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ABSTRACT. The prevailing practice in new areal real estate development is for public and
private actors to perform their duties by turns. Yet, the planning process could benefit from
simultaneous contributions from society and developers and their designers. That, again, re-
quires that the municipality selects the private partner consortia prior to completion of the
local detailed plan through a competition in order to find the most potential actors and the best
ideas for implementation of an urban structure of high quality. Candidates will be attracted by
offering them the right to implement a residential/business block as a developer. The several
blocks involved in an areal development project, and the laboriousness of producing competitive
solutions, require a well planned selection process. A novel multi-target competition process
was developed which is presented in this paper with special emphasis on the allocation algo-
rithms that allow selecting the most qualified competitors for parallel follow-up competitions
from among a large group of registered candidates. The approach was tested in an actual real
estate development project in the municipal district of Vuores which was the original reason
for launching the study.

KEYWORDS: Urban planning; Real estate development; Competitive selection; Multi-target

competition; Public-private partnership

1. INTRODUCTION

This study is based on the idea that the
urban planning process can be developed in
cooperation between society and developers
and their designers also in the case of publicly
owned areas. That requires selecting private
actors for real estate development, who coop-
erate with the municipality on a detailed plan
solution for the area, and on its completion
implement the construction as a developer at
own risk instead of the municipality drawing
the plan alone or with a consultant. The rec-

ognition of this possibility by the City of Tam-
pere and its intention to make use of it in the
development of the Vuores district led to this
study which aims to develop practical tools
and procedures in support of partner selection.

As will be substantiated later, such devel-
oper selection emphasises quality and compe-
tition where an implementer is chosen simul-
taneously for each block in a group of adjoin-
ing residential/business blocks. The described
overall procedure is here referred to as multi-
target competition (see Figure 1).
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Figure 1. The basic idea of multi-target competition

Initially, all developer teams (consortia),
based on their general competence, compete
against each other for actual slots in the par-
allel competitions for blocks, unaware of which
parallel competition their ranking order in the
competition based on qualifications will lead
to, if any. That depends on the consortia’s and
decision maker’s valuations; the allocation of
competition slots is case-specific and governed
by many boundary conditions. In the second
phase, the aim is to then select the team that
comes up with the best proposal in each paral-
lel competition as the implementer. Building
rights serve as a competitive incentive, and
participation in competition is a means for de-
velopers to acquire building land.

The entire two-phase competitive process
is presented as a necessary framework, but
the actual contribution of the work consists
of multi-target competition selection methods
that allow choosing competitors for parallel
follow-up competitions from among a large
group of candidate consortia in the initial
phase. Two methods, or algorithms, were gen-
erated to meet the decision makers’ (competi-
tion organisers’) alternate strategies. Finally,
experiences from the use of the approach in
an actual areal real estate development in the
Vuores area are presented. The overall process
and the selection algorithms were both devel-
oped entirely as part of the study.

2. CHALLENGES AND MEANS
OF DEVELOPMENT

2.1. Aim of cooperation

The prevailing planning and construction
practice in many countries is for municipali-
ties to carry out the city planning and hearing
process without involving the developers — the
latter are brought in only after the detailed
plan is ready (Kurunméki, 2005). This is only
natural since, for instance, Finnish law pre-
scribes community planning as the sole right of
municipalities while demanding that the plan
must provide preconditions for a good quality
living environment (Maankaytto, 1999).

Sequential areal planning processes of this
type have, however, been criticised for slow-
ness and inflexibility, especially in the case
of growth centres, where land for residential
construction has been in short supply. Plots
have become available for construction at a
slow rate, and the process has reacted slow-
ly to changes in demand. At the same time,
construction has been controlled quite tightly
which may decrease developers’ interest in the
development of some areas (Taylor, 1998).

Vayrynen (2007) has recently redefined the
problem of the traditional sequential process
by suggesting that the formal detailed plan
constitutes a sort of point of discontinuity in
real estate development, especially from the
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viewpoint of knowledge utilisation. Only for-
mal information transfers when the planning
and implementation-phase actors are differ-
ent parties that perform their work at differ-
ent times in the traditional process. Also, the
innovative ideas and market knowledge of the
parties implementing the construction cannot
be utilised by the planner.

