GeysandMoesen (2009) note that ASuch an ass
ranges of production, but is unlikely to be justitb | e i n general o (pp. 7
corporations operate on various levels of scale, we present the results paaification.

Chapter 3 will focus in more detail on the differences betweeraods vrsefficiencyFigure

2.2 presents a simplexample with one input and one output.dén the crsspecificationwe

assume that the dashed line represents the technology within the sector (i.e., each point on this
line should be technically attainable). In this cateu Bis the only one with a maxiom

efficiency ore. Undera vrs-specification,the solid line represents the technology in the

sector, so thafA, C and D aretechnicallyefficient as well. DmuE and F are classified as

inefficient in both instances, but the distance to the frontier {he extent of inefficiency) is

higher under crs.
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Having constructed the best practice ftront.i

ed. Consider dmu E for example. Under vrs, we assume that it is possible to construct a
virtual dmu labellechs 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 amagthg without reducing output, meaning that its

efficiency score isd/lg.

Figure 2.2. DEA with one input and one output.

Output

OO |- - ® E (efficiency scorévrs) = Io/lg)

Input

IG IE

2.5.2 Nondiscretionaryinputs
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 calculatBdnkerand Morey (1986) extend the
linear programming problem so as to take this issue into account. If we denote nondiscretio
ary inputs asa; we add to equation (2.{and (2.2):

Fr a (2.3)

2.5.3 Exogenous variables
To some extentnefficiency is beyond the control of the decision making unit, because it may

be (dis)advantaged by exogenous circumstafegs, adverse climate conditions, weak soill
structure) Therefore, efficiency scores that are not corrected for relevant exoger@aisdes

might be misspecified. Several methods to adjust efficiency scores are available (see Rugg
ero, 1998 and Mufiz et al., 2006). Ruggiero (1998) also proposes an additional method

€
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himself. In the first step, an ordinary DEA is carried out. Acc@iginregression analysis is

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

0" QQQOONE BL T & - (2.4)

whered 1 piB RY are the exogenous variables to be taken into account. Secondly, a

variable®is created that indicates to what extent a corporation is (dis)advantaged.
@ I a (2.5)

Finally, we rerun the firsstage DEA, adding the constraint:

TR @ (2.6)

Intuitively, adding this constraint means that a corporation can now only be compared to
corporations thaaire not exogenously advantaged. In other words: advantaged corporations
are being dropped from the frontfér’

2.5.4 Malmquistindices
The model specification abowmly deals with crossection 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 pregtions of how efficiency
evolves overtime. 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 prodddtivity.

6 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 processbybadethe

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. Tha i s, for nondiscretionary inputs, it i s as
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).

" We round off ¢ 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 secandst 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, me effuvariableZ 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 usgtleBcy always refers to the
performance of a dmu compared with other dmudés, in a
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 (ather corporations perform worse, so that the efficiency

frontier has shifted inwards.

Overall, there is no bluprint for how to deal with panel data in DEA (see Hjalmarsson et al.,
1996). It is clear, however, that in order to make intertemporal coroparigossible, the
comparison materidi.e., the frontierhas to be fixed. The mosbmmonmethod to do so is

by using the Malmquist index (see Fare et al., 1994 or Coelli, 1996). The Malmquist index is
calculated by comparing two production points of@udvhile keeping the frontier fixed. The
index is defined as:

YO i YO p (2.7)

NG NG

where0 is the total change in efficiency of a dmu v , is the efficiency score for a
certain dmu where the input/output vector in periedl is compared to the technology in
periodt. The index is thus the geometric mean of two measures of efficiency change (one

relative to the frontier in yedr and the other relative to the frontier in yeet).*

2.5.5 Network model
As noted in section 2.3, the standard DEA p

input goes in and output comes out. In many cases however, the production process consist
of mul ti ple stages/ processes that are conne
corporations as well (see Figure 2.1). A network model takes these intermediates into account
explicitly. Therefore, a black box or aggregated approach potemntigdiyes efficiency leaks

that a network model does capture. Arbetween solution of treating the splbcesses
separately is also not optimal (Toaad Tsutsui, 2009). Tonand Tsutsui (2009) therefore
propose a network model that takes the connectiondaet 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 specificatio only one modelAs noted in section 2.3hé¢se models

are mainly of theoretical importance and the resitauldbeinterpretedwith caution.

be the result of technol ogical progress (so that all
not necessarily change). See section 3.3.4.
9 An example may clarify the calculation of the Malmquist index. Supposei thawsian efficiency score of 0.6

in yeart,. Now, suppose we were to take the input output mix of dimweart;, but keep the frontier fixed. If

the efficiency score has increased to 0.75, we can interpret this as an increase in producﬂgci{y—%#

¢ L Pbecause we have used the frontietydfvice. Note that, alternatively, we could use the frontiet; bioth
timesjust as well. Now, if this option would yield an increase of 30 percent, the Malmquist index would be

calculated a#lp& & p& T p&x. 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 operati@talements, the formats of

which are prescribed by law. These accountability reports are checked and put in a database
(CorpoDatg, by the central government agency Central Public Housing FQedtr@gal

Fonds Volkshuisvestin@FV). This agency has prowed us with a dataséir the years 2001
2010that comprises all corporations. Among other things, the dataset contains information on
new allotments(i.e., the allocation of dwellings to new client$inancial issues and the
number and types of dwellings 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 parametets general, for a variable to be useful as an outpusmea

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

In theory, a model specification should include all variables that fulfil these threeerequir
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 outputmeasuresin 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 sholdaste a
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-corpor
tions. In order tomeasure performance, we need to determine along which lines we judge
corporationsAs noted, corporations do not face clgatefinedtasks.The goals formulated

in the BBSH give a guidelindnowever 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 performanfields. 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 weho -

aries of the rent benefit.

Soci al housing is the 6écore business6 of hou
this field should be incorporated. Note that this performance field covers two dimensions.

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

that is; persons with incomes within the boundaries of thestergidy*® 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 iflasisin one of the following four

categories

A. Low income, low or middle rent (adequaté¥
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 whetherl housingfor high income
groups essentially i s a Oaguethat hosing mgh imcomeFor e )
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 justifiedwever if the dwelling would otherwise

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

we include allfour categoriesThis givesasoutputs:

®For single person households, the threshold income ¢
20,325 (age over 65). For mu6b) @prdsdn2honsSeh+a@s) t hi
we define 6low incomed as income within the boundari
high to receive rent benefit. The distinction betweel

A ¢ Wétbp de huurtoeslag In 2012, dwellings with a rent lower than 366.37 euros are classified agifw
dwellings, middlerent dwellings have a rent between 366.37 and 561.98 euros, anchiglwellings have a

rent of 561.98 euros or higher. Source: CRU13b).

%2 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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Note that in this case we split up the output by distinguishing between adequate &ad inad

guate 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 yetat 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 construdd#ional measure, namely

the total number afontinued contracts.
0O00Ng0 A0 € ¢ 0NHH ORI HOOi

The extent to which existing contracts between corporations and tenants consist of adequate
housing is beyond the control of tkerporation. 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 theunplity 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 measurednaans of the soalledHousing valuation
scheme YWoningwaarderingsstelsealVWS). 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 meamster lintrinsic quality. This gives

the following output:

0O60NOMWLAI WD £ Qe o

Notethatwe shoul d di stinguish between the conce
oordinary6 maintenance. The first case compr
of the dwellings (for example, placing an extra toilet or building a carpoript®&fance deals
with thecostsmade in order to conduct repairs and for extguaintwork for example. Unlike

housing improvements, maintenance doesattet the intrinsic quality of dwellings so that
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the nunber of WWSpoints does not chang@&herefore this measure does not take diffe

ences in maintenance quality into account.

Quality could alternatively be measured using leqarices® Output 2b does exactly this. In
principle, differences in maintenance are taken into account when determining housing
valuation. One should ngteowever that not only the quality of the dwelling influences its
value, but so does the attractiveness efititation. 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 cporation dwellings is available from 2005 onwards, we will leave the years
20012004 out of consideratioffhe attractiveness of the location is based upon the estimated
price of a dwelling with standard characteristics for different municipalities. Aleresthat

if a similar dwelling is more expensive in omeunicipality than in another, this reflects
differences in location attractiveness (or land pribijte that this calculation is based upon
owneroccupied housing. It could be the case, at leasstaary, that the land price for owner
occupied housing differs from that of rental housing. Better data is unavailable however.

Appendix 2.Ashows the details of this calculation.
060/R0®MLAI VROV Qo adE " THNBN'D Q0O'Q

Performance field 3:

Improving livability of the neighhohoods.

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 poss&ésibe.
operationalization of this field into an output is not straightforward. First of all, the distinction
between output and outcome is a bit arbitrary. Strictly spakenactivities 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(economi¢ circumstances in the region. That is, one could
guestion 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 unalable, we have to rely on an outcome measure.

% n the Netherlands,aiouses are being valued by m&etWaardering t he Ac
onroerendezakeWoz). Our dataset contains the \WWadues of all dwellings of the corporations.

% Recently, central government has presented plans in order to redusiktyiwtivities of corporations (see

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

d eefbaarometér (6| i v a’b The divalelameer @iyes both a general score on
livability and separate scores csix subdimensions. These swubmensions are (1) the
composition of population, (2) social relationships, (3) public space, (4) safetyai@bility

of facilities and (6) housing stoéR.The latter dimension is the one on which corporations
probablyhave 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 naigbbds are
dominated by a certain type of dwelling such as gallery flats, livability is |oknerindicator
Ohousing stockd also takes prices and dates
only take into account this subhmension, and thus remove the dimensions which are
(largely) exogenous to corporations, we are left with thesoreaover which corporations

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

Performance field 4:

Providing housing andostering 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 allotmentsaraccount, including the elderly and

other special groups. One could note howevett if the housing of thostarget groups
demands more input than 6ordinaryd househol d

for this. Outputs 1.1 and 1.2 coldd reformulated as follows:

060Mg0 00QANTBHOINAWWAP U
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% 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 smaltlaperates 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 detertimiagpeat 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 isethadailable.

% These sullimensions are further divided into 49 indicators. These indicators include both (subjective)
judgments of inhabitants and measures on their actual behaieerLeidelmeijer et al. (2008) for a more
extensive discussion ofétsubdimensions and indicators.
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For housing of the elderly, we introduce the following outputs:
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Not e t hat housiagdire thisi Gaseesiill aims at adequacy with respect to incomes.

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

type of dwel | i ng. From 2007 onwards there i
target groupsao. I f we assume that these gr o
may add:

560 Ned 6OE 61 0IN'A QDUADTINE 6 7

We may also state that it is appropriate to split upctimtinuedcontracts intdhouseholds in
(1) dwellings suitable for the elderly and handicappedl s p e c i a | andi(®) @ll othern g s 6 )
dwdlings. Tenants in special dwellings may demand more time and energy from theaeorpor
tion staff because they need more (different) services than others. Unfortunately, we do not
know which persons are housed in the different types of dwellivgscould aproximate
this by reformulating output 1.3 into:
060MN000¢¢0 NOHNMI HDOIQEDIQN & Qe "Qi
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Finally, corporations ats play a role as intermediary party in the arrangement of housing,

health care and welbleing contracts between health care suppliers and clients of corporations.

Therefore, we may also include:
06070 00 0d& DTN OHDNINR T G& QQ&aQE o i

Performance field 5:

Preserving financial continuity.

Koning and Van Leuvensteijn (2010) note that preserving financial continuity is merely a
precondition for operations, instead ofautual social goal. That is, it is questionable whether

a better financial position indeed adds to social welfare (third requirement in box 2.2). This
guestion cannot be given a clearswer. If a corporation lowers its debt, it will have lower
interest pgments in subsequent years, which means that lower seffise to cover costs.

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

clause(see chapter 450 a worsening dhe financial position of a corporation may increase
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the probability that other corporations will have to loait the corporation. If all corporations
were to behave irresponsibly, the system would be no longer sustaingimeing high costs
for society. Sao have a satisfactorily financial position could be considered to be desirable

from a social perspective.

To conclude therefore, whet her or not Opres

output isambiguousStill, for completeness we vinclude this output in a sumodel.
060NMNG60QLERN 6 QAMQE QIMOQGI

Performance field:

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

In orderto take customer satisfaction into account, we make use of the data from the Quality
Center Housing Corporations Rental Sectwdliteitscentrum Woningcorporaties Huucse

tor, KWH). The KWH measures customer satisfaction aloimg dimensions (e.g., satisfa

tion with repairs, assistance in finding a new dwellfigh corporation is however not
obliged to take part in the KWH. In 2012, 149 corporations participatdeikWH. Data on

KWH indicabrs are available for 20082012. Howeverjn 20052011 measuremes were
conducted irregularly. Since 2012, all dimensions are being measured for all participating
corporations. Moreover, between 2011 and 2012 the exact definitions ohdicators
changed so that comparisons over time are hard to make. This compahgwdered 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, meanirtethast
requirement in box 2.2 is not always fulfilled. Still, we conduct an efficiency measurement for

2012, including as output:

000N6606I1 0£iada Qi "QIAD QFf dHTRED QHWOE & "FAVWCAE | QB ¢ |

Because satisfaction with repairs is also included,
the quality of the housing stock?d.

% Taking a simple average implicitly assumes that all dimensions are yegqupbrtant. Including the dinme

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
Nape, 2005).
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Performance field 7:

Conducting business in a frugal and efficient way.

The final BBSHfield captureghe idea that a corporation should not spoil resources usmece

sarily and should thus operate efficiently. This field is obviouslydimect output of the

production process, but rather a precondition.

In short, for many performance fields, whichf any i output measures to incluggopen to

debate Table 2.1 gives a few descriptive statistics concerning the aforementioned measures.

