Comparing (social) objectives for decision-making in housing
corporations

Bert Kramer, David Kronbichler and Ton van Welie, ORTEC bvn Jutman, de
Alliantie

Abstract

Housing corporations are not after a financial dainn allocate (consciously if not

unconsciously) a part of their available capitabnder to achieve a range of social
objectives. The real problem is that it is ofterryadlifficult to compare these

objectives. Do we choose for an extra affordablaskoor do we spend more on
livability? Answering these types of questions remsalifficult as long as there is no
objective way to compare the objectives.

This article describes a method to compare objestirsing pairwise comparisons
following Saaty’s Analytic Hierarchy Process (AHR)ith the help of the AHP
objectives are ordered by importance and a weighter is determined. In order to
use the AHP, we will have to choose an interval @gective with the minimum
prerequisite level and the desired level. By ushngse intervals, it becomes possible
to compare objectives measured in different uilitss method can be used to support
the decision making process at a corporation ldudl,also to elaborate on the sub-
objectives at a district or regional level. Herelay, optimal balance of allocated
capital and the score of the objectives can beesaeliat every decision making level.
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Introduction

Housing corporations constitute the biggest grouplayers in the Dutch residential
market, with around 2.4 million individual housingits owned. In the Netherlands,
housing corporations are non-profit organizatiomsciv are required to operate in the
interest of housing. This is reflected in the HogsAct and the Social Rented Sector
Management Decree (BBSH). The BBSH, which is estéll by the Dutch
government, contains the rights and duties of Datmlising corporatioris

In 1995, the Dutch government completely withdréw tirect financial support to
the Dutch housing corporations. As a consequehedast decade the focus of Dutch
housing corporations has slowly become more outwaoking, and more upon
performance. They must achieve a return on therestment to finance future
investment in new stock and urban renewal. Insighd this return is therefore
indispensable in the evaluation of performance. Tok of information on their
investment performance has hindered the extendidransparency in the market.
Transparency is important not only for stakeholddyst also for the portfolio
managers themselves. It enables the organizaticiagée better-informed decisions.

The increased demand for transparency is furthestibted by the current discussion
on the supposedly excessive surplus capital inDimeh social housing sector. The
government and the public think that housing caxpons are very (or even too)
wealthy, and that they should spend more on, fetaimce, urban renewal and on
increasing the housing stock. Therefore, housingarations should be able to show
how much capital they have available, what theydta do with this capital, and

whether they have excess capital.

To be able to answer these questions and to irer¢@sparency, housing
corporations have to objectify their resource atmn decisions. Just like
commercial organizations, housing corporation manant is responsible for
allocating resources in order to achieve the oggditn’s purpose.

“In organizations, the decision-making functiorttie responsibility of
management. In order to execute its responsibgity organization’s
management requires information about the resowaeasable to it
and their relative effectiveness for achieving tbmeganization’s
purpose. Resources are acquired, allocated, medivaand
manipulated under the manger's control. They inelugeople,
materials, plant and equipment, money, and infaondt
(Churchman, cited in [7, p. 235])

The organization’s purpose is attained through ableievement of multiple (often
numerous, and competing) objectives. For housimgarations, social objectives and
financial restrictions will often be competing. Amportant question then is how a
housing corporation rationally allocates its resesrin order to achieve its goals.

! For a more thorough description of the Dutch dobiusing system and the role of housing
corporations herein, see for instance [8], [9]][1D1], [19], [20] and [21].



Gruis [8] elaborates on the measurement of findremasequences of policies and
how the risks involved in policies can be measuféttre is no general methodology
for the estimation of the social consequences. SGand Nieboer [10] forms an
explorative study to the usage of performance atdis at housing corporations in
order to measure both financial and social returnneestments. Gruis [9] discusses
how financial and social returns can be measuraelation to asset management in
Dutch housing corporations. The author gives annoe® of possible (social)
performance indicators, but he does not try to cm@pr weigh these indicators. An
explorative survey among Dutch housing corporatiamdicates that, although
housing corporations collect a lot of data on daeturn, only a small minority really
evaluate their performance by comparing their outpgainst pre-set targets or
benchmarks. Gruis [9] concludes that these resudlisate that housing corporations
are not actively striving to use their financiat@uses in the interest of housing.

Thus, traditionally housing corporations set finahdargets and discuss social
aspects, but they fail to set concrete targetsheir social objectives which can be
measured and evaluated properly (see also GryisTB¢ problem is that objectives
are often difficult to compare. How does an addailcaffordable house weigh against
better livability? As long as these objectives a@nbe compared objectively, this
dilemma remains tough to resolve. This is mainlgawuse the social objectives are
often difficult to quantify. Moreover, if a quardiive measure does exist, there is
often a large difference in the units of measurdrbetween different objectives (for
example, the number of affordable houses versusplennts from tenants). These
differences prevent a straightforward comparisothefobjectives. Perhaps this is the
reason why the current decision-making process doefake into account the social
objectives but only the financial objectives. Nolijmaan estimate of the financial
consequences of a decision is available, no mlateruncertain these often are. On
the other hand, people are much more reservedtimagsg social consequences.
Therefore, measuring social consequences usuatlyreafter the fact, if they are
measurable at all.