Development of planning cooperation be-
tween municipalities and developers is sug-
gested as a solution for more effective com-
munity and detailed planning. In Finland
cooperation may be based on development of
privately owned land according to land-use
agreements or inclusion of partners in the
planning process based on land acquisition by
municipalities. The latter model makes use
of private expertise while enabling more eco-
nomic implementation combined with effective
societal control. Therefore, it is also considered
most likely to produce the best result of any of
the alternative models — including the tradi-
tional one (Eerolainen, 2005).

The procedure based on cooperation can
also be partly justified by practical experienc-
es. Rowley (1998) reported about research fo-
cusing on private sector development projects
which indicated that especially close coopera-
tion between the public and private sectors is
common to successful projects. Resources must
also be invested in initial phase planning. The
criterion is good urban planning which areal
developers also regard as being in their inter-
est. Kreukels and Spit (1990) also emphasise
the benefits of the cooperation model that in-
tegrates different kinds of expertise.

2.2. Utilisation of competition

The cooperation model does, however, set
new requirements for the selection of develop-
ers/implementers. In the traditional model, the
plan sets sufficiently accurate boundary con-
ditions for areal development together with
building regulations, which means that imple-

mentation of construction can in principle be
entrusted to any competent actor. Meeting of
statutory obligations suffices, and selections
can be based on criteria other than those that
guide areal development.

The situation is essentially different when
the aim is to develop the process by overlap-
ping detailed planning and construction de-
sign. Then, the implementers are in fact se-
lected to develop the detailed plan proposal at
a time when societal control mechanisms for
the future construction are still undeveloped.
This requires selecting partners whose input
most likely leads to an excellent areal develop-
ment result. The developer consortia are ex-
pected to contribute added value to the urban
planning process.

Many potential actors operate in a function-
ing market which means that the best part-
ners can be found through competition. De-
velopers compete on the basis of various dem-
onstrations, ideas and plans, but the decision
making authority remains with the municipal
organisation. Excellent solutions, later to be
made part of the detailed plan, are developed
on the basis of the best proposals. Thereby the
views of various parties and market demand
are taken into account, while also providing
preconditions for quick construction.

The procedure based on design competition
has proved superior in developing innovative
solutions compared to engaging a single ac-
tor as designer straight away (Alexander and
Witzling, 1990; Fisher et al., 2007). It allows
charting a broad range of possibilities dur-
ing the competition while also making a large
number of alternative competition processes
available for meeting different challenges (Al-
exander and Witzling, 1990; Eley, 1990).

Stenberg and Kadefors (2000) reported on
Swedish competition-based implementer se-
lection before the plan is finalised. The com-
petition required planning, for which uncon-
ventional goals were set. The chosen actor
was to develop an area at own risk — thus the
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competition was for plots, not procurement.
Their conclusion was that competition led to
good solutions that would not have surfaced
without competition. Design competition has
been applied to conveyance of plots (in addi-
tion to procurement) also in Finland, but only
in areas covered by a completed town plan (e.g.
Kauppinen, 2001) and primarily in the case of
single blocks.

2.3. The challenge of parallel
competition

When plans are drawn for areas, significant
new building rights are created which means
that, in order to maintain competition in the
market, it is often sensible to select several
implementers for the entire area — such as a
different consortium for each residential/busi-
ness block. Competition for a group of blocks
involves enough volume to spark the interest
of construction sector actors. Simultaneous
competition is naturally a logical consequence
of the objective of coordinating adjacent block-
specific solutions for the benefit of coherent
urban design.

The combined parallel competition model
presents an additional challenge to the organ-
ising of competitions and is a factor that differ-
entiates the process at hand from the known
competition processes referred to. Some blocks
may be more attractive than others, and there
is the risk that consortia are interested in the
same ones. On the other hand, the number of
competitors may become so large that many
actors prepare their plans in vain. That is det-
rimental to the competition process over the
long term.