Table 2.1 also presents some data on cost lar@sexogenous circumstancdsable 2.2

summarizes the outputs and presents which requirements for proper output measurement

(giveninbox22pr e (or arenodot) met
Table 2.1. Descriptive statistics (averagesver the years).
N Years Average Standard Minimum Maximum
dewation
Adequate housing (<65) 462 20012012 320 563 0 5,716
Inadequate housing (<65) 462 20012012 38 80 0 728
Adequate housing (>65) 462 20012012 54 107 0 1,621
Inadequate housing (>65) 462 20012012 9 29 0 452
Continuedcontracts (ordinary dwellings 462 20012012 3,988 6,627 0 60,257
Continuedcontracts (special dwellings) 462 2001-2012 651 1,463 0 24,425
Average WWSpoints 454 20012012 133 14 72 179
Average value of dwellirgcorrected for 389 20052012 160 34 24 292
land price
Livabilometer (score on housing stotk) 481 2002,2006, 1 21 -47 43
2008,2010
Health care arrangements 467 20012010 432 2405 0 23,706
Level of equity 466 20012012 52,415 96,646 -43,924 815,449
KWH score on customer satisfaction 149 2012 7.78 0.23 7.08 8.33
Personneéxpendituregin 1,000 euros) 463 20012012 2,697 4,858 0 42,771
Maintenanceexpendituregin 1,000 466 20012012 5,598 9,000 9 72,234
euros)
Otheroperational expenditurgs 1,000 465 20012012 2,983 5,864 0 58,029
euros)
Housing management costs (/@00 371 20082010 11,248 24,277 -27,480 275,933
eurosy
Average age of dwellings (in years) 466 20012012 32 8 2 62
Soil quality’ 427 20012012 1.10 0.14 1 1.69

20n a scal®f -50 to 50.
® On a scalef 1 to 10.

¢ 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.
4 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 Is variable Does increase in
measured? influenced by variable increase
input? 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
Continuedcontracts (ordinary dwellings Yes Yes Yes
Continuedcontracts (special dwellings) Yes Yes Yes
Average WWSpoints Yes Yes Yes
Average value of dwellirgcorrected for Yes Partly Yes
land price
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 constitlugedection
develops Qifferent models.

1 Model 1la is our basic model. It relatepeational expenditureto total new allot-
ments (split up into four categories), continued contracts (split up into two categories)
and the quality of the dwellingsdodel 1b includes only adequaddiotmentsto test
the robustness of the results with resgedhe choice of important outputdodel 1c
is similar to model 1a buncludes 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 buses the estimated value of the dwellings as quality
indicator instead of WW-points.

1 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 thedl 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 athivities such as

allotting tenants and maintaining customer relations (stage 2)).

Most of the models thus takgerational expendituress input measur®perational expensd
tures consist of (1) wages and salaries, (2) maintenance costs and (3)op#rational

expenditures Operational expenditurebave however been adjusted (so as to increase
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comparability) in the following way. OAcCt i\
company® has been subtraathed 6fordhhmné@gb)peeéd Rau
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 (commercietivities that fall outside the scope of this
study.Inputs are corrected for inflation (and expressed in euros of 2012) to ensure a&ompar

bility over the years?

Models 2 and 7 also include naistson 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 dwellingsold In principle, this should give information on thevestment

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 2€0I8.0 only. Therefore, this model gives only crude
approximations. More research needs to be done in order to increase the bititgpairthe
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 mamagesets 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. (stag&f)r 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
yearas a nondiscretionary inpas well. Finally, the average agetbé housing stock and the

# 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)
®¥The idea behind this is that all 6other currment cost
ers and (voluntary) directors, other personnel costs, general costs, business costs, costs of deliveries and other
services and external projectst® (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. Currenbdataal 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, mddélar2 a

mainly of theoretical importance and results should be interpreted with caution.
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soil quality’* are included as exogenous variableEs;auseorporations with an older housing
stock and those operating in areas with a bad soil qualifipanel to bedisadvantaged? We

have used the method of Ruggiero (1998)onstruct a Zariable that indicates to which
extent a corporation is (dis)advantaged (see section 2As3hoted in footnote 7, this
variable is rounded off in order to deal with problems of feasibility. Stid, dcombination 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 thatwe opt for a vrsspecification throughout this chapter (see section 2g.1hat we
measure (pure) technical efficienciinally, all models are inpwdriented. Table 2.3 suman

rizes the inputs and outputs per model.

Outliers have been identified by calculating superefficiency scores. The superefficiency of
dmui is found by calculating its efficiency score after removing drfram 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 thatdimgjuhis dmu, leads to a
substantial outward shift of the best practice frontier, thereby affecting efficiency scores of
many other dmuds. We have removed al/l corpec

superefficiency score of 3 or high&r.

3L part of the Netherlands consists of sinking marshland, which results in relatively high maintenance costs.

32 Recall from footnote 16 that the main difference betweendiscretionary 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 respgaivelhave 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.

%3 Different thresholds do not lead to changes in the main conclusions.
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Box 2.3. Nondiscretionary inputs, exogenous variables and infeasibility DEA.

Figure 2.1 shows that in the case of housing corporations, the number and quality
dwellings at the start of the year is given (i.e., exogenous). Therefore, in principle
should be classified as nondiscretionay fixedi inputs (sectia 2.5.2). Having (too many
fixed inputs may render problems of infeasibility however. To illustrate this, suj
corporation A has an average of 100 WAMSNts at the start of the year (fixed input) and
it has

WWS-points at the end of the year (output). Bups e spent

guality increase.

Such a corporation can only be denoted as inefficient if we can find (or construct) 3

t hat i ts

|t

corporation il ncreases g u a | -pointy,
I ua50. be th

just because other corporations all start with more than 100 \pWNfs. In this case

whiles pendi ng ess than may
corporation A is efficient by definition. However, there may exist a corporétiamporation
B) increasing its quality from 130 to 160 WWSo i nt s , spendi ng we
would say this corporation outperforms A but it does not meet the requirements of the
If T alternativelyi we would calculate a model where theépu is the change in WWfoints
and the input is the amount speatrporationA (increase of 10 WW-points) would be
defeated by Rincrease of 30 WW-points) The disadvantage of this method is however
it may beoversimplistic: it assumes that increasing quality is a linear process (i.e., it as
that an increase in quality from 100 to 110 costs just as much as an increase from 130
In approximation this may be true, but if not, some corporations will Iselyaabelled

inefficient.

To summarize, both methods have their pros and @msodel with fixed inputs has the
t hat b
efficient by definition.The simple model withoutfixed inputs has the advantage that
be but

advant age comparisons are fair

dmuds can compared to each other

Note that if we add exogenous factors to the model (see sectiongs3@)l,the comparisor]
dateset is reduced even more. &his, corporation A can only be compared with th
corporations that have less advantagedumstances. This would increase the problem
infeasibility even moreln short therefore, because in our models, both nondiscretic

inputs and exogenousdars are usedsome corporations will be labelled as efficient

of the

these
)
)pose
110

(50 (

\nother
from

e cas

nl

model.

that
sumes
to 140).

ut t h

t he

!
ose
s of
bnary

by

definition. Therefore, our models could be seen as conservative.
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2.7 Results

Table 2.4presents 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/@hlesssations

give higher efficiency scores (Nunamaker, 1985). In fact, model 6 runs the risk ef over
identification: too many outputs relative to observations (see BargeNaper, 2005).
Because the models also include nondiscretionary inputs and sceresrrected for exeg

nous factors, the models draf anythingi conservative (see also box 2.3). Model 7 on the
other hand, pnades thelowest average efficiency scorésdeed a network model is able to

find efficiency leakages that a blabkbx modé 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. Howewvdz| 2 and especially

model 7 show a mudarge deviation. This means that when including costs of managing the
housing stock into the models we do in botlof these modelgne has to consider carefully
whether the data is of sufficient quality, snit 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 vrsspecification.

7 7 7
Model: la 1b 1c 2 3 4 5 6 (aggregatg  (stage 3 (stage 2
N 392 392 406 277 398 408 389 140 274 274 274
Average efficiency 088 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 0.28 0.27 024 019 032 030 034 0.61 0.19 0.05 0.21
efficiency
% With maximum  53% 45% 46% 59% 42% 50% 61% 74% 6% 11% 18%
efficiency
% of corporations 2% 2% 2% 3% 2% 1% 3% 5% 3% 3% 3%
removed

The table gives averages for all relevant periods

#In most casesbout 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 calculationg regeal 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 Model Model Model Model Model Model Model Model
la 1b 1c 2 3 4 5 6 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 0.09 032
Model 4 0 0.06 n.a. 031
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 in@ex, total factor productivity change

the solid green lines in Figure 2i8 close to 1 for all years. This indicates that there is hardly
any change improductivity throughout the years. From 2009 onwards however, it seems that

an upward trend in prductivity has set inof 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 setor (KuhryandDe Kam 2012 selection of IPSEtudied®). Furthermore, the
productivity increases for corporations seem rather large for a sectbathadt 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 indicesAlso, we do not perfectly correct falifferences 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 priaissameans that numbers
should always be interpreted withutin and one will have to look at the letegm trend to

reach more robust conclusioli<Chapter 3 elaborates further on Malmquist indices.

% |PSE has published a wide variety of studies on efficiency (trends) in the public see®r (
http://www.tbm.tudelf.nl/overfaculteit/afdelingen/valuetechnologyandinnovation/secties/economiean
technologieerrinnovatie/innovatiegpubliekesectorefficientie

studies/onderzoek/publicaties/onderzoeksrappqrtdine 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).

% Indeed, in DEA, Malmquist indices of this magnitude aot 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 aveedge) bt

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/

On the Efficiency of Dutch Housing Corporations

45

Figure 2.3. Malmquist indices.

Model 1 Model 3
1.20 1.2
1.00 —_—*'—~" s ‘—‘--4-—"“'—— T e 10— T
0.80 08 -t T A e e e e e e e o e -
0.60 0.6
0.40 0.4
0.20 0.2
0.00 0.0
& & F T & & & &
e A I R I S A & & & & & &
= = Efficiency change «-«---- Technological change Malmquist index — = Efficiency change «««---- Technological change Malmquist index
Model 5
1.2
1 TS e
08 ettt T e T
0.6
0.4
0.2
0
> ] & o Q & 9 O N "2
@&@ 0@\”@ @\“@Q @&@ & & @‘*‘@\ &g\@ o»”“&
v Vv v Vv v WV v v % WV
= = Efficiency change «++---- Technological change Malmquist index

2.8 Conclusion

It is often noted that Dutch housing corporations liackentives to operate efficienthsthey

are not allowed to appropriate their profidso, 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 measureitient

the limited information that is available.

Another main advantage of efficiency measurement with DEA is that a certain efficiency
be back (i
consider at i on aicaporaiiahechnepaovide cadvalid explaination of why its

score can al ways traced e. , It

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 availapils 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. Moreffort needs to be done on this issue.

These difficulties lead us toonclude that there is not a single optimal model. Therefore, we
constructed multiple sutmodels. 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 inputsand 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 outputNote that these figureseflectrelative efficiency scores It could well be the

case that corporations that are relatively effici@imbse on théest practicérontier) are able

to improve theirefficiency as well Also, we use models that are rather conservafihes

means that our scor@glicate the efficiency potential that is minimally attainable.

To measure the change in efficiency over time, Malmquist indicesasrelated The results
reveal that on averagé there has not been a structural change in efficiameyost years
From2009 onwards howeveihe Malmquist indices reveal amnualincrease in productivity
of about five to ten percent. This implies thatupward 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 calculatecaasb | ed 61 an
price index©6 f or Netheldndshouhsiend] we anbke tisg of a medonih e
regression conducted by Alleed Vermeulen (20132016 on the basis of micro data on
housing transactions obtained from the Dutch association of Redlteder{andse Verén

ging van Makelaars 0.g. erastgoeddeskundigeNVM). This dataset comprises information
about theransactiorprice, location of the house and an extensive list of (physical) characte
istics of the dwelling, such as the size, the number of rooms, and maintenance condition. With
this data, it is possible to correct (owrmrcupied) housing prices for differences in these
physical characteristic&or a more elaborate explanation about this method, see Aldrs
Vermeulen (2013)in this way, we can estimate the price of a house awu#rage characteri

tics, per year and per municipality. This price reflects the attractiveness of each location. That
is, theland price indexof municipality a is now calculated as the price of a dwelling with
standard characteristics in municipalidy 0  divided by the nationide average price of

such a dwellingd

Finally, these measures are converted ftbemunicipalitylevel to the level of corporations

by means of weighted averages. For example, a corporation with 20 dwellings inpatiigic
aand 80 in municipality has a land price indexf 00 — — — —. Output 2b is now

calculated as the avagevalue of the corporation dwellings, divided by L.

2.B Accounting principles of housing corporations

The accounting system tfie corporationsectormakesa di st i ncti on bet ween
|l oss accountfd oavn da dlelpofih dnd bbss account presents the revenues
andexpenditure®f the corporations that have been imputed to a cey&an The casflow

account deals with cash inflows and outflaws certain yeafTables 2.B.1and 2.B.2give an

overview of the elements of the she&iteke main difference between the two is that itves

ments, for example made to build new dwellinggvship in the casflow sheet immediat-
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ly. Thesecashflows are often being depreciated over several years so as to smoothen the
expendituredhowever Therefore, an investment maphow up as depreciation in the profit
and loss accourfor several yearsDepredation 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 2010.