The aim of this article is not to make every socbjective measurable, but it does
introduce a method that makes it possible to coef&ucial) objectives. This allows
both the ability to actively involve social objeas in the decision-making process of
corporations, as well as increasing the possibditymore transparent management
processes. We see the financial objectives in te#hodology that we want to apply
as the preconditions for the corporation as a whiolg not asthe conditions for
individual investment decisions. Therefore, we &e#we financial objectives as they
are and focus only on the social objectives. Inrdraainder of this paper, we first
describe the methodology based on a theoreticahpbea Then we present a real-life
case, and we end with the conclusions.



Methodology

To overcome the problem depicted above, we proposethodology based on six
concurrent steps:

Naming the objectives

Defining the objectives

Determining a score for the objectives

Weighing the objectives

Scoring the current policy

Optimizing the policy
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We will now discuss these steps and work out amgia

1 Naming the objectives

In principle, housing corporations distinguish ttypes of objectives. The first type is
derived from the performance fields of the BBSHjlavkhe second type is formed by
the corporation’s own social and portfolio objeesv

The six performance fields of the BBSH are:

Offering affordable housing for the target group
Keeping up the quality of the properties

Involving the tenants with policy and management
Guaranteeing financial continuity

Stimulating livability in neighborhoods and distec
Stimulating living and care

oukrwnE

In our eyes, performance field number 4, guarante@&nancial continuity, is a pre-
condition and not necessarily an objective.

Housing corporations may have specific objectivepethding on the local housing
market context. These include, but are not limited

More spacious homes

More homes for the mid to high income groups

More accessible homes

More homes in combination with good parking podiies

More homes for the elderly

More homes for the young

ounkwbhpE

For our example, we have chosen a typical mid-simagbing corporation that owns
8,000 dwellings. Since the proposed methodology mamniversally used for both
BBSH and the corporations’ own objectives, we wdk a limited set of — in this case
both BBSH and non-BBSH objectives — to demonstitsepower of our concepthe
objectives that we use in our example are very commor Dutch housing
corporations. The objectives given below have besed in a number of real life
applications of our methodology. The objectives are

» Offering affordable housing for the target groufidiadability)

« Stimulating livability in neighborhoods and distaclivability)

* Involving the tenants with policy and managemens{omer satisfaction)

* More homes for the elderly (housing for the elderly

* More homes for the young (housing for the young)



2. Defining the objectives

It is important to establish a good and uniformimédn of the objectives. For

instance the terms ‘affordability’ and ‘livabilityare rather arbitrarily. Even within a
single organization different definitions can caseéxFor adequate decision-making, it
is imperative to achieve uniformity inside the aangtion in terms of the definitions
of the objectives.

In the previous paragraph 5 objectives were defioeadur example. In order to use
them later on, we will operationalize these asoiwH:
1. Affordability; number of dwellings where the nentes lower than € 500 per
month
2. Livability; number of dwellings where the score faability is higher than 6
out of 10
3. Customer satisfaction; number of customers who niateein a dwelling who
declare their satisfaction with a minimum of 7 oti.O
4. Housing for the elderly; number of dwellings witdoarriers and suitable for
the elderly
5. Housing for the young; number of dwellings with tréower than € 325 per
month and suitable for the young

3. Determining a scorefor the objectives

When setting the objectives it is important to naine desired level (what score
indicates that the objective is achieved), and lstwnoment the objective has to be
reached. Doing this for all the objectives allowaking a comparison between the
objectives.

Because the units of measurement of the objecthatswe want to compare are not
equal, it is difficult to directly weigh them up @gst each other. Perhaps one finds an
average livability score of 6.5 more important thesalizing 5,000 affordable
dwellings, given the fact that there are alread0@,affordable dwellings. However,
this would be different if there were no affordaldeellings whatsoever. Therefore,
what we need is the utility function for each olijee. This utility function transforms
the score for each objective to a value in thelOrange. However, it is very difficult
to obtain utility functions in real life cases. @on makers usually have difficulties
in telling what their utility functions are. In owxample we assume very simple
utility functions. We define a unit per objectivedaset a desired level and a minimum
level:
* Lower boundary = minimum required level, a loweorscindicates that the
objective has overall not been achieved (score = 0)
» Upper boundary = desired level, a higher scorecatds that the objective has
been reached completely (score = 1);

The score per objective is now determined as uréd.
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Figure 1. Utility function to determine a uniform scor e per objective

This means that everything achieved above the uppendary does not count for the
score of this objective. On the other hand, themsoi penalization if you are far under
the lower boundary. These utility functions havevan their use in practice, see the
real-life case later in this pageHowever, for some cases they are probably too
simple. In that case, it is possible to allocateertmoundaries, which will extend the
scoring possibilities.