Thus, a key question is how to secure the
actors’ interest toward each block so that the
expected value of winning from the viewpoint
of consortia is sufficient for them to get seri-
ously involved in the competition and that it
results in the best possible outcome from soci-
ety’s viewpoint? This may often require phas-

ing of competition and allocation of consortia
to parallel competitions and, more generally,
development of sufficiently uncomplicated, fair
and transparent competition models.

2.4. Approaches to development work

The action-oriented and constructive para-
digms are used as the primary research ap-
proaches. The aim of the action analytic ap-
proach is to create new and better systems by
concentrating on a single or a few observed
subjects (Méakinen, 1980); in this case to de-
velop a new general process. The focus of the
case study were the planning/implementation
processes concerning the new Vuores munici-
pal district, initially especially the Méayran-
maki section.

The process was developed on the basis of
existing knowledge (see Lahdenperi, 2007) as
concerns procurement methods including de-
sign (e.g. Lahdenpera, 2001; Lahdenperi et al.,
2005), prequalification procedures of construc-
tion (Lahdenpera and Sulankivi, 2001) and de-
sign competition practices (e.g. Alexander and
Witzling, 1990; ATL et al., 2006; RIL, 2000;
SAFA, 1994). Various possible alternative
processes were generated and assessed in co-
operation with sector actors. The development
work itself is not dealt with here since the
process 1s presented merely as a framework
for competitor allocation and the required al-
gorithms in multi-target competition.

No existing procedures for generating algo-
rithms were found in the conducted literature
survey which is why the development involved
constructing innovative (rather than deductive)
solutions for the problem at hand, and proving
of the functioning of the approach in practice.
Thus, the scientific approach was constructive
(cf. Kasanen et al., 1991; Kasanen et al., 1993).

The constructive research approach refers
to problem solving through the building of a
model, a diagram, a plan, etc. where the de-
sired end result guides the work instead of, for
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instance, arriving at a result through logical
deduction from theoretical premises. Solutions
were 1deated on the basis of the competitive
situation and the objectives of the competi-
tion organiser and participating consortia,
and were further organised into algorithms.
Scientific validity was confirmed by practical
workability and indicated theoretical linkages.

The constructions developed as part of this
work are thus allocation algorithms of multi-
target competition. Generally, an algorithm is
any particular procedure for solving a certain
type of problem (Gramercy Books, 1994). In
practice, algorithms often include repetitions
and branches based on the conditions of logical
reasoning that they incorporate. Yet, they also
have to be finite.

The solution method based on algorithms
was selected since the development of a high
quality built environment requires disciplined
decision making that promotes competition
and offers incentives. This minimises the ran-
domness and politicisation of decision making
which would endanger the qualitative goals.
Decision making based solely on intuitive rea-
soning runs numerous risks which weakens
the results: the guiding influence of the objec-
tives diminishes, group dynamics affect the
result, and the lack of credibility dampens the
consortia’s enthusiasm to compete. Systematic,
expert and transparent decision making, on
the other hand, spurs competitors to a good
performance in line with the objectives. Per-
ceived fair decision making is a crucial factor
from the viewpoint of actors when considering
whether to participate or not (Stenberg and
Kadefors, 2000).

In view of the nature of the research prob-
lem, the use of deterministic algorithms can
also be questioned: a solution may not always
be found. Consequently, flexibility must be
built into algorithms to find the best possible
solution; different parameters may have to be
used to find that solution. Thus, a factor that
initially seems to work at counter purposes to
an approach, may actually be strongly sup-

portive of algorithms: it is generally not pos-
sible for decision makers to generate multiple
options, which are often required to find a
solution in line with the incentive principle,
during the meeting where a decision is made
without the use of IT which, again, calls for
systematically defined algorithms.

2.5. Two-phase partner selection process

A process was developed as a solution to
the presented challenge where the best con-
sortia having announced their candidacy are
allocated to parallel block-specific design com-
petitions for selecting planning partners. On
the task level, the two-phase selection process
is as follows (Figure 2):

1. Opening of competition. As the draft of
the detailed plan is finished and the block
layout has taken shape, the competition is
publicly announced opened. The goals set
for the planning of the target area, the
progress and rules of the selection process,
the demands on implementers, selection cri-
teria and procedures of planning and con-
veyance of plot are recorded in the competi-
tion programme available to the candidates.