Revenues Expenditures

Rents
Reimbursements

Depreciation
Other valuemutations of
(im)material fixed assets
Ground rent
Personneéxpenditures
Wages and salaries
Socialexpenditures
Pensiorexpenditures
Maintenanceexpenditures
Unusual valuemutation in
current assets
Otheroperational expend
tures
Sector specific tax

Government contributions
Sale of dwellings

Changes in work in progress
Activated production for the benefit
of the own company

Other operatioal revenues

The inputs we usén our models(personnelexpenditures maintenance costs and other
operational expenditureare obtained from the profit and loss accounts. For models 2 and 7,
cashoutflows from investment activities are included as well. As an alternative, one could
also choose to include depreciation agrgput (which is more smooth). We have chosen not
to do so, since depreciation in ydadepends heavily on past decisions (i.e., investments)

which cannot be influenced in the current year anymore.
Table 2.B.2. CasHlow sheet of corporationsin 2010.

Operational activities Investment activities

Outflows

Expenditures for newly
built dwellings
Expenditures for housing
improvement

Inflows

Receipts from sale of
current dwellings
Receipts from sale of
existing dwellings

Outflows
Ground rent

Inflows
Rents

Personnel costs
Wages and salaries
Social costs
Pension costs

Reimbursements

Government contributions
Other operatioal receipts

Interest receipts

Maintenance costs
Otheroperational
expenditures

Interest expenditures
Sector specific tax

Livability expenditures
(excludinginvestments)
Corporate income tax

Receipts from sale (other)
Receipts from financial
fixed assets

Acquisition of dwellings
Expenditures for
demolition of dwellings
Other investments
External costs of selling
current dwellings
Expenditures for
financial fixed assets




Chapter 3

Scale, Mergers and Efficiency*

! This chapter is based on Veenstra et al. (2016).
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3.1 Introduction

In many public service sectors, tloptimal scale of operations is an important point of
discussion, considering the valerature on this issue (see e.g., Holzer et al., 2009;
Leithwood and Jantzi, 2009; Blank et al., 2011Jhis chapter investigates the impact of
increasing scaland merging ohousingcorporations on their efficiencylhe last decades

have seen many engers ofcorporationsn the Netherlandsand 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 fonvtbhedliterature
herding (Devenowand Welch, 1996), reputationalerding (Scharfsteirand Stein, 1990),
hubris (Roll, 1986), entrenchment (Shleifand Vishny, 1989), empire building (Rhoades,
1983) and institutional isomorphism (DiMaggamd Powell, 1983). ndeed several surveys
show that only a minority of the mergewithin the Dutch social housing sector was explicitly

motivated by efficiency considerations (Van Bortel et al., 2010)

In theory, the effect ohcreasing scalen efficiencyis ambiguouslin principle, according to
BogetoftandWang (2005), a merger de beneficial (or detrimental) for three reasdisst

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. BogetofwWa ng (2005) <cal |l t hi
or si z dJsualy, it s @adswimed that small organizations operate under economies of
scale, which means thatdreasing scalavill reduce average costs basa 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
increagng numbers ofmanagement layers and aker connections with customers. As a
result, the unit cost of public services is often assumed teshaped, reflecting economies

of scale (downward sloping averagastg for units below a certain critical size and diseco

omies of scale for larger ongaations.If this isindeedthe casgit is the task of the orgaraz

tion to strike the golden mean.
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Secondly,A merger might lead to a reconsiderationopferatingpracticesbecause a new
management team is brought in, or because the organizatiomablaréo learn from each

ot her 6 s.Exsting organizatoss usually have well established ways of doing things,

even though more efficient practices have become available (technological progress). A
merger, bringing together organizations used togltiings 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., 200d3%, mergersnight

increase pure technical efficigndVe | a b el t hi sshakeuplsymo inl®Pa saiss & .h
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 ombines 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 O0harm

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 disruptivie.e. shakeup) effects on managerial behavioamd organizational
outcomes (Andrewsand 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 chapterfirst, we consider the presence of scale (dis)economies iDuieh 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 impantrefsing scaleon
organizational slack. Breaking dovpmoductivity changes intgd1) changes in pure technical

efficiency, (2) technological changend (3) a scale effeenhables us to make this distinction.

We find that most corporations operate under diseconomies of scale, implyidgdhredsing
scalewould increase scale efficiencZoncerning the effect of merging on pure technical
efficiency, evidence is mixed. Aonparametric approachDéata EnvelopmenAnalysig
seems to support thehakeup hypothesis, but this cannot be confirmed bypaametric
approach $tochastic Frontier AnalygisTherefore, the negative effects of scale increases

seem to dominate.
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The chapter is set up as follows. Section 3v2gla description of recent trendsid reviews

the literature on merging in the social housing sedti@thodological issues concernibgth

Data Envelopment Analysend Stochastic Frontier Analysase discussed in section 3.3. The
model specificatiomare provided in section 3.4. Results are given in section 3.5. Section 3.6

concludes.

3.2Recent 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 institutibaspitals or local governments,
recent decades show an ongoing process of mergers and amalgamati@isssovices are
provided by fewer, but larger, organizations (Blank et al., 2011). dlkes applies tdutch

housing corporations.

The last decades have shown a boom in merger activity among corporations. In particular,
merger activity increasesharply in the miehineties. 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 fe&ts a r esponse, i most hous.i
changedtheir legal status from associations to (pom o f i t ) corporationso
2008 p. 1. According to Koopman et al. (2008), this ignited the merger boom in the years

hereafter.

Alreadyin 1994 theNational housing council predicted the numbecarfporations to decline
from over 900 to 400 within a few yedrdhe process appeared to be somewhat less abrupt
than expectechowever. It took until 2010 before this figure was actually reached. The total
number of corporations declined from to 8581885 to 381 in 2012.Because the total
housing stock in the hands of corporations remained fairly constant, theenafrdwellings

per corporationncreased sharply. Figure 3lllistrates thifor 200:2012.

’Source: fAantal corporaties zal door fusies halveren
Bt we were to include Omuniciopal housing compani es:
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, anédverage number ofdwellings per corporation,
20012012.
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3.2.2 Literature review

The trend to increasthe scale of production is apparent in many areas of public service
provision. The question iwhether these institutions have been growing towards an optimal
scale level, or whether overshooting may have occuiredhe 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, 531 the (semi

public sector, mergers may have multiple goals.

Indeed, for corporations, reasons to merge are diverse and specific targatdyaprovided
(Koolma, 2008). That efficiency would increase as a result of mergers was usually taken for
granted. Motivegjiven for housing corporatiomerges are quite herogeneous: improving
market position (Van Veghel, 1999; Cebeon, 2006; Koolma, 2008), increasing professiona
ism (Van Veghel, 1999), improving efficiency (Cebeon, 2006; Koolma, 2008) or resolving
financial problems (Koolma, 2008; Veenstra et al., 2013)y @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 agstions on the other hand, efficiency appeared to be a

more important motive (Van Bortel et al., 2010).

* Howeve, 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 bullhofising corporatiomerger
negotiationdail somewhere along the way. Breakdown of negains is however mainly due
to differences in compgy cultures, or personal issugee also Koolm&008).

Studies o the effects ofncreasing scaland merghg do not find conclusive evidencBased

on a cross section of housing corporations in 28@®|ma (2008) and Koolma et aR{13

find evidence suggesting that larger corporations face higher costs than their smaller counte
parts, whereas there is only a weak effect of the scale level on the scope of their portfolio
management and no effect dretlevel of investments. This suggests that many corporations
operate at diseconomies of scdlbis observation affirms the findings of SchellearsdVan

der Weyden (1987) who find a positive relation between sizeagihgecosts as well.

According toCFV (2005), between 2000 and 2003, large corporationsrergedcorpoa-

tions had relatively higlaverageoperating costs. Van Bortel et al. (2010) discuss the motiv

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 fuminetude that larger
organizations are more active hoimd@lders. Efficiency gains oincreasing scal@re not

found. Overall, according to the authors, comparing mergers is complicated as mergers are
driven by different motives and objectives, and theegfbere is no single measure on which

to judge the corporati ons g hopever ftiatr anea cacnet. Thi

investigate the effects on a socially desirable goal, such as efficiency.

Cebeon (2006) investigates the effects of mergers in titehDhousing corporation sector, by
comparing the difference in characteristics between ssibfebrporations that did and did

not merge. In general, the merged corporations are larger, make larger investments, have more
possession in urban areas, but it differ in terms of their geographical location and
financial position. Because the authors only give descriptive statistics, one cannot tell whether
thesedifferencesare 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 appead to be both financial (increasing market power, increasing efficiency,
lowering risk, combining poor with rich organizations) and operatifmgdroving 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 thatdhaot been fully achievedias anincreasean efficiency. Indeed,
most corporations showed an increase in number of employees as well axgetaliture

after the merger.

Mullins (2006) indicates that, within the English social housing market, there is a belief that
efficiencygains fromincreasing scaléand merging) can be obtained. Not all English housing
associations agree on this however (Mull2807). LuptorandKent-Smith (2012) argue that
there is hardly any relation betweaweragecosts and scale of English housing associations,
and that the effects of mergers are ambiguous as well. However, afewtadies investiga

ed byLuptonandKent-Smith (2012) indicate that mergers can be successful, but this success
is most probably caed 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 organ
zation. The merger process was charagtatiby 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 whwtkerefficiency

gains could also have been realized without the merger. That is, issitdleeincreasthat

gave rise to the efficiency gains, or the organizational change and increased focus on efficie

cy, or both?

The aforementioned studies have ommon that they mainly focus on shtetm 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 curcests

neither in the shomun, nor in the longun. Splitting up mergers in terms of size or financial
position does not increase significance. Overall then, the effect ofersesg costsis
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 acknowledgmwvever thatsuch results do not indicate whether or

not mergers are favourable in terms of effects on efficieasythey do not include output

measures into their models.

In arother recentstudy, Crooijmans (2015) investigates the relation between mergers and
severalmeasures that serve as proxies for productive efficiency andHardsy anysignifi-

cant relationships. Crooijmans (2015) provides four possighanationsvhy mergers might
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not lead to value creation. First of all, the management of the merging proogst fail.
Secondly, the technology in the sectoight beinsensitive 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) argeesgporations may mimic each

other or follow the national merger trend.

This chapter focuses on the first tegplanationgjiven by CrooijmansThe observation that
mergers often occurred for other reasons than efficiency leads ususpectthat some
corporations may have grown too bagd therefore operate under diseconomies of scale
because of the merge8imultaneously, as noted in section 3.1, mergers may have an effect on
the internal organization as it forces organizations to reconsider expstiatices. Therefore,
whether or not mergers were beneficial within the recent past remains unclear. The next

section presents a framewarieantto deal with these issues.

3.3 Methodology

3.3.1 Mergers and efficiency
As notedin section 3.1a 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 potental mixture effects of mergerand 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 imctivities that have a very different character,asgime that potential gains from

mixing arenegligible Mor eover, to the best of our Kknowl e
for a straightforward implementation of mixture effedtsthe next sectignour approach is

presented.

3.3.2Scale efficiency and pure technical efficiency

In order to distinguish between the scale effect andotite technicalefficiency 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 alfsistac Frontier Analysis (SFA).
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In chapter 2, we used Data Envelopment Analysis (DEA) to estimate the efficiency of housing
corporations because our opinion this method is most appropriate in this sector. We refer
to chapter 2 (especially section Rfér an elaborate discussion on DEA. However, Simar and
Wilson (013 argue that using DEAcores for making inferences is difficult and prone to
incorrect estimationsThis means that one should be cautious when for example using DEA
scores as variables regression analyseSherefore, in studying the relation between scale,
mergers and efficiency, we will not solely rely on D& we did in chapter, but use a
parametric approach (i.e., Stochastic Frontier Analysis) as well. Conceptually, the two
metlods are rather similar however. We will first develop a framework for DEA and afte

wards present the SF&pproach.

3.3.3 Mergers and efficiency in a nosparametric setting
As noted in chapter 2, with DEA we makioose between a erand a vrsspecificatiom The

crsspecification assumes that the relationship between input and output is linear (i.e.,
doubling the inputs leads tdoubling of the outputs). Figure 3.2 repeats Figure 2.2 from
chapter 2 and shows the difference between crs anfbvtbe oneinput, oneoutput case.

Suppose that the technology in the sector has variable returns to scale (i.e. lihe vrs
resembles thérue production possibility frontier)We may now distinguish between three
definitions of efficiency. A dmu lodad on the vrdrontier is pure technically efficient

meaning that given the current scale of operations, it cannot improve its efficiency. This holds
for dmudés A, B, C and D i n Fi gsuocated@th2crs Howev
frontier. This means that given the current technological possibilities, no dmu is more
productive than B. Therefore, the distance to therorgtier reflects total (technical)ineffi-

ciency.T hu s, although dmuds A, C and D cannot i
could improve by moving along the visr ont i er t owar ds poi nt B. T
(in contrast to dmu B) do not have a maximum scale efficiehotal technical eftiiency

“YO s thus the product of pure technical efficien€y'O and scale efficiency’YQ

Thus: "YO “YO z7"Y'O More specifically, we note that dmu A is operating under
economies of scale as it could benefit fromareasingits scaewh er eas dmudés C al

operating under diseconomies of scale.

® Other possibilities are neincreasing and nedecreasing returns to scale (see Coelli, 1996).
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Figure 3.2. DEA with 1 input and 1 output, crs versus vrsspecification.

Output

Z(=X+Y)

Input

An inefficiently operating dmusuch 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 profiting from a shift of the
entire best practice frontier (technological progréss)not considered in this example as this

IS exogenous to corporations.