For our example, we want to achieve the followiogtdaries in a period of 10 years:

1. Affordable housing : 5,000 - 6,000 dwellings
2. Livability : 5,500 - 7,000 dwellings
3. Customer satisfaction : 3,000 - 4,000 custeme
4, Housing for the elderly : 200 - 800 dingls

5. Housing for the young : 100 — 500 dwgis

Analytic Hierarchy Process

In order to get a firm understanding of the follogitwo steps of our proposed
methodology, it is wise to first pay attention i@ tunderlying methodology of Saaty’s
Analytic Hierarchy Process (AHP). The AHP restruoetu the decision-making
problem hierarchically and by using pairwise corngmr the ratios between the
objectives are determined. The AHP uses this itpgenerate a weight vector that
reflects the priority of each objective. This emalo grade various policies.

The basic problem with the decision making proctss for example housing
corporations is that the features of the (multiecia) objectives tend to have different

2 The utility functions used in our approach aretesimilar to the points scoring system applied by
Hemphill et al. [12] to measure the performance of a number ofcatdrs of sustainable urban
regeneration. The authors use a 0-10 scale to meedise contribution to sustainability. Below the
minimum level, the score is 0 and above the optinmurmaximum level the score is 10 points. The
main difference with our approach is that we assane®ntinuous function, whereas Hempkillal.
assume a stepwise discrete function for most itolisa6 intervals are defined with 0, 2, 4, 6, 8 40
points respectively. The intermediate intervalsehagual width, which implies that essentially tlaeg
assuming a linear relationship. In [13] the saméha@ng use the weighted sum of these indicators to
compare urban regeneration projects in three Earopities.



dimensions; so called incommensurability [3]. Thelpem is that if you fail to
address the differences in dimensions, you fails® a methodological sound method,
which may result in an invalid result. Various alt@ive methods to AHP have the
same overall objective (for example multi attributdity theory [3]) yet they tend to
fail to effectively deal with this incommensurabyli The approach of using
hierarchical structuring and pairwise comparis@sdt sensitive to this shortcoming.
Examples of this approach include so-called ouirapnkpproaches and Saaty’s AHP
[3]. The outranking approach is a reaction on Ssaf\HP, as there are different
insights on the underlying concepts of AHP [22]wdwer, the presented alternative
is not as straightforward as AHP, nor is it cledretiher the outranking approach
actually performs better in the end.

The AHP is the product of Saaty’s effort to creatgtraightforward procedure to deal
with complexity. One of the strengths of the AHRhat it relies closely on a strategy
that humans often use to deal with complexitthe“hierarchical structuring of
complexity into homogeneous clusters of factors’ [6]. This basis of the AHP ensures a
transparent decision making process, something thaas was stated in the
introduction — is increasingly important for hougincorporations and other
organizations. This is an advantage for both ezlgarties as well as for the decision
makers themselves.

The final phase in the AHP (after hierarchical stuiing and the analysis) is formed
by a synthesis function. In complex situations hasnéend to have difficulty to

synthesize many elements intuitively. Using the AidEthodology this shortcoming
can be compensated. The AHP closes the gap bettheemuman ratio, and a
mathematical method for the synthesis of this sivje information in the form of the

objectives. This gives rise to both popularity néariticism on the AHP.

Although there is a discussion amongst scientistthe theoretical validity of the AHP,
the number of successful real life applicationgeis/ large. Just [5] already returns over
1400 references regarding AHP. A general overviaveases in various branches can
be found in Zahedi [28]. Ball and Srinivasan [2¢ Wlse AHP for house selection. Their
model allows the buyer to consistently evaluateerty attributes. A recent application
of this method to the field of commercial propernyestment can be found in Adair,
Hutchinson and Leheny [1]. At this stage we wiliura to our methodology and our
case. Some side notes on the usage of the AHPecfauibd in appendix Ill. For a more
thorough description of the theory behind the AHRt [23] [25] can be consulted or

[71.

5. Weighing the objectives

The next step in our methodology is to rank thdgeatives based on their relative
importance. We do this by assigning a value betvgeand 1. The sum of the weight
factors adds up to 1. With five objectives, therage weight is 1/5. If a weight factor
for a particular objective is higher than 0.2 itnwre important than the average
objective. If it is lower, the objective is lessportant than the average objective.