2. Preparation of account of qualifications.
Companies organise into consortia with
comprehensive expertise in areal plan-
ning and implementation. The consortia
agree on the principles of planned coopera-
tion and prepare participation applications
whereby they prove their competence for
implementing a target and that they have
the financial and other resources set out in
the competition programme.

3. Assessment of competence. The municipal-
ity ascertains the general competence of
the consortia having submitted an applica-
tion for participation in planning and im-
plementation (for criteria see Table 1, part
A). Here we are dealing with minimum re-
quirements, definite factors that are either
met or not (societal obligations, financial
resources, minimum experience).
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. Assessment of qualifications. The munici-
pality together with its experts assesses
the strengths of the consortia deemed com-
petent in relation to preset criteria prima-
rily on the basis of previous experience and
demonstrated skills of the consortia and
their staff (see Table 1, part B). In the as-
sessment the different degrees of properties
are 1dentified so as to allow recognising the
differences between the consortia.

. Establishment of ranking order. Consortia
are ranked solely on the basis of how they
fared in the assessment of qualifications.
Properties corresponding to all criteria are
considered, and their assessed degrees are
used to arrive at reference figures for dif-
ferent consortia which are used to rank
them in each case. Criteria are generally
weighted differently.

. Allocation of competitors. Consortia for
parallel design competitions are selected so
that a finite number of competitors partici-
pate in each block-specific competition (e.g.
2—4 teams). The competitors are selected in
ranking order on the basis of their stated
priorities for implementing blocks.

. Preparation of design proposal. Competing
consortia prepare their proposals for the
blocks assigned to them. The design propos-
al is a technical and functional description
of the target’s architecture (site plan, eleva-
tion and floor plan, etc.). Process-related is-

2.
Preparation
of account
of qualifications

6. Allocation of competitors

5. Establishment of ranking order

1. Opening of competition
3. Assessment of competence

4
i

4. Assessment of qualifications

sues may also be the subject of design in
addition to the product.

. Assessment of proposed solutions. An expert

group set up by the municipality evaluates
the proposed solutions submitted under a
pseudonym as well as their compatibility
with the set objectives in accordance with
the weighted criteria of the competition pro-
gramme (see Table 1, part C). The propos-
als are assessed comprehensively as to the
relative compatibility of their subsections to
allow placing them in ranking order.
Conditional selection. The consortium
that did best in the design competition is
selected as the partner to implement the
block (or part thereof) in question. The as-
sessment of qualifications is not considered
here or it carries little weight. Sometimes
development of the area as an entity may
require deviating from the ranking order
which means that the winner must be re-
warded by other means.

10. Planning in partnership. The municipality

and the selected consortia continue devel-
opment of the plan and the blocks on the
basis of proposals. The work combines the
planner’s conception with the implement-
ers’ market savvy and production know-
how while the design of parallel blocks is
viewed as a whole. Earlier presented goals
guide design and become increasingly spe-
cific along the way.

1
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Figure 2. The tasks of the process for selecting planning partners
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Table 1. Example criteria for selection of planning and implementation partners

A. Assessment of competence

Legal obligations (Laki, 2006; Rakentamisen, 2007)

* is entered in 1) trade, 2) preliminary tax withholding, 3) employer, and 4) value-added tax payers’ register

* has paid 5) taxes and 6) employee pension contributions (or has corresponding payment schemes)

* has informed about 7) collective bargaining agreement to be applied to the work or the key terms and
conditions of employment

Capabilities and technical prerequisites (Rakentamisen, 2007)

* has the competence to operate in sector demonstrated by reference projects

Financial preconditions

* financial statements indicate that owners’ equity is at least 50% of share capital (Rakentamisen, 2007)

* turnover of earlier years is sufficient in relation to scope of target of competition