3.34 Malmquist indices

Total factorproductivity changed can be written as the product of , & change
in technology (i.e., the total shift of the frontier over time), , the change irpure
technicalefficiency (the extent to which a dmu approachesviisdrontier) and O , the
change in scale efficiendZoelli, 1996) Thus:

i o6 zo  zDf™® (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 toimlicates an increase in scale efficiency. Further

decompositions of the Malmquist index are possible (SandkVilson, 1998b).
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3.35 Bootstraps

SimarandWilson (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. Statistiicaitien
needs replication of the datgnerating process. Thereforeherever possibleye use the
bootstrap procedure of SimandWilson (1999), replicating the data generating process in
order to correct for potential biases and obtain confidencevai$e However, because
bootstrapped DEA cannot be combined with controlling for exogenous variablesymas

use it throughout the entire chapféfithout delving into the details, the process of boopstra
ping Malmquist indices consists of five stagesq also Arjomandi et al., 2011 or Gi#ind
Mancuso, 2012):

1. Esti mate the o6si mpled Mal mqui st indices
1996).

2. Construct a pseuddataset, based on a kernel density estimation making use of the
reflection methoaf Silverman (1986).

3. Calculate the Malmquist indices, using the pseddtaset 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 prefavetiof confidence

3.36 Mergers and efficiency in a parametric setting

As notedin section 3.3.2using DEAscoresas variables in eegression analysimay lead to
incorrect estimationgSimar and Wilson, 2013)Therefore,we supplement #h DEA by a
parametric approac{SFA). SFA also allows ug decompose total factor productivityto
pure techrgal efficiency change, technological change and a scale .e¥iéxtdo this by
means of the methddtroduced by Orea (2008)First we use an SFA testimae a translog
cost function, and b calculate efficiency scoredlext, we usethe parameter estimates
together with the efficiency scores to calculate total factor productivity chaargktheir

decompositioa

® For an application to a cofsinction, see e.g. AbdMajid et al. (2011).
" One may also estimate production functions or distance functions if these are more suitable.
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We estimate the following translog cdanhction:
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Note that we do not include input prices because these are not avaabtio correct our
cost measures for inflation in order to make them comparable over the® Jiémssis more
appropriate than explicitly including price indices in the model, since these indices would

suffer from multicollinearity witho.

The estimated parameters and efficiency scores can be used to calculate the change in total
factor productivity and its decomposition into (1) the changeuire technicaéfficiency, (2)
technological change and (3) a scale effecgeneral, we have:
"YQIpE@ & QO 6 10 W QadA'Q Q0 &y ¢ M Mtoé o ¢ "dALE @ (3.3)
[ OWQQ MO

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 B 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 consumeegridex. All other costs (only relevant if we use total expend

tures instead of operational costs) are corrected by means of the housing development index.
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3.4 Model specification

3.4.1 Data Envelopment Analysis

As notedin chapter 2, severahodelspecificationsare possible, depending on both theoretical
and practical considerations. To investigate the ¢kengn) effects of mergers, we have to rely
on a simple model that can be estimated for multiple ydasause fomore elaborate
models, data availability is insufficieritherefore, we adopt a model that is closely related to

model la from chapter 2.

We relate currenéxpenditurego the total number of new housing aftents the number of
continuedcontracts andhie increase in quality of the dwellings. New ahens have been

split up into fourseparateoutputs: (1) persons below 65, housed adequately, (2) persons
below 65, housed inadequately, (®rsons above 6housed adequately, (fpersons above

65, housedinadequatelyAdequate housing in this context means providing a dwelling that
has a rent in accordance with the income of the tefitsetnumber otontinuedcontracts is

split up into households in (1) dwellings suitable for the elderly and handicapped and (2) all

other dwellings.

The quality of dwellings iggiven by the number of WW§goints (see also section 2.6.2).
Because one of the models we estimatedssanodel, a relative output measure like average

WWS-points (used inthe models in chapter 2yould be inappropriate (Podinovski, 2004).
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Therefore, we have to aot model 1a from chapter 2 slighfljWe use the increase in average
WWS-points, multipliedby the weighted number of dwellings in tberrent year as output.
Thus:

000NO0OLQI ORM & QNOQDQAGIND Q1 RN £ RHWIQNE &€ VN'QI
21 QU Qd AcR " IME FANNAIQ0 Qa aCEED QG|

Operational expenditureare taken as inpuDperational expendituresonsist of (1) wages

and salaries, (2) maintenance costs and (3) atherational expendituré§ For compleg-

ness, we also consider a specification with tetgpenditure as inputwhich is given by
operational expenditurgdus depreciation, other value mutations of (im)material fixed assets
and ground rentiurther, the number of dwellings at the start of 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 corporation it older housing stock, a less firm soil and

a lower address density are disadvantggdethils not shown)' The specification is presented

in Table 3.1.

Table 3.1. Model specificatiorDEA.

Model 1 Model 2
Input Operational expenditures Total expenditures
Output Adequate housing (age<65) See model 1

Inadequate housing (age<65)

Adequate housing (age>65)

Inadequate housing (age>65)

Continued contracts (ordinary dwellings)
Continued contracts (special dwellings)
Change in housing quality (changeANS-points)

Fixed input Number of dwellings at the beginning of the year See model 1
Exogenous variable: Average age of dwellings See model 1
Soil quality

Address density

® In principle, an optimal solution would be to conduct a hybrid model (using-apewsfication br WWS

points and a crspecification for all other outputs). However, such an approaickoishe best of our knowledge

T not yet implemented in DEAoftware.

lo O . . . e . .
perational costs have however been adjusted (so as to increase comparability) in the same way as in chapter

2 (see section 2.6.3).

" Note that in chapter 2, we did not include address density as exogenous variable. This is because this variable

does noilways 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 sligittigrthanthe onefor the Data
Envdopment Analysis. We use only 8utputs in order to avoidgnulticollinearity. The

specification is given in Table 3.2.

Table 32. Model specificationSFA.

Variable name Model 1 Model 2
Cost variable 0 Operational expenditures Total expenditure
Output ® New housing See model 1

® Continued contracts

® Housing quality (WW$points)
Exogenous variables & Average age of dwellings See model 1

) Soil quality

) Address density

3.5 Results

3.5.1 Efficiency scores and (dis)economies of scéBEA)

The DEA-results are given in Table3.For model 1, he average total (crs) efficiency score

is 0.74. Pure technical efficiency (vrs) is 0.&&d 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 efficieng gains by changing scaléccording to model 2(scalg efficiency is

somewhat lower.

Table 33. Static DEA results (all years).

Period Average St. % with maximum  Minimum
efficiency  dev. score efficiency
Model 1
Total efficiency 20022012 0.74 0.20 25% 0.24
Pure technical efficiency 20022012 0.86 0.17 50% 0.26
Scale efficiency 20022012 0.85 0.16 25% 0.36
Model 2
Total efficiency 20022012 0.69 0.23 25% 0.21
Pure technical efficiency 20022012 0.84 0.19 50% 0.24
Scale efficiency 20022012 0.81 0.19 20% 0.24

N runs from 461 in 2002 to 319 in 2012.

Table 34a presents scale (dis)economies in 2@d0the standard (nehootstrapped) DEA
model The results of both models are quite similar201Q 6 percentof the corporations
operated under economies of scale, whilgp&entexperiencd 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 corporationith 5011,000 dwellings. For corporations

with more than 2,500 dwellings, strong diseconomies of scale afdgetw.that in 2012,
corporations possessed about 6,300 dwellings on average (see Figure 3.1). Therefore, it
appears thananycorporations hazgrown too bigNote that, because DEA defines scale by
means of all outputs and inputs, not by number of dwellings, it is possible that both econ
mies and diseconomies of scale occur within the group of corporations with-2 30
dwellings (and in otér 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 34a. Scale (dis)economiei 2010 (non-bootstrapped).

Number of Number of Average % corporations % corporations % corporations

dwellings corporations scale with economies with scale with diseconomies

efficiency of scale neutrality of scale

Model 1

<500 32 0.96 34% 59% 6%

5017 1,000 33 0.99 30% 48% 21%
1,001i 2,500 84 0.95 7% 37% 56%
2,501 5,000 68 0.88 0% 16% 84%
5,001i 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%

5017 1,000 33 0.99 27% 52% 21%
1,001i 2,500 84 0.92 1% 32% 67%
2,501 5,000 68 0.86 0% 19% 81%
5,001 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 ctatgsetes 361 corpar
tions.

(Dis)economies of scaleeednot alwaysbe significant. © test this Table 34b repeats Table

3.4a for a bootstrapped DEA model. In this way, we can investigate whether or not scale
(dis)economies are significarlote howevethat the model has changesihce (as noted in
section 3.3.1a bootstrap specification does not allow the model to control for exogenous
characteristics directlyi.e., the efficiency scores cannot be corrected for differences in
exogenous factoysOne @annot make use of both advantages (bootstrapping and controlling
for exogenous factors) simultaneoutlylso, we only present results for modetolconserve

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 Aoootstrapped model might be preferred. If the exogeneogmitances
are not so important, a bootstrapped model might be better.
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The bottom row of Table &b reveals that about one third of all corporationseernced

significant diseconomies of scale (compmhneth 70 percent given in Table4a).

As noted, ideally, the model would also include measures of, for example, customet-satisfa
tion as output (see alsection 2.6.2 Unfortunately however, data dhnis issue are available

for a subgroup of 149 corporations only. Moreover, the methodology of measurement has
changed between 2011 and 2012. A simple esestion regression for 2012 however reveals
that large corporations have significantly lower scavas(most components of) customer
satisfaction. Including the average score on customer satisfaction as an wsitputdata for

2012, does not change resufisich (details not shown). Thereforaje haveno reason to
believe that including customer satisfion 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 34b. Scale (dis)economies in 201(bootstrapped).

Number of Number of Average % corporations % corporations % corporations
dwellings corporations scale with significant with no with significant
efficiency economies of significant diseconomies of
scale (dis)economies scale
of scale
Model 1
<500 32 0.99 13% 88% 0%

5017 1,000 33 0.97 0% 100% 0%
1,001i 2,500 84 0.93 2% 87% 11%
2,501 5,000 68 0.91 0% 84% 16%
5,001 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, thetotal number of corporations was 401. Due to data omissions, this dataset comprises 361 corpor
tions.

3.5.2 Malmquist indices(DEA)
To investigate efficiency changes over time, bootstrapped Malmquist indices are presented in

Table 35. An index above (bel®) 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 35 indicates that in most years, the change in pecanicalefficiency is higher for
merged corporations than for unmerged corporations. This givieslication thatthe shake
up hypothesismay hold On the other handeach year, mergecbrporations have a lower
scale effect meaning that medgeorporationsoften operate undediseconomies of scale.
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Finally, it seems thatrbm 2009 onwardsa trend of increasingptal factorproductivity has set

in.

Not e however t hatovide velenee almout the sgsificahcerofthe effects.
Therefore, section 3.5.3 provides a further inspechlmte also that the yedo-year variation

in Malmquist indices is rather high. As noted in section 2.7, such high indices should be
interpreted wh caution. This is why we will also conduct a parametric approach to test the
robustness of these numbers (see section 3.5.5).

Table 35. Average Malmquist indices (bootstrapped).

Model 1 Model 2
Period Pure Techno- Scale Total factor Pure Techno- Scale Total factor
technical logical Effect productivity technical logical Effect productivity
efficiency  change change efficiency change change
change change
Merged
corporations

2002/2003 1.3 0.82 0.78 0.84 1.17 0.68 0.8 0.60
2003/2004 1.23 0.95 0.89 0.89 1.10 121 0.84 1.12
2004/2005 1.09 0.98 0.86 0.85 0.89 1.15 11 1.00
2005/2006 1.23 1.06 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 1.3
2007/2008 1.13 1.11 0.90 1.00 1.22 1.17 1.03 1.09
2008/2009 0.91 1.11 0.3 0.4 0.97 1.10 0.79 0.95
2009/2010 1.29 0.92 0.95 1.03 1.20 1.08 0.86 0.96
2010/2011 1.18 1.32 0.93 1.42

2011/2012 1.4 0.76 0.95 1.00

Unmerged

corporations

2002/2003 121 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 1.2 1.09 140
2004/2005 1.08 0.98 0.89 0.97 1.00 1.15 1.02 1.06
2005/2006 1.12 1.02 1.2 1.05 1.21 0.94 0.98 1.05
2006/2007 1.15 0.4 1.26 1.02 1.21 0.3 1.14 1.06
2007/2008 1.01 1.02 1.06 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 1.06
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 1.06 1.11

3.5.3 Relation between scale, mergers and efficiency: baselDEA-results

The previous ection gives some evidence in favour of giakeup hypothesis. To test this

more thoroughly, we estimate a regression with the Malmquist components as dependent
variables. To be more precisee developdependent variabéghat increae with the relevant
Malmquist index Therefore, we define efficiency in yearas the efficiency in year-1
multiplied by the relevant (bootstrapped) Malmquist index betwdeandt. For example, if
efficiency for a certain dmu is 0.5 in the first year and the Malmgods#xof total factor
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productivity 0 between that year and the next equals 1.5, our measutatabf
efficiency O “(g‘f?“in the second year equals 0.5*1.5=0.We express efficiency in natural
logarithms so that each year, the variathanges with (the logarithm of) the Malmquist
index. The cependent variables, respectively total efficienoyre technical efficiencynd

scale efficiencyhus read:

i fogo iftoqQQzd , 1o 10 (3.5a)
i ToQqQ 1floQazd  1foQqQ 110 (3.9b)
i foQqQ 1foqazd 1o 11 j (3.5¢)

Table 36 presents the resulfer model 1** The first column gives the effects of a change in

the number of dwellings and of merger activity on total efficiency change (see equasipn 3.