Comparing objectives
We assign a value between 1 and 9 to each objeBijuhat we are comparing with
another objectiv®, . These values represent the following value judgme



1 if the two objectives have the same importance
3if D, is a little bit more important thab,

5if D, is more important tha,
7 if D, is much more important tha,
9if D, is absolutely more importarid,

YV V V VY

We use the inverse of the above for judgments wihenfirst objective is less
important than the second objective. Thus:

» 1/3if D, is a little less important thab,

»> 1/5if D, is less important thab,

» 1/7if D, much less important thaD,

> 1/9if D, is absolutely less important théd,

The pairwise comparison matrix

We can process the comparisons of the objectivasnratrix. The columns and rows
are the five objectives. If we compare objectiwegith objectivej the resulting value
would appear in the matrix in royvcolumnj. Note that the main diagonal will always
be ‘1’ as you are then comparing an objective wghlf. To keep it simple, we will
assume that only the filling of the upper triangiatrix has occurred. The values in
the bottom triangle matrix are equal to the inveibalivided by the value) of the
values in the upper triangle matrix.

Our matrix would then be equal to:

Affordability Livability Customer satisfaction Housing the elderly Housing the young
Affordability 1 5 7 7 9
Livability 1/5 1 3 5 5
Customer satisfaction] 7 13 1 1 3
Housing the elderly 7 15 1 1 5
Housing the young 1/9 15 1/3 15 1

Table 1. Pairwise comparison matrix

It is possible to let different people fill in theatrix and then generate a compiled
matrix with values that are the average of theviddial matrices. For simplicity, we
will only use one matrix in our example.

The next step is formed by determining the prinicgdgenvector of the matrix with
the use of pairwise comparisons. When the AHP veagldped, processing power of
computers was limited and expensive. Because sffélct, in his book Saaty presents
simple mathematical methods to determine the paicieigenvector. These
approaches are still used in many papers in sgitth® progress made in the
availability of powerful computers. This paper usesimilar approach. Additionally,
appendix Il describes the calculation of the ppatieigenvector with use of the
computer program Matlab.

First, we will normalize the pairwise comparisontrxa This means that we take the
sum of each column and then divide each elemerthéyorresponding sum. This
leads to the following normalized matrix:



Affordability Livability Customer satisfaction Housing the elderly Housing the young
Affordability 0.63 0.74 0.57 0.49 0.39
Livability 0.13 0.15 0.24 0.35 0.22
Customer satisfaction 0.09 0.05 0.08 0.07 0.13
Housing the elderly 0.09 0.03 0.08 0.07 0.22
Housing the young 0.07 0.03 0.03 0.01 0.04
Total 1 1 1 1 1

Table 2. Normalized pairwise comparison matrix

To check if the matrix is consistent we can lookhet normalized matrix. The fact
that affordability has the highest value for akk tbolumns shows that this matrix is
quite consistent. Ideally, in a consistent pairnisgnparison, each column of the
normalized matrix would be the same. An in-deptbokhof the consistency of the
matrix can be carried out. An example of this chemk be found in appendix I.

Lastly, we use the average of every row as a weighin the hierarchy of the
objectives. Shown below are the weightings in oafemportance.

Weight
Affordability 0.56
Livability 0.22
Housing the elderly 0.10
Customer satisfact. 0.08
Housing the young 0.04
Total 1

Table 3. Weight vector

By far, the most important objective is affordatyilifollowed by livability. The least
important is housing for the young.

6. Scoring the current policy
The weight function gives a decent amount of infation. Namely — what really is
important for the organization and what is not. Tqweestion now is how do we
include this weightings function in the decision kimg process. By using our
example, we explain this further.

Named, in step 3, were the following boundarieswfobjectives:

1. Affordability : 5,000 - 6,000 dwellings
2. Livability : 5,500 - 7,000 dwellings
3. Customer satisfaction : 3,000 - 4,000 custeme
4. Housing for the elderly : 200 - 800 dwnels

5. Housing for the young . 100 — 500 dwgt

With the current policy of the corporation, estimmas of the realization of the
objectives over a period of 10 years are:

1. Affordability : 6,500 dwellings

2. Livability : 6,000 dwellings

3. Customer satisfaction : 3,500 customers
4. Housing for the elderly 320 dwellings
5. Housing for the young . 80 dwellings

The following scores can then be determined:



1. Affordability : 6,500, greater than 6,000 1:6000%
2. Livability : (6,000-5,500)/(7,000-5,500) = 3.3 33%

3. Customer satisfaction : (3,500-3,000)/(4,00®G8)G= 0.50 = 50%
4, Housing for the elderly: (320-200)/(800-200) = 0.20 = 20%

5. Housing for the young: 80, less than 100 6000

The percentages above show how successful thevaomemt of the objectives was.
However, in general people find it easier to compaasults expressed in terms of
grades than in percentages. We will therefore gaeh objective a number between 0
and 10. This would lead to the following gradestfar current example:

1. Affordability 10
2. Livability :3.33
3. Customer satisfaction 5
4. Housing for the elderly 2
5. Housing for the young :0

As explained in section 5, there is a differencthsmimportance of each of the weight
factors. In order to express this difference, watiply the scores with the weighting
factors. Below are theeighed scores:

1. Affordability : 5.60
2. Livability :0.73
3. Customer satisfaction :0.40
4, Housing for the elderly :0.20
5. Housing for the young :0.00

This makes the total “grade” of this corporatio®3. In other words, given the
current policy of the corporation and the weightitigit they have given to the
different objectives, they achieve a score of 6.93.