B. Assessment of qualifications

Design expertise (designer’s evaluation)

+ experience and references

+ competition record and published projects

Implementation skills (developer’s/implementer’s evaluation)

* experience, references and client feedback from earlier projects

* production control and quality assurance

Consortium’s internal cooperation (evaluation of integration of know-hows)

* previous cooperation between parties

+ available methods and systems of cooperation

Consortium’s resources (availability of expertise/capacity for project)

+ key personnel assigned to project

* total available resources

C. Assessment of proposed solution (e.g. product-related criteria for residential blocks, Huovila, 2005)
Overall solution (integration of various partial solutions)

* uniqueness (innovativeness)

+ architecture (high standard)

* public space (block-specific integrity, public and intra-block urban space)

+ impact of construction on environment (natural elements)

Living

* innovativeness of solution (different dwelling sizes and types)

+ modifiability of dwellings (auxiliary dwellings, connectability)

+ versatility of spatial solutions (utility rooms; work, hobby and common spaces)

+ views and light conditions (placement of buildings in terrain)

+ outdoor living (pleasantness, sunniness, ground-level yards/dwelling-specific terraces)
Outdoor areas and yard arrangements

+ yards, playgrounds, planted areas (as a whole, arrangement)

* hierarchy, safety and shelter provided by outdoor areas

* microclimate (e.g. sunniness and windiness)

* ecological treatment of storm waters (absorption, basins)

Traffic and parking arrangements

* parking, access to plots (parking spaces, bicycle shelters, pleasantness, townscape, controllability)
+ light traffic routes (access, services, nature)

+ traffic within blocks (safety, flow)

Buildings

* life-cycle principle (energy economy, modifiability, no risk)

+ performance (maintainability)

* solutions that support sustainable development

* construction in phases
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11. Confirmation of selection. When the de-
tailed plan produced in cooperation has
been approved and is legally valid, the
preconditions for confirming the plot divi-
sion and subsequent conveyance of plots
(sale or rental) to the partners involved in
planning exist. The terms of conveyance
are made to include a condition concerning
as-designed construction while the detailed
plan can be less restrictive than usual.

Allocation algorithms pertain to phase 6 of
the process: how competitors are selected from
among the ranked consortia for parallel design
competitions.

3. ALLOCATION PROCEDURES

3.1. Basic principles and input data

Objectivity and transparency of decision
making and equal treatment of candidates are
general principles of selection development.
Superiority established in assessment must
also be rewarded according to the competition
and incentive principle. That is, consortia are
to be selected as competitors for the block de-
sign phase in ranking order.

Since we are dealing with a multi-target
competition and do not know which targets
(blocks) various candidate consortia vie for,
each must be evaluated against all others.
They can be placed in ranking order, for in-
stance, on the basis of value tree-based criteria
and weighted point scores (e.g. Clemen, 1996)
or according to the methods of the analytical
hierarchy process (e.g. Saaty, 2001). When the
ranking order has been established, the points
scored by consortia are of no significance un-
less the decision maker wishes, for instance, to
limit the number of teams involved in different
selection rounds on the basis of large point dif-
ferences.

Along with competitiveness, the allocation
of the consortia is also guided by, for instance,
the chosen allocation strategy. The following

options, explained in more detail later, are
available:

e Selection based on consortia’s priorities.
The (block) priorities reported by a con-
sortium indicate its order of preference
for implementing the targets. The groups
can in turn select, in accordance with
pre-reported priorities, the competition
they want to participate in based on their
ranking order.

» Selection based on decision maker’s pri-
orities. The targets are placed in an or-
der of importance based on the decision
maker’s (block) priorities which is also
the order in which actors are selected for
competitions. The best consortium having
expressed its interest is selected for the
target up for selection based on the order
of importance.

Thus, it 1s clear that the priorities reported
by consortia are also used as input data in se-
lection, either as such or combined with pri-
orities defined by the decision maker. Many
other factors also guide practical allocation.
The decision maker must, for instance, decide
whether to use so-called matching allocation
which will be presented later.