The second column gives the effect on pure technical efficiency change (equalipn\a2

do not include a columwith the effects of mergers on scale efficiency, as this would not be
very informative. Indeed, if two corporations that already operate under disecondstate

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 affect of mergers on total factor

productivity.

According to regression 2 (Table6B.the relationship between the number of dwellings and
pure technical efficiency is an invertedcurve. The maximum of this curve is located at
around 46,000 dwellings,size that is reached by only one percent of the corporafidrss
means that, in most cases, increasing ssadens to havpositive impact on pure technical
efficiency. This providessupportfor the shakeup 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 corposatidrand 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 towans AB

of B growing towards AB. Note that in this case, we
onwards (as AB pops up two times each year). Therefo
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 scdlas 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 36. Regressions oéfficiency measures on scale and mergers.

@ ) 3 4
Total Pure technical Total Pure technical
efficiency efficiency efficiency 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 year1 (*1000) -0.1355*** -0.0744**
(-5.5745) (-3.3633)
Dwellings merger (*1000) -0.0016 0.0131***
(-0.4280) (3.0089)
Dwellings’ (*1000) -0.000 -0.0002*** -0.000®@9 -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-l -0.0143 0.0394 -0.0169 0.0399
(-0.4764) (1.5363) (-0.5959) (1.5522)

Merger year£ -0.0288 -0.0217 -0.0233 -0.0190
(-0.9874) (-0.7227) (-0.7944) (-0.6233)

Mergeryear88 é T 0.0198 0.0253 0.0201 0.0299
(0.6154) (0.8855) (0.5798) (0.9794)
Average age of housing stdck  -0.0144** -0.0118*** -0.0142%** -0.0124***
(-3.7019) (-3.3888) (-3.5663) (-3.2326)

Soil quality* -0.2464 0.0646 -0.1155 0.1225
(-1.2849) (0.3556) (-0.5872) (0.6055)

Address énsity! 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 2002012. Fixed effects and year effects included.
Robust tstatistics (based on clustered standard errors) between brackets.
*** n<0.01, ** p<0.05, * p<0.
#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 controlariables in the regression equation.

The aforementioned results indicate tl@atdorporations 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 éffereasing

scale woulddecrease sda efficiency,andimprove pure technical efficiency. Whether or not
increasing scale is advantageous thus depends on the initial situation. According to regression
1 of Table 3, there is no significant effect of increasing scale on total efficiencys, Tdath

effects appear to cancel each other out on avérage.

®Note however that this finding might in fact resembl
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.) 6 0 G 6 0V 600G 60 0 0@);60¢ PO Ot P& "O¢ Y h Obviously, total

productivity d o e schafdge 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 varial® 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§®

Organic growth appears to have a positive impact on pure teclefiicaééncy in the same
year (regression 4). This impact is moderated by a negative lagged effect hoveves.
probably a result of how we use the data. If a corporation builds dwellings at the endtof year
we perceive it as a scale increase in ye@otal expendituresn yeart 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 positarel significanthowever (0.1053
0.0744=0.0309 (0B percentif the number of dwellings increases by 1,000)). The effect of
growth by merger is smaller (0.0131 0B hercent but alsosignificant!’ This is consistent

with the hypothesis of Hansen et al. (2014) and the findings of LugtoiKentSmith
(2012), that(especially)merging may be beneficial because it leads to a reconsideration of
existing practices, improving pure technical efficiehtyccording to regression (4), this
does not only hold for merging but for organic growth as Weilis is surprising, since there

would not be a reason to expect a reconsideration of practices when organic growth occurs.

Note that he effects are@conomically 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 tern8buch scale increases only occur with mergers. Organic growth deals with

much smaller numbers (Crooijmans, 2015).

vrs-frontier than X and Y). Therefore, imte o r vy it could be that two corpor a
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 refledbw-dressing. However, we presume

that this is very unlikely because there seems to be no point in merging on paper only.

'8 These variables are constructed as follows. In the first year of measurement @@ gs organicsimply

equals the total umber of dwellings of each corporation addellings mergelis zero. Dwellings organic
increases or decreases throughout the years if the corporation alters its housing stock by building, demolishing,
buying or selling.Dwellings mergeincreases 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.

" Because the lagged variable divellings mergeris 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 remodwngllings meger from regression 4, the

merger dummjyn yeart 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.
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Again, the effect of merging on total efficiency (regression 3) is not significantly different
from zero.This seems to bén line with the findings of Van den Berge et al. (2013) and
Crooijmans (2015yvho did not find any effect of merging on aggregate costs and efficiency
measuresThis is not surprising, considering our earlier result that many corporations operate
under diseconomies of scale. The effect of organic grawthtotal efficiency(0.1070
0.1355=-0.0285) is negativedut insignificant indicating that the decrease in scale efficiency

cancels outhe increase in pure technical efficiency.

In short, growthi whether organic or by mergéerseems to improve pure technical efficiency.
However,it appears thait at least for the period studién this chaptei increasingscak did
not succeed in raising total productivity, because for many corporations, it desicaie

efficiency.

3.5.4 Robustness checkithin DEA

The results from Table 8 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 premerger efficiency. Similarly, organic growth may also be driven by initial efficiency.

As a resllt, 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 camwap then consists of
corporations that merged, just like the treatment group, but in a different year. TatjleeS.

the results, which turn out to be very similar to the main results in TahldRBerefore, it

appears that our results are not dribagra selection effect.

Concerning organic scale increases, the reverse causation problem may be dealt with by
means of instrumental variables (V) regression. We instrument the number and the squared
number of dwellings by (1) the (first and second oréeyged 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 Isased orDe Nieuwe Kaart van Nederland 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 thanothers. Also, we assume this variable is exogenous as it reflects decisions of

subnational governments, not corations.

Table 3.7. Regressions of efficiency measures on scale and mergers (merged corporations only).

1) 2 (3) 4)
Total Pure technical Total Pure technical
efficiency efficiency efficiency 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 (*1000) -0.1206*** -0.0515***
(-5.3609) (-2.6110)

Dwellings merger (*1000) -0.0022 0.0137***
(-0.5638) (3.0642)
Dwellings’ (*1000) -0.000@ -0.0002*** 0.000@1 -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-l -0.0189 0.0383 -0.0213 0.0386
(-0.6467) (1.5376) (-0.7675) (1.5299)

Merger year -0.0339 -0.0180 -0.0269 -0.0158
(-1.0980) (-0.5688) (-0.8592) (-0.4849)

Mergeryear8 é T 0.0120 0.0389 0.0181 0.0434
(0.3251) (1.2053) (0.4595) (1.2843)

Average age of housing stdck  -0.0120*** -0.0095** -0.0101** -0.0084
(-2.7012) (-2.1836) (-2.0770) (-1.5504)

Soil quality® -0.3752 -0.2177 -0.1859 -0.1529
(-1.2725) (-0.7758) (-0.6305) (-0.5166)

Address densify 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 2002012. Fixed effects and year effects included.
Robust tstatistics (based on clustered standard errors) between brackets.
*** p<0.01, ** p<0.05, * p<0.1
@As a bootstrap specification does not allow the model to contrekfmgenous 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 38 gives the results of the hegression. The KleibergdPaap 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 imgiasthe 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 meaof 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 insigificant This analysis thus implies that a merger has a negative and a

positive effectwhich indicates the presence of a paradox

Table 38. Regressions of efficiency measures on scale and mergers-{@gression).

1) ) 3 4
Total Puretechnical Total Pure technical
efficiency efficiency efficiency 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’ (*1000) 0.0001 -0.0001 0.000G8 -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 year4l -0.0027 0.0063 -0.0070 0.0041
(-0.0640) (0.1769) (-0.1525) (0.1172)
Merger year£ -0.0083 -0.0374 -0.0117 -0.0393
(-0.1964) (-0.9256) (-0.2735) (-0.9980)
Mergeryear83 é T 0.0262 0.0021 0.0091 -0.0052
(0.5342) (0.0486) (0.1809) (-0.1203)

Average age of housing stdck  -0.0115*** -0.0112%** -0.0118*** -0.0113***
(-3.2139) (-3.0341) (-3.2416) (-3.0507)

Soil quality* 0.0588 0.2199 0.1122 0.2406
(0.2610) (0.9735) (0.4953) (1.0665)
Address densify 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
KleibergenPaap rk Wald F statistic ~ 28.69 28.69 28.70 28.70

Panel analysis 2002012. Fixed effects and year effects included.
Robust zstatistics (based on clustered standard errors) betwaekets.
Instrumented variable®wellings, Dwellings
InstrumentsFirst and second order lag of dwellings, first and second order lag of dwéllingssing planned
by subnational governments
*** n<0.01, ** p<0.05, * p<0.1
#As a bootstrap specificatiatoes 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.

3.5.5Results witha 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
6 R or we divide each observation by its mean in 2082xndardization 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 multicollinebetyeen linear,

squared and cross terms (Tovar et al.,7200
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Table 39 provides the resultS.For completeness, we estimate both a pooled-@b8el and

the randorreffects model developed by Battese en Coelli (1992). A BreBagan test
indicates that aandom effects model is superior, so we use this outcome for furtheracalcul
tions2° 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 intetierction

are equal to zero is rejected (at theetcentevel).

Table 39. Cost function estimateqtranslog cost function).

1) (2) 3) 4)
Pooled Random effects (bc9z Pooled Random effects (bc92
Dependent: Operational Operational Total Total
expenditures expenditures expenditure expenditure
@ 0.0839*** 0.1176*** 0.0031 0.0375
(4.5122) (3.9548) (0.1186) (1.0981)
@ 0.9850*** 0.9596*** 1.087 1% 1.0413%**
(49.0904) (29.4856) (39.1046) (27.7625)
@ 0.4418*** 0.4012** 0.5881*** 0.6850***
(3.6070) (2.3142) (3.4427) (3.2912)
@ 0.4047*** 0.4365*** 0.4130*** 0.3839***
(12.7427) (8.6970) (9.1146) (6.9332)
@ -0.0023 -0.0137 -0.0180 -0.0209
(-0.1818) (-0.7535) (-0.9793) (-0.8656)
@ 0.0470 0.0966 -0.2291 %+ -0.1848*
(0.7999) (1.1731) (-2.6492) (-1.8479)
Dz 0.0045 0.0108 0.0031 0.0083
(1.0023) (1.3510) (0.4677) (1.1009)
(NENA) 0.0309*** 0.0425** 0.0249** 0.0210
(4.0825) (3.5749) (2.3717) (1.4615)
AEEN -0.1305 -0.0576 0.2176 0.4759
(-0.4491) (-0.1706) (0.5406) (0.9514)
Dz -0.01971 **+* -0.0254*** -0.0115* -0.0128*
(-4.9810) (-3.7178) (-2.1416) (-1.8108)
Dz -0.0536 0.0479 -0.2401*** -0.1147
(-1.2637) (0.6409) (-3.9945) (-1.3207)
DZW 0.1205** 0.0153 0.4019*** 0.2714**
(2.4998) (0.1863) (5.8858) (2.6963)
Dz 0.1985*** 0.2232*** 0.2125*** 0.2158***
(6.4821) (4.8887) (5.0457) (3.0840)
Dz 0.0102 0.0160 -0.0014 -0.0081
(0.7421) (0.5322) (-0.0757) (-0.3150)
Dz 0.8642* 0.2358 1.8292%** 1.6735**
(1.9379) (0.3592) (2.9220) (2.4288)

¥ In some cases) (new allotments) is zeraosthat 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: BattexeTHi83ccurs in about two

percent of the cases.

% 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 dake tiw

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 isithjact variance is larger than the
betweensubject varnce (especially for scale).



74

1) 2) 3) 4)
Pooled Random effects (bc9z Pooled Random effects (bc92
Dependent: Operational Operational Total Total
expenditures expenditures expenditure expenditure
AN 0.0203 0.0334 0.0647** 0.0521
(0.9383) (0.7020) (2.1583) (1.2125)
AN -1.0773%* -1.2380*** -1.0877*** -1.0830***
(-7.1741) (-4.2929) (-5.2285) (-4.7880)
Dz 0.1532%** 0.1404 0.0399 0.0602
(3.0402) (1.5398) (0.5612) (0.6791)
(AEAN -0.0069 0.0176 -0.0043 0.0087
(-0.4328) (0.6659) (-0.1892) (0.1648)
RN 0.0328* 0.0114 0.0529** 0.0354
(1.8052) (0.3935) (2.0513) (0.6000)
RN -0.1782 0.0633 -0.0736 0.0538
(-1.6323) (0.3704) (-0.4794) (0.2637)
Dz 0.0148** 0.0202* -0.0032 0.0073
(2.0407) (1.9444) (-0.3342) (0.5298)
Dz -0.0130 -0.0218* 0.0047 -0.0060
(-1.4946) (-1.6486) (0.4121) (-0.3714)
Dz 0.1257** 0.1025 -0.0490 -0.1067
(2.5139) (1.1688) (-0.6880) (-1.0989)
Dz 0.0076 -0.0819 -0.1178* -0.1042
(0.1481) (-1.2199) (-1.6597) (-1.1829)
Dz -0.0345 0.0768 0.1926** 0.1801*
(-0.5862) (0.9933) (2.3426) (1.7389)
Dz 0.2297 0.5972 -0.4031 0.0898
(0.8176) (1.5504) (-0.9813) (0.1822)
0 0.0535*** 0.0607*** 0.0823*** 0.0896***
(10.4827) (8.0025) (9.9378) (9.4606)
020 -0.0073*** -0.0072*** -0.0126*** -0.0145%**
(-11.1454) (-8.4641) (-10.1458) (-10.6488)
wzo -0.0052*** -0.0053*** -0.0010 -0.0030
(-3.3947) (-2.6800) (-0.4401) (-1.0484)
Wzo 0.0005 -0.0000 -0.0011 0.0005
(0.2621) (-0.0021) (-0.4365) (0.1668)
0z0o -0.0172* -0.0226 0.0143 -0.0031
(-1.6972) (-1.4070) (0.9116) (-0.1396)
‘06 a a& 0.1519%** 0.1861 0.0195 -0.0296
s
(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 20012012 20012012 20012010 20012010
Distribution of Half-normal Truncatechormal  Half-normal  Truncated normal

efficiency term
z-statistics in parentheses (in regressioas@ 4based 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, time efficie

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 0.08 040 0.97| 0.84 0.04 0.71 0.95
2004 508| 0.71 0.08 040 0.97| 0.83 0.04 0.71 0.95
2005 494| 0.71 0.08 041 0.97| 0.83 0.04 0.71 0.94
2006 490| 0.72 0.08 042 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?3.3everal 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 theughhipotte-

ses that effiency 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, affir

ing the notion that merging leads to (increased) diseconomies of soaleorporations 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 (220101 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 fewegprs.This may be a consequence of the increased public
attention that the subject of efficiency has received in recent gsagesult of the incidents

that have harassed the sector (see sectiorf?lE&jure 3.3 shows the relationship between

time andcosts 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).