7. Optimizing the policy

In the above example, the corporation scores aegrf6.93. The question is how we
can improve this score for the corporation by usamgalternative policy. Naturally

many policy options can be thought up which wouttlieave a higher score for the
corporation. For example, they can choose for ggfaater investment in livability.

As the objective is not completely at the desiredel and the objective has a
reasonably high value assigned, the score would beemuch higher. However, it is
not imperative that this option is chosen, as therraative policy would also have

financial consequences to consider. Every corpmratiould need to make a decision
between the growth in score against the growthost.dverall, the aim would be an
efficient policy variant. This is a policy varianthere given the scores of the
objectives the costs are as low as possible, orevhgeen a specific cost level the
scores for the objectives are as high as possible.

The corporation’s resources are roughly equal @ovtilue of its housing stock. There
are different methods to value the housing stockh\Wome of these methods, the
value depends upon the corporation’s policy (itee strategy chosen). This is
undesirable in case different policies have to bemared (see [16]). Gruis [8]
discusses several concepts of value and valuatethads for housing corporations.
He distinguishes two relevant values for housingoomtions: the income stream
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value and the market value for rented dwellingse Tharket value for rented
dwellings is also used for the Aedex / IPD socialising property index (see [29]).
The market value for rented dwellings gives the imaxn earning capacity of the
housing stock. However, the actual policy of theuding corporation will almost
always deviate from the assumptions made to olteirmarket value because of the
corporation’s social objectives. Therefore, theome stream value is also important
for a housing corporation. The income stream vaubke Net Present Value of:

* rental income according to the corporations’ reptdicy;

» operating costs according to the corporations’fpbeot strategy;

» sales results according to corporations’ portfetiategy;

* residual value according to the market.
The income stream value, therefore, is the resulbhrthe corporations’ portfolio
strategy and not of the market. As the market vakieindependent of the
corporations’ policy and the income stream valuerans the expected value of the
current policy, the difference between the two ealis the “opportunity costfor the
corporation. In other words, the costs the corpamahas to make to realize their
social objectives.

Suppose that in our example the market value isletpu€ 700 million and the
income stream value is € 200 million. Thus, thedgréor the corporation is 6.93 and
its associated (opportunity) costs are € 500 nmllibhus, the corporation pays in fact
€ 72 million per 1 point in the score. The lowee ttosts per point in the score the
more efficient the policy fs

The question is how to optimize the policy. Ideadly inventory is made of all the

possible policy variants followed by an analysislod costs and grades. In practice,
this is not possible. There is an innumerable arhofipolicy variants and estimating

the score and costs is labor-intensive. It wouldrimee practical to take the current
policy and systematically find better solutions.

A logical next step would be to divide the decisioaking problem into subprojects

(ie. on a regional level). This division can beanéd top-down, but it can also be the
result of negotiations between, for example, regideams. The described method
can be applied to every division of the propertieBis enables the possibility to

match the division to the decision-making strucwiréhe organization.

Real-life case

As stated before, the AHP is already being usedimerous branches. To show that
the presented methodology does not only work inrgheve will now demonstrate
the practical use by means of a real-life cases Tase is taken from [14].

In 2005 one of the Netherlands’ largest housinga@tions, Portaal, implemented an
asset liability management strategy using the pteslemethodology. Leading in the
process of naming and defining the objectives Wwastganization’s general mission
statement, divided into three elements:

3 Gruis[8] uses the term economic loss.

* This method of dividing the opportunity costs Ing tscore in order to be able to compare different
policies is comparable to the approach used bya@ull Srinivasan [2] to compare different houses in
house selection process. They divide the listedepof a house by the score for buying to obtain a
common unit of comparison (the so-called “AttribMteighted Price”).
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- People who cannot afford to buy a house, shoulgiven the opportunity to
rent affordable housing;

- The tenants should be able to count on well maiethhousing, in a livable
environment where they feel at ease;

- Portaal takes extra care for certain groups, inotuchentally/physically
challenged and homeless people.