In the algorithm based on the decision
maker’s priorities, possible use of so-called
round quota limitation prevents a consortium
from being selected for more targets than the
number of the selection round in progress. In
addition to these general basic definitions,
the decision maker is also to decide the other
variable values presented at the top of Table
2 which also affect the shaping of the final al-
location process.

The decision maker is to determine the
lengths of rounds: the number of consortia par-
ticipating in each round is essential in both al-
gorithms. The possible round length based on
the number of blocks applies only to selection
based on the decision maker’s priorities. Simi-
larly, in selection based on consortia’s priori-
ties, it has to be decided whether a developer
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Table 2. Variables of allocation algorithms (related to Figures 3 and 4 below)

Variables whose values the user (decision maker) selects for implementing allocation Use

¢y = max. no. of competition slots allowed a single team; limit set by selector T D

c,(r) = no. of competition slots allocated to a team in one round r T

c,(t) = max. no. of competition slots received by team ¢; limit set by team T D

n,(r) = no. of teams (consortia) included in allocation round r T D

n (r) = no. of targets included in allocation round r D

A4 = no. of competition slots to be filled at each target (block) T D
Variables describing consortia

t = ordinal number of team (consortium) with first priority for allocation T D

u = ordinal number of team to be reallocated in matching allocation T D

v = ordinal number of team to be entered in slot freed due to matching allocation D
Variables describing allocation priorities

pg = decision maker’s (competition organiser’s) block-specific priority D

p; = team’s (competing consortium’s) block-specific priority T

X, = priority of team up for selection in matching allocation T

xq = decision maker’s priority number for target subject to matching D

Vi = priority below highest unrealised priority (direct allocation) T

Z = new priority of team to be reallocated in matching allocation T
Variables describing targets (blocks) of allocation

1 = symbol of target with first priority in allocation D
] = gsymbol of target up for reallocation of team in matching allocation D

k symbol of target in direct allocation when seeking highest free priority T

1 symbol of target in direct allocation below highest free priority T

m = possible substitute slot (target) in matching allocation T

o = target that may become free; to be immediately filled in matching allocation T
Other auxiliary variables in allocation

a = the longest round length in terms of teams, i.e. max. n,(r), when n,(n) < n (n+1) T D

b = the longest round length in terms of targets, i.e. max. ny(r), when n, (n) < n, (n+1) T

¢ (t) = max. no. of competition slots team ¢ may receive T D

d = no. of teams entered in competition in the round in question (for termination test) T D

r = allocation round counter T D

qa, = no. of competition slots allocated to team in the round in question T

q(t) = total no. of competition slots allocated to team ¢ T D

s#) = no. of teams entered in competition (#) T D

T: allocation based on consortias’ (teams’) priorities (Figure 3)
D: allocation based on decision maker’s priorities (Figure 4)

3.2. Selection based
on consortia’s priorities

can be selected to compete for more than one
target during a single selection round.
The maximum number of competition slots

a consortium may have can be regulated by
the decision maker as well as the consortium
itself. The number of consortia included in
competitions can also be set by the decision
maker. In the prepared algorithms it is the
same for all targets.

In selection based on consortia’s priorities
(SCP), consortia may select in the established
ranking order the competition they wish to par-
ticipate in. The idea is that the selection proc-
ess yields the best result when consortia are
highly motivated, which is the case when they
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compete for the targets (blocks) they find most
interesting. Felt interest may vary if targets de-
viate from each other as to production volumes,
production technologies or market outlook. The
allocation proceeds as follows (Figure 3):

¢ When registering for a competition, the
consortia indicate which targets they
wish to compete for. The targets are pri-
oritised by assigning 1 to the target most
desirable to the candidate, 2 to the sec-
ond best one, ete. If a consortium does not
register its interest in a certain target,
it cannot be chosen to compete for it. On
the other hand, non-registration would
not improve its chances of being selected
to compete for the registered targets un-
less the organiser of the competitions de-
cides otherwise.