2L Note that to calculate the scale effect (equation 3.4), we only consider the effect of a chéngeein
allotments) andb (continued contracts) since a chang&infWWS-points) does not reflect a change in scale.
Accordingly, we have calculated the scale elasticities for corporations with averagepdWs in order to

make corporations comparable.

%2 Note that if all corporations would increase their efficiency in a similar way (i.e., each corporation decreases
costsby 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.

Model 1 Model 2
Period Pure Techno-  Scale Total factor Pure Techno-  Scale Total factor
technical logical Effect productivity technical logical Effect productivity
efficiency change change efficiency change change
change change
Merged
corporations
2001/2002 0.01 -0.05 -0.06 -0.1 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 -0.4 -0.07 -0.10 0.00 -0.04 -0.07 -0.11
2004/2005 0.01 -0.03 -0.06 -0.07 0.00 -0.03 -0.06 -0.09
2005/2006 0.01 -0.02 -0.06 -0.06 0.00 -0.01 -0.06 -0.07
2006/2007 0.01 -0.02 -0.04 -0.06 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 -0.06 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 -0.4 0.00 -0.04 0.00 -0.05
2004/2005 0.01 -0.4 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

Figure 3.3.Cost change over timgbased upon translog cost function, model 1.
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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 ofsaakeup hypothesiamplying that theras no positive
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effect of merging orpure technical efficiency.This means that support for tlshakeup

hypothesis is not robust.

We argue however that even if there would tshakeup effect, this should not be used as a
justification to merge. Indeed, high levels mire technical efficiencyshouldbe attainable
without increasing scalas well. That is, no scale increase should be needed to optimize
current processes. ldealldecisons about changing the scale should be based upon the
presence of (dis)economies of scale.

3.6 Conclusion

This chapter investigates tle#fect of scale(and mergrg on efficiency of Dutch housing
corporations.We do this by decomposing total factor productivity change intop(k}
technicalefficiency change, (2) technological change and (3) scale efficiency ¢hange
accordingly study the influence of merging on these facBush a decomposition is possibl
both with a Data Envelopment Analysis (DEA) and a Stochastic Frontier Analysis (SFA), so

we conduct both to test robustness.

The DEAresultssuggest that most corporations operate under diseconomies ofT3uale.

means that for these corporations, sedfeciency can be improved by decreasing scale. At

the same time, however, the results indicate thetadeincrease through merging leads to
higher pure technical efficiencyhis provides evidence in support of thieakeup 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, ;ice DEA is sensitive to data outliers and does not take into account white noise,
the Malmquist indies of productivity change show peaks and dips that may seem uraeason
bly high. Furthermore, it has been argubdt inferences based upon DE&oresshould be
interpreted with caution. Therefore, we also conducEBA by estimating gtranslog)cost
functon and calculatinghe change irotal factor productivity and itsomponentsSuch 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
shakeup hypothesis, implying that there is no positive effect @rging on pure technical
efficiency. This means that support for thleakeup hypothesis is not robust.
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Furthermore, we argue that even if there would Baakeup effect, this should not be used

as a justification to merge. Indeed, highels ofpuretechnical efficiencyshouldbe attaima-

ble without increasing scabks well. That is, no scale increase should be needed to optimize
current processes. ldeallgecisions about changing the scale should be based upon the

presence of (dis)economies of scale.



Chapter 4

Interest Spreads and Bailout Clauses

! 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 fundingln contrast to private parties, housing corporations have the
advantage that the majority of their loassexplicitly guaranteed by a bailogtause. This

form of guaranteés designed to lead to significantly lower interest rates for corporati®ns

their creditors would face no risk of ngepayment. As a result, the bailout classeuld

allow corporations to devote more resources to social housing services.

In many countries, bailouts are explicitly ruled out bygi$lation 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 (R@DDE).
Borrowers thus face @oft budget constrai@{Kornai et al, 2003),which is seen to encau
agethemto behave irresponsibly. Thus in the literature, the dominant view is that an explicit
no-bailout clause must be formulated in order to emphaticiteto institutions that they

will not be rescued (Allet2015). In practice, hwever, it is difficult to credibly enforce such

a dause. Actual bankruptcy of soational governments or (sefmublic institutions could
entail high welfare and political costs (Goodspe2d02; Plekhanovand Singh 2007).
Indeed, there are numerous exd@s of bailouts actually occurring despite the existenae of
no-bailout clause (Rodde2006; Heppkedralk andWolff, 2008).

Despite these arguments, in the Dutch public seetqlicit bailout clauses exist for e.g.,
municipalities, housing corporatioasid the health care secttm.the case of municipalities,

Allers (2015) notes that the bailout clause has not leexiwessivanalpracticelndeed, only a

few municipalities demand government assistance and anecdotal evidence suggests that
municipalitiesonly do this when there is no other option (CPB15.? Therefore,Allers
(2015)argues, there is sufficient reason to challenge the traditional view that bailostise

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 inefficiemcibi).chse

a bailoutschemewould in fact be preferable. This chapter attésnfp 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 corporatignsucceeding in lowering interest rates.
Secondly, we study whether differences in interest rates can be explained by housirag corpor
tion characteristics such as indebtednessder a credible bailout scheme all housing
corporations should pay the sanméerest 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 housirag corpor
tions have to pay a premium for extra costs that the creditor cannot renotmeres of
default. We therefore finally test whether these-removerable costs are relevant. This is
done by comparing corporation loans with municipality loans becauseenowerable costs

are likely to be more relevant for the former than for &teet.

Whereas previous studies often focus on cases where bailouts are explicitly ruled out (for an
overview, see Valklecke et al.2012), this chapteiocuseson an explicit bailout clausaVe

exploit a unique micrdevel dataset of loans made to housing corporatioatdistinguistes

both guaranteed and unguaranteed loans. This enables us to investigtter structural
differences exist between the two groups of lo&exondly, we conder 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 tihgtionsl
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 therckssetup and the data,
whereas section 4.5 presents the main results.rébustness of odindings istested 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 chapte2 (section 2.2.2)the ties between the government and housing carpor

tions have been looseneder the st decades, both operationally and financidfigeed,
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corporations no longer receive subsidies for their activiliese. major advantage that hougin
corporations still maintain in comparison to purely private parties is a set of guarantees should
they face financial problenisThis safety net communicates to creditors that providing capital

to corporations is riskree. As a result, interest paymestsouldbe minimizd. Furthermore,

the bailout clauseshould make sur¢hat financing costs remain equable for all types of

housing corporations.

As noted in chapter &ection 2.2.2)in 2012, 381Dutch 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 thgsgmasection

3.2.7). Needless to say, thaperations of corporations are highly capital intensive. In 2012,

the total value oflebt in thesector amounted tmore tharf0 billion euros® Not surprisingly

a | arge share of the corporationsod costs is
billion euros in 2012 (see Figure 4.1). However, Figure shdws a trend of decreasing

interest costs, mainly as a result of declining investments.

Figure 4.1. Averagecostsof housing corporations per dwelling. All numbers in 2012 euros.
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Capitalcosts(depreciation) not shown asstle arenot available for all years.

% Recall that we argued in chapter 2 (footnote 5) that the positive effect of the balancing and grossing Act on the
corporationés financi al position stil!l i mpl-sums a cl
conversion of the balancing aggossing 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.

* According to WSW (2012), the total level of guaranteed (mrgn) debt was 87.4 billion euros. According to

data from the CFV, shoterm debt (which is unguaranteed by definition) was more than 5 billion euros. We do

not know the value of lonterm 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 Baskhe
largest bak in the Netherlands speciahg in loans to subnational governments and other
parties active in the (sem)public sector, the market share of BNG Bank w&pproximately

50 percentfor housing corporations in 202Zorporationscanalso 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 nebailout clause serves to make creditors aware of the risks of a loaithg.e.

probabilityof default) Thi s means a premium is charged bas:s

As borrowersprefer alow interest rate, they have an incentive to closely manage their

financial positioningIn the Dutch case, where bailouts are explicitly permitted,sh é mar k et

discipling) is absent or at least distorted (LempiE999; Schuknecht et aR009).

However, a form of &érule disciplined does
and policies that constr ai mraciicea gemmenl®9;0 n s 6
Schuknecht et gl2009).Indeed, he Guarantee Fund Social HousiWga@arborgfonds Sociale
Woningbouw,WSW) assesses each corporaf®rinancial position in order to determine

whether or not it may borrow under the guarantee ob#ileut clause.

These WSW guarantees aheisnot unconditional. When the WSW monitors the (financial)
position of each housing corporation te@termine creditworthiness (WSW2009), the
assessment scheme they utilise is based upon (1) the financiamdg) the orgamation 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 guarastee

Dutch housing corporations catcesswo main types of loans; guaranteed and unguara
teed. Only capital used for investing in the service of general economic in@ierstén van
Algemeen Economisch Belar@AEB) can be borrowed under the guarantee of the bailout
clause. Such services include core social housing activities, sumhldi®ig dwellings for
people on a lowncome. In contrast, loans financinfgr examplecommercial activities are

not guaranteeflt is also of note that sheterm loans are, by definition, not guaranteed.

® Source: interview with the specialist for the social housing sector of BNG Bank.
® The list of activities that fall under the guarantee scheme has changed slightly over the years. For example,

sine 2000, | oans for building O60socially desirable asse

e )

t
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The guarantee scheme consists of three Ie(@e Figure 4.2)First of all, if the resources of

a housing corporation are insuff zaboneubg t o r
di es 6 may .Dueng qurresearcd gedod (20@D13), this task was conducteg

the financial supervisor, the Central Public Housing F@eh({raal Fonds Volkshuisvesting,

CFV). However,since July 12015,the CFV is replaced by the Authoribpusingcorpora-

tions (Autoriteit woningcorporatiesAw)® and decisions concerning reorganization subsidies

are being made by the WSW sincethehes e subsi dies are paid for
of f t ax & smgcorporatioas: In draeuto obtain such a subsidy, corposaface

intensive supervisioand must present a reorgaation plan.

At the second level, creditors can appeal togharantee funds of thH&SW if amortization

and interest payments are rimging 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 threshol d, t he WSW carbligohcecematsei butsi
from all hausing corporation$.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 recenffdimess ove-

view, see De Jon@013) It is the creditods responsibility to decide whether to contact the
WSW, but todate the second level has not ever been utilised, which also means there is no

anecdotal evidencabout when it will be engaged.

In essence, these first two levels of the guarantee scheme are based on the concept of housing
corporations providig indirect support amongst each othirere is a further third level if éh

first two wereinsufficient; if this is the casethe governmentvill step in to provide interest

free loans to the WSW. The burden of debt thus entailed is then equally diwtieeeh

central and local governments (municipalities). Accounting for the local government share, 50
percentis provided by the municipalities where the corporation holds possession, and 50
percent is provided by all Dutch municipalities.

" Seehttp://www.wsw.nl for more information.

8 See also section 2.2.2.

° At the end of 2011, the financial reserves of the WSW equal@drdillion euros, the (potential) sum of
6obligod contributions was 3.2 billion euros, so th;
approximately 3.7 billion euros. Source: WSW.
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The guarantee sig@m thus implies that guaranteed loans should be interpreted by the creditors
as riskfree, because in the end, the government acts as a lender of last resort. Therefore, in

principle, acreditorwill 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)ne of the maircauses of the incidentsat have harassed the

social housingsector was the heavy reliance on the collective guarantee scheme. De Jong
(2013) states that, because of themplexity 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 schesne, satheydevote little or no time to
monitoring the housilmapditiomtheparttes ihvoled id sreating s K i n ¢
the safety net (CFYAw, WSW, central and local governments) may sit onféinee as well,

expecting the other parties to do the monitoffhge 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&+econsi
ered.lt is arguedthat it would be better not to guarantee loans fully, so that corporations
always bear part of the risk when borrowing money. In the aodprding to thenquiry
commissionjt should even be possible for corporations to go bankrupt so that moral hazard is
reducedHowever, such anodificationwould probably imply that interest costs will increase.
Moreover, @en though recently a few (large) corporations got into severecfadatistress,

as noted, up until now only the first levef the guarantee schenfeas been accessed.
Therefore, so far, the bailout clause does not seem to have caused any severe prasiems.
Decembel, 1990 until 2012, just twenty corporations reegiveorgarsation subsidies to a

total of 1.3 billion euros (CFV, 2013cTherefore, ti is not impossble thatthe benefitsof the

bailoutclauseoutweigh thecosts.