This mission statement was then translated intonaler of objectives. The first three
objectives are based on Portaal’s philosophy tarenhat a directly proportional
share of the target groups should be accommodatédures 2 and 3 one can see the
relative market shares of Portaal per income gpmriphousehold type in two Dutch
cities: Arnhem and Amersfoort. Three categoriemodme group per household type
are determined; each based on a plural of the niodaine per household. It is
clearly visible that in Arnhem and Amersfoort, Raltmeets, even exceeds, its goal
when it comes down to housing for incomes of mbastl.5 modal per household
and incomes of 1 to 1.5 modal per household of 2 gersons. It is also evident that
the goal is not met in Amersfoort for incomes beloadal, and in Arnhem for family
households in the category below 1.5 modal.

Arnhem
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100 -
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0 ‘ ‘ | O families

< Mpdal 1-1.5x|Modal > 1.5x Modal

-100 A

-200 -

-300

Figure 2: relative market share of Portaal per income group per household type
in thecity of Arnhem

® The term modal income, or simply referred to asdat’, refers to a commonly used gross income
value in the Netherlands. Although the term maygssy something else, this term does NOT refer to
the statistical modal. For 2005 the modal incoms et to € 29.000, in this case Portaal uses latlglig
higher level of € 30.000 (roughly $ 38.000).
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Amersfoort
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Figure 3: relative market share of Portaal per income group per household type
in the city of Amersfoort

Based on the findings in this first phase, Port@al set six objectives for the period of
2007-2011. Please note that although only the afadanhem and Amersfoort have
been discussed, these objectives are valid fordhgoration in general.
1. Portaal strives to house at least a direct propraatishare of the households
with an income below modal in its operating are20d 1.
2. Portaal strives to house at least a direct propaatishare of the households
with an income between 1 to 1.5 times modal imftsrating area in 2011.
3. Portaal strives to house at least a direct propaatishare of the households
with special needs in its operating area in 2011.
4. Portaal strives to achieve that 75% percent of thestomers is satisfied with
the quality of the housing and grades this aspébtat least a 7 out of 10 in
2011.
5. Portaal strives to achieve that 65% percent of tustomers is satisfied with
the quality of their neighborhood and grades thzeat with at least a 7 out of
10in 2011.
6. Portaal strives to achieve that 70% percent of thestomers is satisfied with
the quality of the service and grades this aspébtat least a 7 out of 10 in
2011.

Of these six objectives, Portaal gives priorityhte objectives for the lower income

groups, the housing of people with special neeus tlae customer satisfaction of the
guality of the neighborhood. This prioritizationreflected in the table 4.
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Objective Weight vector
Housing households below modal 0.32
Housing households 1 — 1.5 x modal 0.08
Housing households with special needs 0.23
Customer satisfaction: housing 0.13
Customer satisfaction: neighborhood 0.19
Customer satisfaction: service 0.07

Table 4: Portaal weight vector

Portaal has also set both upper and lower limit& durrent achievements are seen as
the lower limits; in other words, a new policy shiboot lead to a lower performance.
The levels set in the six objectives for 2007-2@1d seen as the upper limits. A score
of 10 would therefore indicate that all these otwes are completely realized. A

score of 0 would indicate that the performancedhl2is lower on all six objectives
compared to today.

Before the effects of different policies can beed@lined, first the current policy has
to be analyzed. Based on annual customer satisfiestirveys and on external
resources Portaal can determine what the effeetsfaheir current policy. In this
section we will specifically look at the situatiohthe performance of Portaal in the
city of Leiden. With the current policy, the custensatisfaction for the neighborhood
is expected to rise from 57% in 2005 to 62% in 2(8Ek objective 5). In order to
reach the ambition of 65% of all customers satisfigth the neighborhood, Portaal
has come up with the idea of upgrading a certausimg estate near the city centre of
Leiden, including an upgrade of the surroundingalteis expected that this upgrade
will increase the customer satisfaction of the herood. The extra investment is
likely to be returned by means of an increase érémt per property. In table 5 two
policies are depicted: the current policy in whiltk upgrade is not included, and the
alternative policy in which it is included.

Objectives Current policy Alternative policy
(2007-2011) (2007-2011)

Estate

Customer satisfaction 50% 75%

neighborhood

Customer satisfaction housing 65% 100%

Portaal Leiden Score Score

Households below modal 1.500 8 1.500 8

Households 1 — 1.5 x modal 1.500 10 1.500 10

Households with special needs 250 7 250 7

Customer satisfaction: housing  73.0% 6 73.5% 7

Customer satisfaction: 62.0% 4 62.5% 5

neighborhood

Customer satisfaction: service 70.0% 10 70.0% 10
Total: 7.21 Total: 7.53

Table5: comparing the performance of the current and alter native policy
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This analysis clearly shows the difference betwéese policies. In the alternative
policy “customer satisfaction: neighborhood” stélls short of the upper limit of
65%, but the total effect is marginally better thiaa current policy.