4.3 Theory and hypotheses

4.3.1 Interest rate setting

Suppose a party (e.g.,lusingcorporation) 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 Hike interest rate on the loan it providéke risk

free inkerest rate is assumed to be equal to the interest rate at which the national goyernment

or to be more precisethe government that has control otee money supply (Lemmen

10 As noted, the CFV has been replaced by the Aw since J@@15. 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 detetime

demand for, and supply of capital.

Suppose now, that trereditorfaces a positive probability ¢ that borrowey will default
on its debt, wheré is a vector of variables affecting this probability. The expected return on

this investments:

0o (4.1)

where'Y}, is the rate of returri agreed upon by the creditor and def®IQ pigiof8 ) on

loan'QQ pltlot8 M) . We thus have borrowing parties (i.e., corporations) wiih loans.

Further, T, is the proportion of the returthat the creditor recovers in case of default,
following HeppkeFalk and Wolff (2008. We can extend Heppkealk andWo | & (2008)
model by including a variabléthat denotes the extra codisat would not be recovered in
case of default, such as legal casiat the bank would have to makiéhese costs may also
comprie delays in payment (SchuandWolff, 2009)*?

If the bank isrisk-neutral, it will make the loan ithe expected return on this investment

minimally equals the riskree return ratey , that is:
YrooY 4.2)

Substituting (41) into (42) and solving fotY, yields:

Y 00 (4.3

v, 0
h o p tHO®

The term on the right hand side of equation (4.3a) thus represents the return theditbe

minimally requires in order to make the lodmat is:
Y AN
PP

(4.3b)

— | C=

F 0 W

"To be more precis¥; p 1 j wherei j is the interest rate of the loan.

2To 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 thendbe 2 & ¢ ©® & 6l To get the return on the initial
investment, this term should be divitl®y the loan suméj & ¢ ®® & w 6fa é d® & For simplicity,

section 4.3.1 assumes that fixed co$tk are not relevant so that onfyappears in equation (4.13till, in the

empirical part, the loan sum is included in the regressions.
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If there is a nofzeroprobability that the borrower will default on its det ( T, the
creditor would require an interest rate exceeding thefreskinterest rate a¥ Y m
in this case This means that a positive interest spread would result the.diference
between the actual and riflee interest rate is positive). The higher the probability of default,
the larger the interest spread; is also relevant: the higher the proportion of the return that

the creditorremversin case of default, #h smaller the interest spread. Finally, if the extra

nonrecoverable costsh increase, the retumemandeaill also increase.

Two benchmark scenarios emerge frequation (4.3b) resembling the housing corporations
situation. If there is an explicit and credible-lbailout clause Ty 71, the minimally

required returmbtains its maximum value of:

® ® (4.49)
p ®

C Ca

Y

On the other hand, if there is an explicit bailout agreemengtratantees the loai{ p),

the creditor only requires a premium above the-fisk rate in order to account for the non

recoverable costs, that is:
Yi Y 00 ® (4.4b)

If the nonrecoverable costs are negligibleapproache® and the minimally required interest

rate would (approximately) equal the Hke rate.Therefore, while for most countries an
extra premium would be demanded for subnational governments or public organizations
(Kattel and Kugler, 2002), in the Dutch cadhis premium is expected to be small or
negligible.

Finally, notethat if we assume perfect competition, the actual return rate agreed™ipon (
equals the required rate of retuivf; , because if the bank would demand a higher rate, the

corporation would probably borrow from another baHlbwever, 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 alternativentimey options (denoted

as0 ). For example, if a corporation is willing to pay; Yy |, the rate of return

agreed upon becomes:

YN (45)
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As Dutch corporations do not normalgsue bonds, but rather participate in private agang

ments with a lending party, such a premium may indeed Hrise.

In short, a positive interest spread may occur because: (1) the loan is not guaranteed and there
is a positive probability of default; (2on-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 hypothesested, our dataset
allows us to distinguish between both guaranteedl amguaranteed (mostly shderm)
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 ungaateed loans and thus whether the formal badohemeis 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 effeckoalhs will be guaranteed to the
same degree. According to Van der Schaar (20063,generallybelieved that the interest
advantage of the bailosthemas around 0.5 percentage points (or 50 basis polB&sed on

a survey among corporations, Finandeas (2011) notes that several corporations expect to
have an interest rate advantage of 1 to 1.5 percentage point. Ritexilyriks (2013ivesa

figure of 0.5 to 1 percentageoipt, whereas WSW (2014) mentions a differerudel.l
percentage pointlt is a unclear however how these figures are calculated. Indieed, f

empirical evidence is lacking.

Hypothesis 1:
Unguaranteed loans have higher interest spreads than guaranteed loans.

For unguaranteed loans, corporation characteristicsare presumed to be relevant determ
nants of the interest spread (equation dj.4For guaranteedohns, according to equation
(4.4b), these characteristics are only relevant if extra-nesoverable costsw matter. If

these costs are very small, tinéerest 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

andtheinterest spreads is different for guaranteed and unguaranteed loans.

Hypothesis 2
For unguaranteed loans, the corporation characteristics such as the fingrusaion

T indicating riskiness influence the interest spread. For guaranteed loans,réies
tionshipis weaker or eveabsent. 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 dértuatrdi
concludes that higher debt leads to higher interest rates: see for elBoufieet al. (2007);
Landon and Smith (2007); Heppkalk and Wolff (2008). Some of the literature holds that
local government budget balanceailso important (Booth et al 2007; Schuknecht et al.
2009).

Most studies focus on countries where no (explicit) bailout clause exists. HEalkkand

Wolff (2008) however, focus otine German case in which a bailout of a regibar(d might

well occur. The probability of bailout could actually be predicted by wuitig a variable that

the Germanlaw courts use in their assessments of bailouts. It appears that indeed tha-expect
tion of bailout payments lowers the interest ratbis suggests that investors do, in effect,

take into account the possibility of a potential bailout.

Nevertheless, Heppkealk andWolff (2008) find that as fiscal variable® have a significant
influence on interest spreads, investors do not see regional governments as completely risk
free. This fnding is not replicated by Schuénd 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
i nvestor sd e xnpakhaitow.tini Julyn 2003,0tHfe Swiss Feaxleral Court officially
decided thathe canton of/alais was not obliged to bail out the municipality of Leukerbad
after it came into financial trouble. Previous to this decisi®wjsslaw had indicated that
althowgh 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 necessé&mid et al. (2013) find indeedahsince 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 twdifferent bailout schemes. However, whereas in the Swiss case, a
distinction is made between a roredible and a credible Hmailout clause, the Dutch case
features an explicit bailout clause and an explicibaout clause. Also, in the Swiss case,
there was a cudff between the twschemesn 2003, whereas in the case of Dutch coapor
tions, both schemes coexist throughout the years.

In addition tofinancial characteristics, the scale of the organization could be influential as
well. In case there is no explicit bailout clause, Hepiplik andWolff (2008) note that larger
organi zations may have | ower i nmeaningthatfor at e s
these organizations, the #hailout clause would not be crediblglso, 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 w&ece however, since there is no
difference in riskiness among small and large corporations. Finally, one may state that large
institutionshave more financial expertisexdso theywould have more knowledge on what

can be consi der didte and thdrefore bargaim raorereffectively.t er e s

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 doesnot nece
saily equal the riskree reference rate. I6 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 payment s. Especially for &érichd co
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 tlmaggual their
reference rates, as both are 1igde. 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 equah average their

reference rates, because both can be considered to baesk
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The interest rate on a guaranteed corporation loan may also exceed-theerigference rate

if there ae nonrecoverablecosts €) (see equation 4b). That is, even though the loan is
guaranteed, it is not completely rillee because the creditor might have to incur costs in
order torecover its loanAccording to BNG Bank, it does not worry abowinrecoverable

costs when providing loans to corporatidh3.o empiricallyinvestigate whetheor notthese
costsare negligible, we compare the interest rates of corporation loans with those of munic
pality loans.As for municipalities the bailout worké aut omat i cal | y 6, t he
involved in the process @écovering a loam case of a default. Therefore, it does not need to
worry about norrecoverable costs. For corporations on the other hand, the bailout clause
secures individual loans, raththan their entire financial position. In this case, the creditor is
involved in the process of the execution of the claliberefore, it is likely that is smaller

for municipalities than for corporations. This notion is captured by hypothesis 4.

Hypotesis 4:
The interest rate on guaranteed corporation loans equals the interest rate on-munic

pality loans.

The null of hypothesis 4 is thatis negligible both for corporations and municipalities. This
implies that both corporation and municipality loat®uld be considered to be completely
risk-free, and therefore, there is no reason that interest rates would be different, except for

differences in loan characteristiich as e.g., maturity, loan sum)

4.4 Research setup and data

4.4.1 Researclsetup
The aforementioned framework suggests that the interest spread depends on two sets of

variables: (1) a bailout indicatott ; and (2) corporation specific characteristiés . To test

hypotheses 1 and 2, we therefore estimate the follomigiggssion model:
[ | Tter TOR 10 — - i (4.68)

wherei ; is the interest spread between a corporation loan and iBeiskeference rate.

Thus:

14 Source: interview with the specialist for thecial housing sector of BNG Bank.



Interest Spreads and Bailout Clauses 93

kR (TS e (4.6b)

For each observation, a reference rate is used that has the same: (Zpaarogctheme; (2)
contracting date; and (3) maturity. This way, we control for factors influencing the general
interest rates in the economych as (expected) inflatioas well asstructural differences in
interest as a result of differences in anmation or maturity. Opting for a spread frees us from

the problem of explicitly controlling for these factors (Kuttel and Kig&02). Especially
macreeconomic factors that fluctuate over time are difficult to control for; simply including
year dummies would be insuf fi-oiday fluctuatossof h ey
interest rate determinantllote that we construct anterest 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 tfreerisk
interest rates in the economy &igh or low In our ®nsitivity analysis (see section 4.6), we

consider the effect of using a relative spread.

Further,t  is a bailout indicator, taking the value of 1 if the loan is guaranteed ant®) if
@p is a columnavector with corpaation specific characteristics,;, denotes a columwuector
with loan characteristicguch as the maturity and the loan sum)is a year dummy, is a
corporation specific (fixed) effect andpy is the error termQs the loan subscriptQ

pltfot8 Ay ,"Qhe corporation subscriplQ plthot8 hy andodthe time subscript.

Note that we deal with clustered data,,itbe data on individual loans is regressed on a
variable that is measured at a higher (housing catjpm) level (Moulton 1990). We thus
haveu clusters with0 observations. Thisould be a reason to cluster the standard errors at
the level of housing corporationslowever, because the clusters are unbalanced, this may
lead to a downward bias atuster robust standard errors (Rog&@93; NicholsandSchaffer
2007).We use clustered standard errors in our main resnttsnanclustered errors in the

sensitivity analysis(section 4.6)

4.4.2 Data
We have obtained micrdata on several financigiroducts that BNG Bank provided to
housing corporations between 2001 and 2013. We focus on four categories of products with a

fixed interest rate anchaamortiation 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. Shortterm loans (maturity leshan 2 years), where payment of principal and interest
are due at maturity.

2. Longterm loans where the principal is to be paid back at maturity (fixed or bullet).

3. Longterm loans where amaoztition and interest is paid in equal instalments (annu
ty).

4. Longterm loans where the principal is paid back in equal instalments (linear).

These loan categories encompasgpéentof all housing corporation financial transactions
with BNG Bank over our research period and @@&fcentof the total loan sum. Accurate
reference rates are not currently availdoleother loan typesCorporation specific variables
are available for 2002012 (yearly data)obtained througiCorpoDatg the database of the
CFV (see section 2.6.1)

4.4.3 Gualanteed versus unguaranteed loans

Our dataset comprises both shietm and longerm loans. Nearly all lonterm loans of
corporations are safeguarded by an explicit bailout clause. That is, these loans are used in
order to conduct DAEBervices and the ocerning corporations have been considered
sufficiently creditworthy by the WSWShortterm loans on the other hand are unguaranteed

by definition. As a result, thereditorhas 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 gaties in the dataset. We can see that the

most important method of lorgrm financing is by means of bullet loans, and that the
number of annuity loans has decreased rapidly from 2002 onwards. Figure 4pBeabsuts

shortterm money data, but there ame entre s pr evi ous t o s2nleth@ as B
system only maintains entries for limited periods. For this category wihattbe number of

shortterm loans has had a sharp decrease, from 2009 onwards. This can be traced back to
when BNG Bank deciakto reduce dayo-day money lending (loans with a maturity 681

days) becausehe fixed costs of issuing contracteme not being compensatddr by the

(smaller) profit marging®

18 Only if the loan sum is very high and BNG Bank has a very high liquiditytataay money is still lent.
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4.4.4 Reference interest rates

Interest rates on housing corporatiomans do not solely depend on
istics, but also on specific characteristics of the loan (e.g., the contracting and starting day of

the loan, the amodation 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 rata®s- it is i
poant t o know mo rsdinaacimgpuoctessBNG Bank 6

In order to grant longerm 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 irdeaink offered rates) to mitigate risk. On the other hand,
shortterm funding is obtained on the money market. Whilst stesrh lending rates are

based on Euribor rates, lotgrm lending rates are based 8wap rates for longerm

transactions.

Figure 4.3. Numberof corporation loansmade byBNG Bank per product categey from 2001-2013.
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Before the start of every business day, the bank buifdeang yield curvéby first connet
ing the funding interest rates of different maturities, and then adding surcharges for profit and

costs (which may depend on loan sum amaturity), a liquidity premium (if applicablgy

A liquidity premium was introduced dung the financial crisis of 2008, when international credit market
liquidity was low.
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and a surcharge for cost oif the sarghargesafor cqsté u s a g «

maydiffer between loans that are guaranteed and those that are not.