Determining a new policy is also a question of gmaly the financial aspects. In
table 6 the financial consequences of both polaryants are depicted.

New policy Alternative policy
Market value € 400 million € 400 million
Income stream value € 350 million € 349.8 million
Opportunity costs € 50 million € 50.2 million
Objective score 7.21 7.53
Costs per unit score € 6.93 million € 6.67 million

Table 6: Financial consequences of the current and alternative policy

In this case, not only does the alternative pgtiesform better on the social
objectives, but also the costs per unit scoreaxei. The alternative policy will
therefore be implemented.

Portaal has the intention to use this method agaifuture investment decisions.

Conclusion

In this paper we have described a methodology terchéne the importance of social
objectives. By using the pairwise comparison metiveel have created a weighting
between the different objectives. The resultinggheivector made it clear which
objective of the corporation is the most important.

For the corporation as a whole it was determinedhah degree the set target was
met. This resulted in a score per objective, whirckurn can be multiplied with the
weight factor of the appropriate objective. The sued up score attaches a grade to
the current policy of the corporation.

For the decision making process of the corporatibis of importance to keep in

mind how a change in the policy can effect theltetare. With this, people are

continually seeking for a more efficient policy.aths not only a policy that leads to a
higher grade. We must also take the costs of thieypimto account. A policy can be

called efficient when the ratio between the scaor tae cost is as high as possible.

In order to achieve a more efficient policy thepmration will have to, step-by-step,
find and analyze alternative policy variants. Ifaternative policy offers a favorable
effect on the score / costs ratio, the new poliag be implemented. To get to an
efficient policy variant quickly, it is crucial tause employees with as much
knowledge of the properties as possible. On a lteabl, employees can get to
efficient solutions by splitting the objectives atfte costs of the corporation as a
whole (consider it a large project) into sub-prtgecThe explained methodology
ensures that the total score of the corporatiamiatproves.

The proposed methodology makes it easier to comgacl objectives with other

social objectives and with financial objectives. wéwer, it remains tough to
determine what the exact effect is on a social aive if an X amount of cash is
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spent. The number of houses for the elderly isamgle of a social objective in

which the relation investment versus expected pedioce is evident. The term
livability on the other hand is a bit more compl&he authors wish to stress the
following two points. Firstly, it is important toperationalize (especially social)
objectives in unambiguous performance indicatorsco8dly, the power of the

proposed methodology lies not in pure one-on-om&ioas between the financial

investment and the social and financial resultsciMonore important is the power of
our concept as a sensitivity analysis (i.e. whahésoverall effect if more attention is
paid to objective A than to objective B or C andewersa).
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Appendix I: Check for Consistency

In this appendix, we go deeper into testing thesstency of the pairwise comparison
matrix. This is quite important for the ‘garbage garbage out’ principle. If the
matrix were not consistent, deriving sensible cosicns would not be possible. For a
more comprehensive foundation, see chapter 4 im&o& Selly [7].

We call the amount of different objectivesWe call the pairwise comparison matrix
A and the weight vectow. First, we multiply thisn*n matrix A with then*1 weight
vector,A*w. In our example:

Affordability Livability Customer satisf. Housing the elderly Housing the young
Affordability 0.63 0.74 0.57 0.49 0.39
Livability 0.13 0.15 0.24 0.35 0.22
A: Customer satisf. 0.09 0.05 0.08 0.07 0.13
Housing the elderly 0.09 0.03 0.08 0.07 0.22
Housing the young 0.07 0.03 0.03 0.01 0.04
Totaal 1 1 1 1 1
W Affordability Livability Customer satisfation Housing the elderly Housing the young
0.56 0.22 0.08 0.10 0.04
Aw: Affordability Livability Customer satisfaction Housing the elderly Housing the young
3.25 1.25 0.45 0.49 0.19

Z”: elemenf fromA* w

. .1
Next, we calculate the eigenvalu@sing—
n4s elemenifromw

In our examplel = %* 27.0271= 54054

The eigenvalue in a fully consistent filled in nbais equal to the sum of the diagonal
elements of the matrix (the trace of the matrix),no Therefore, we can use the
difference between andn as an inconsistency criterion. Furthermdrds always
greater than or equal to

A-n

We now calculate the consistency index (ClI&ds= Y]

5.4054-5 _ 04054
5-1 4

In our example that would b@l = =0.1014

Eventually we use th€l to see ifA is consistent (enough). We use the following
criterion:

If ClI =0 thenAis consistent
If CI/RI, <010 thenAis consistent enough

If CI/RI, > 010thenA is reasonably inconsistent
The ‘random’ indexRl,, is the averaged value @1 for arbitrary chosen values &f

(given that the values on the main diagonal aradlthe below triangle matrix is the
inverse of the above triangle matrix). FoobjectivesRI  is given by:

19



n|] 2 3 4 5 6 7 8 9 10
0

Rin | 058 0.9 112 124 132 141 145 151
In our example that would b@&l /Rl = 0'11(1)214: 0.0905

This is smaller than 0.10 and therefore sufficiethinsistent. Therefore, we can see
that the weight-function is reliable and we can ii$er further analysis.