The lending yields represea@tiorm priceéfor risk-free lendingWe use these norm prices as

our reference rateé\s noted, the actual interest rate on a loan may differ from these norm
prices if a loan is not guaranteed. Alsocommercial 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 O on average since otherwise BNG Bank would not get its required
return. Besides this commercial margin, the interest rate may also differ from its referenc
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 luplof the ingérest rates.

Figure 4.4. Build-up of interest rates.

BNG Bank funding costs
(based on Euribor or Swap ang
bankés credit
discount)

+

1 Surcharges for profit and costs
1 Liquidity premium (if applicable) and cost of capit3

BNG Bank lending curve
(norm prices)
(= risk-free reference raje

+

1 Interest premium (if loan is not guaranteed
1 Commercial margin (positive or negative)
I Change in market conditions during the da

Interest rate on loan

Forshort er m bor r owi n-reelendng ratdsane kldsaly related tk the official
Euribor rates. For example, during the period 12094 the average difference between the

onemonth Euribor and the BNG Bank en®nth riskfree lending ratevas just 1 basis point.
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This makes the Euribor rate an appropriate reference rate fdreeskhorterm borrowing.

The Euribor rate is publicly available for all maturities during the relevant research period.

For each of the three loigrm loan typegi.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 maturityand for linear loans with 5, 10, 15, 20 and 25 year maturity. For otherimatur
ties, we would have to rely gftinear)inter- and extrapolation to obtain referencBgcause

the true yield curve of BNG Bank will probably not be linear, this would introdvuge

noise in the data. Therefonee 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 pselyi 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 regre€sigg). For completeness, we also inckud

the maturity of the loan.

Finally, reference rates are all based on relatively small loans (with loan sums up to 2.5
million eurcs). Because banking costs of a loan agreement are fixed to a large extent, a higher
premium is demanded for small loans dover costs. Therefore, the reference rates are

relatively high and may therefore be considered to be upper estithates.

4.4.5 Independent variables
The independent variablés$ ;i and 0 ;) may require more clarification as they are

very specific to the sector in some instances.

- Variables at corporation level:
o Company valués the net present value of future revenues and costs, divided
by the number of dwellings.
0 Longterm debtis the moststraightforward measure of indebtedness of the
corporation. We express this in terms of dwellings to account for stale e

fects?°

18 BNG Bank does this to create a margin of safety in case interest rates would increase during the day.
% 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

Equityis a refinedmeasure of equity per dwellinghich takes into accountif
ture prospects of the corporation (CRA012)?! This measure is therefore not
a perfect mirror image dbng-term debt?? Equity is an important psycholiag
cal numberfor corporations as the CFA&w uses this to judge the performance
of the corporations.

Expected equity in t+§ives the level of equitgper dwelling)that the corpa-
tion expects to have in 5 years from the current year. Prospects are important
indicators of the riskiness of corporations.

Net cash flowgives the net cash flows resulting from operational activities, d
vided by the numberfawellings.

The number ofiwellingsis an indicator of the scale level.

- Variables at individual loan level:

(0]

Rating BNGmeasures the rating score that BNG Bank assigns to the riskiness
of the loan. For unguaranteed loans, BNG Bank itself monitors nottoaly
riskiness of the borrowing corporation, but also that of the specific pragect b
ing financed? This variable may therefore provide additional information on
top of corporation characteristichlote that this variables only relevant for
unguaranteedhBns.

Maturity is the number of years in which the loan is due.

Loan sumis the amount of money borrowéarinciple)

Delayindicates the difference (in days) between the contracting and starting
day of the | oan arrangement. Thi,s 1i's
the loan is made on a certain date, but the money transfer takes place at a later
date. Accordingo 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*fate.

Guaranteeds a dummy variable that equals O if therlassunguaranteed and 1

if the loan is guaranteed.

2We thus focus on lonterm debt only as shetérm debt was not available for all yeaFor most corporations,
shortterm debt comprises no more than 5 percent of total debt however.

2L 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,iammdaterial fixed assets have been subtracted.

%2 Another reason for this is that we miss skierim debt in this picture. This data is not available for all years
however (see footnote 20).

% 3ource: interview with the specialist for the social housingpsed BNG Bank.

% 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

variablesThe units of observation are individual loans.

Table 4.1. Descriptive statistics.

N (excl. inter N (incl. inter- Mean St dev. Min Max
andextra and extra
polation) polation)
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 1,291 1,291 0.45 0.30 -0.29 3.94
loans)
Company value per dwelling (in 2,796 5,587 4216  13.39 5.85 144.49
1,000 euros)
Long-term debt per dwelling (in 2,796 5,587 32.58 17.45 5.21 179.42
1,000 euros)
Equity per dwelling (at timé#) (in 2,796 5,587 10.76 6.46 -54.14  88.88
1,000 euros)
Expected equity per dwelling (at 2,796 5,587 11.04 6.35 -15.57  72.05
time t+5) (in 1,000 euros)
Net cash flow per dwelling (in 2,796 5,587 0.91 0.99 -4.62 18.19
1,000 euros)
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 1,264 1,264 8 2 0 19
unguaranteed loarfs)
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

20n scale of 0 to 19.

4.4.6 Linking corporation data with loan data

Housing corporation specific varias are given on a yearly basishat is to say they reveal

the situation of the corporation at the end of a year, while data on housing corporation loans
gives informatiornon the date of the loansh& 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 corpor&fidfor our main results, we therefore
assume that the bank has the mostaidgate 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 rggedshe sensitivity analysis;

section 4.6)Thus, we describe two scenarios:

% Source: interview with the specialist for the social housing sector of BNG Bank.
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1 In the standard scenarig we link all loans in the first half of yedrto corporation
characteristics in yeafl. Loans in the second half of yaaare linked to yearitself.
1 Inthelagged scenaripwe link all loans in the first half of yeato corporation cha

acteristics in yea-2. Loans in the second half of ydaare linked to yeat-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, regression®)-(5) give the results per loan typand regression (6) combines

bullet loans and sheterm loans

Regression (1) shows that interest spreads are higher for unguaranteed loans thannfor guara
teed loans. The coefficient guaranteeds negative andignificant which confirms hypoth
sis 1. The coefficient is0.8046, 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 ofzamorti

tion. This is because the variabfes htoe rt m duffera fraim multicollinearity with the

var i ghlae amwhdeeddas noted, most unguaranteed loans are-tshortloans.
Therefore, we cannot completely isolate the effect of unguaranteed loans. lbecaigued

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 differdahg-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

requred for shorterm loans just because they have a short maturity.

Additionally, notethere are also three unguarantbatletloans (eleven when including inter

and extrapolationsee the sensitivity analysis in section)4&lthough 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 differenceaninylpe, because regression

(2) only considers bullet loans.
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Table 4.2. Regression results of interest spreads.

(a? (2) 3) (4) ©) (6)
All loans Bullet Annuity Linear Shortterm Bullet & Short
loans loans loans loans 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+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 tstatistics (based upon clustered standard errors) in parentheses.
*** p< 0.01, ** p<0.05, * p<0.1
Year and corporation dummies included.
4Dummy variables denoting the type of loan are omitted because of multicollinearit@uwétanteed
The number of observations in regression (1) does not equal the sum of regresgiBnHELpUSRating BNG
is not available for all unguaranteed loans.

One may also argue that bullet loans and steom 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 andteshortoans

together. The bailout clause remains significant, but thificieet is reduced te0.7451%°

% 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
shortterm loans. The idea behind this is ttia relationship between maturity and interest spread may show a
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These results lead us toonclude thaguaranteedhas a significant impact on the interest
spread. This means that the bailout clause susceddwering interest rates. It also implies
that the nebailout clause for unguaranteed loans is crediblat is, BNG Bank does not
seem to expect a bailout for unguaranteed Idangive a rough indication of the impact of
the bailout clause, note thtte totallevel of guaranteed corporation debt was 87ikiom
eurosin 2012 (source: WSW2012). 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 would7®@@ million euros (87.4 bl-
lion*0.8%) per year in reduced interest paymelitsve were to use the more conservative
estimate of regression (6), the benefit of the bailout becomes 650 million euseEapéd7.4
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 reorgamation subsidies provided to corporations in order to restore their financial
position. As notedn section 4.2.2from December31, 199Q until 2012, the CFV provided

1.3 hllion eurosin reorganzation subsidie$CFV, 2013c). Corrected for inflation, thisquals

1.5 hllion euros(in 2012 euros). Note that there may also be secondary costs involved if, for
example, the bailoutlauseled to operational inefficiency. It is not possible to measure this,
however, as there are no housing corporations in TheeNands 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 bailostheme Indeed, if we compare the estimate of yearly
benefits 700 million eurog with the diret costs ofabout 70 million euros (1.5 hllion
euros$22 years), the indirect costs of the bailout clause would have to amount to more than

600 million eurosper year for the bailout clause to be considered undesfrable

According to regressions (2§4), housing corporation characteristics appear to have no
influence on the interest spreads for guaranteed loans. This is in linaywdthesis 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 | o Thip enethod indeed eexeple & t a
discontinuity at a maturity of 2 years (results not shown). However, because bullet argrshdoans have
different reference rates (bullet loans are based on Swap rates anshddans 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.

2" 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 Bankrém 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.

o
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might note that due to multicollinearity among regressors, regressio( (bay sufér from
overestimated standard errors. Removing variables would not alter our conchsiaser

(results not shown)

Regression 5 shows that in contrast to guaranteed loans, housing corporation characteristics
are highly relevant for sheterm (and thusinguaranteed) 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 withhypothesis 2. The main exception, however, is the significant positive effect
of equity on tle interest spread his appears to be counterintuitive, as higher equity implies a
more favourable financial position (CF\2012, this should decrease rather than increase
interest rates. It could be the case however, that corporations with high leeesitgf may

not put much effort into lowering interest costs as they do not have much difficulty with their
repayment obligations.€., high equity can lead to less sharp bargaining). However, it could
be argued that if this were relevant, the effectoufity should also be relevant for guaranteed
loans, and we see that this is not the case. In addition, the coefficiagudgpbecomes
insignificant in egression (5) once all other corporaticharacteristics are excludéesults

not shown)

Further, he coefficient on net cash flow is also insignificamtregression (5)This might
partly be explained by the fact that we use the cash flow in the current year only. Unésrtunat
ly, we do not have adequate data on forecasts of cash flows, which beatdimportant
parameter indicating the ease with which debt could be repaid (M2809). Another
confirmation of lypothesis 2 is the fact that the risk rating BNG Bank allocates to each
unguaranteed loan positively influences the interest spfe&drprisigly, Rating BNG

becomes negative (but insignificant) in regression (6).

Finally, it appears that the scale of the housing corporationtfieenumber of dwellings) is
only relevant for shotterm (unguaranteed) loans. If the number of dwellings incretises
interest spread increases as well. This is rather surprising as we would have expected a
negative relationship between scale and interest sp{eaelsection 4.3.2lf could be that for
larger housing corporations, the stakes are higher, so thaitomiog is conducted more

strictly.

2 Of course, this is very logical, sincestBNG 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. Wieamoving the variable, conclusions do not alter.
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The coefficientsof corporation characteristias 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 (significapestehtlevel,

details not shown).

In conclusion, unguaranteed loans show a significantly higher spread than guaranteed loans.
The difference is aroun80 basis points. The explicit bailout clause appears to do its job; it
succeeds in lowering interest rates. Also, for guaranteed corporatos, Ithe 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 thepositiveimpact of the corporaton 6 s equi t y.

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 aervation lies on the dashed-dé&gree line, the two rates are exactly
equal. In theleft panel of the figure, dealing with guaranteed loans,nvight expect all
observations to be located on this line, sinces mentioned corporation loans are free of

credit risk as they fall under the bailout clause and the reference rates arerbas&dree

rates as weff® 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 pasitommercial margin, or (2) BNG Bank
expects corporationsé6é default to be costly,

happen if extra nenecoverable costgd are relevant)

In the right panel of Figure 4.5, interest rates of unguaranteed (risky) corporation loans are
plotted against riskree reference rates (Euribor). This figure shows a positive spread for

nearly all loans, compliant with expectations.

Figure 4.5 (left pagl) suggests that hypothesis 3 should be rejected as the bulk ofasbserv
tions shows a positive interest spread. In fact, on average, guaranteed corporation loans have
an interest ratesevenbasis points (or 1.6 percent) higher than their reference rate. Fo
unguaranteed loans, the average spread is 44 basis points (or 150 perceni),aghioh is

in line with hypothesis 1. That is, the spread is higher for unguaranteed tleamgor

2 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 loang'he question is whether or not tilerest spreadf seven basis pointer

guaranteed loans is significant. The next section delves into this.

Figure 4.5. Corporation interest rates versus reference ratgnter- and extrapolation excluded)

4.5.3 Slack and savings potential

We thus saw that interettes 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 tuedi®e line in Figure 4.5)

is 7 basis points o1l.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 430 4.34 5.03 4.61
Average reference rate 425 4.29 4.93 4.54
Average asolute spread in basis points 501 561 10.04 7.20
(interest rateeferencerate)
Averagerelativespread((interest rate 1.32% 1.27% 2.10% 1.64%
reference ratgreference rafg100%)

Such a simple average might be distorted however because the reference rates are not perfect,
since they do not control for all loan characteristics (especilsty and loan sun). To

control for this, consideequation (46) again and note that for guarantdeansf 1t and

th  psothat:

LRk | T 10rr — -hA (4.79






















































































































































































































