Appendix II: Principal Eigenvector

The weight vector of the AHP as described by SH8Yis generated by the principal
eigenvector. In the example in this paper an esiimas used. The real principal
eigenvector calculated with the use of Matlab is:

Weight
Affordability 0.58
Liveability 0.22
Housing the elderly 0.08
Customer satisfact 0.09
Housing the young 0.03
Total 1

TableAl. Principal eigenvector

The approach used in this paper closely matchesrdhk principal eigenvector.

Remarkably the rank has changed. The cause foishiiis probably lies in the fact

that ‘Housing the elderly’ and ‘Customer satisfantihave a very similar weight.

This can cause a shift in rank when different méshare used to determine the
eigenvector. One should always take the differencesveen the weights into

consideration, and not only the ranking. A statetmié&ee one objective is more

important than another while the difference in virtig very small, is not tenable.
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Appendix lll: Critique on the usage of AHP

The authors do not pretend to give a complete aeref the critiques on AHP. In
this appendix only the most relevant issues willnfentioned, including a reference
for background information.

First of all, the theory behind the AHP is basedaoset of axioms (a more extensive
definition of these axioms and the theory can hendbin Saaty [24]). In Warren [27]
the authors question if the axioms are backed upabyadequate mathematical
foundation. For instance, the axioms would be uablé to function as required and
sufficient preconditions for a mathematical method.

Secondly, the AHP uses a system in which semartdtersents for pairwise
comparison of objectives are translated to numleraggks. The ranking system in this
paper/article refers to the original ranking systetroduced by Saaty (the development
of the original system is described in Saaty [28]paper from the field of psychology
by Miller [18] has played an important role in tdevelopment process. It is perhaps
useful to take into consideration the critique oillévl by Holder [15]. One important
element of this critique is formed by the frictibatween the psychological aspects and
the numerical interpretation. In the case of AHPallows a certain degree of
inconsistency and transitivity — which is corre@n a psychological point of view -
that could lead to numerical discrepancies.

Another source of critique on the original AHP I tphenomenon of rank reversal
[15]. Rank reversal refers to the shift in rankatternative objectives each time the
problem is evaluated on a different basis or wheallschanges occur (for instance
when a very similar objective is added to the.li$t)is phenomenon was first reported
by Belton and Gear [4]. Belton and Gear noticed Wieenever an alternative, yet very
similar objective was added, rank reversal occurred

The cause of this form of rank reversal should beghkt in the normalization of
columns in the matrix. Belton and Gear thereforeppse to divide the column
elements by its largest value. This version ofARH#> was later accepted by Saaty and
is being referred to adeal mode AHP. However, Saaty [24] has shown that ideal mode
AHP is also sensitive to rank reversal.

In Triantaphyllou [26] a case study is used to aede more forms of rank reversal. [26]
shows that rank reversal occurs when ideal mode iHiPplied. Saaty [24] also points
out that rank reversal, although contra-intuitigenot uncommon in real-life. When the
problem is multidimensional, the multiplicative AH&n provide a solution in order to
prevent rank reversal (Lootsma [17]).

In this paper the original AHP is used. In our eutrapplication, there will be no
evaluation of sub-problems. However, if in a lastage the structure becomes
multidimensional (when objectives are split up ub®bjectives), the multiplicative
AHP can be used. This will prevent rank reversainfroccurring. However, for our
current application even when rank reversal octhissshould not be too problematic.
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The final remark refers to the translation of pasevcomparisons to weight vectors.
Over the years various methods have been devefopée synthesis of the matrix
with scores in order to create the weight vectacadkding to Saaty the principal
eigenvector is the appropriate weight vector fer tiatrix with pairwise comparisons.
To this day no consensus exists regarding whiclhaookebest describes the
appropriate weight vector. For an overview of aléive methods for determining a
weight vector Zahedi [28] can be used. This pafsr deals with the different criteria
that are proposed for the evaluation of theseradteres.

As stated before, this is not a complete list b€atique. A recent report that
elaborates on the critique on the AHP is Warren. [Ri7this report virtually all
important scientific papers published on the fieldAHP are reviewed. Warren
concludes that one should be careful while implemgrthe AHP, as the AHP has a
number of questionable characteristics. Especib#yvalidity of the ratio scale
assumption is questionable. To conclude, theralisaission amongst scientists on
the theoretical validity of the AHP. In spite ofghthe number of successful real life
applications is very large. The AHP has provemngalsvance in practice.
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