e Consortia are reviewed in ranking order
in accordance with set restrictions (vari-
able selections). Each consortium under
examination is entered in the highest pri-
ority competition it has indicated interest
in where slots are still available. In case
a candidate has not indicated interest in
competitions where slots are still open,
the next best candidate is allowed an op-
portunity to enter by applying so-called
direct allocation.

e At times so-called matching allocation
may be required. Then, if the consortium
up for selection cannot be allocated a slot
directly based on any priority indicated
by the consortium, even if open slots ex-
ist, an attempt is made to find a slot by
reallocating some consortium from the
competition slots for the blocks indicated
as a priority by the group up for selec-
tion. Search is launched again starting
from the highest unrealised priority of
the consortium up for selection.

e In the search for a consortium to re-
allocate, only those that are already
placed and lower in ranking order than
the one up for selection are considered.
The search is conducted in reverse en-

try order, and an effort is made to find
the most desired alternative slot for the
lower ranked consortium so that the con-
sortium up for selection can be placed in
the freed slot. In case reallocation is not
possible within the boundary conditions,
the next consortium is allowed to select.

3.3. Selection based on decision
maker’s priorities

In selection based on the decision maker’s
priorities (SDP), the decision maker ranks the
targets (blocks) in order of importance which
1s also used for selection. The best possible
consortium is selected in turn for each target.
The more important the successful implemen-
tation of the target from the decision maker’s
viewpoint, the better the consortia selected for
the competition on average. The basis of impor-
tance may be the target’s position in the town-
scape or how challenging the implementation
1s. The allocation proceeds as follows (Figure 4):

e When registering for the competition,
consortia indicate the targets that they
wish to compete for according to the yes/
no principle where the priorities for the
consortia have no methodical signifi-
cance. (Yet, there are good grounds for
asking about priorities to allow apply-
ing the alternative allocation principle
especially in unresolved situations.) If a
consortium does not register its willing-
ness for a target, it cannot be selected to
compete for it either.

* The targets are examined in the decision
maker’s order of priority (importance) in
accordance with set restrictions (variable
selections). The best possible consortium
in ranking order is always chosen for a
competition. The consortium must be one
whose (alternation-inducing) selection
round-based quota and overall quota are
not filled. This is the procedure followed
in so-called direct allocation where a slot
once earned cannot change.
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¢ At times so-called maitching allocation
may be required. There, if a consortium
is not found for a competition slot in a
certain round, although all consortia in-
cluded in the round are reviewed, the
consortia already entered in various com-
petitions are reviewed. Then a consorti-
um is sought, starting with the one with
the lowest ranking, that can be entered
in the competition in question by pulling
it out of another competition for which a
substitute consortium can be found.

e The competition slot to be freed by the
consortium intended for reallocation is
sought starting with the target after the
one up for selection in order of priority
(by taking the step from the lowest target
priority to the highest one). The aim is
to always find the best possible substi-
tute consortium with room in its quotas.
If a substitute consortium is not found,
reallocation is not made, but a search is
launched for consortia for the competition
for the next target in order of priority.

3.4. Practical aspects of algorithms

The allocation process becomes quite com-
plicated due to case-specifically defined and
regulated boundary conditions that define the
actual order of selection. Yet, that is justified
since a highly simplified procedure does not
generally provide the most practical solution.
The following seems to be true as regards vari-
able selections:

¢ When the number of consortia included

in (early) rounds is large, competitions
involve relatively more consortia than in
short rounds. This is justified when seek-
ing competitors and attempting to main-
tain genuine competition.

¢ When the number of targets (or blocks)

in early rounds is small in SDP, rela-
tively better competitors are selected for
the targets considered most important by

the decision maker than if all targets are
included in the initial rounds.

¢ An increase in the number of selections
at a time in SCP enhances the situation
of the top consortia since they can par-
ticipate in competitions of higher priority
to them even though the number of slots
stays the same.

¢ The number of selections for a target in
a single round is restricted to one in the
SDP algorithm since it was not consid-
ered to be in line with the idea of multi-
target competition to allocate the best
ones directly to the most important tar-
gets.

¢ Round quota restriction revises the al-
location order in selection based on the
decision maker’s priorities following the
SDP algorithm, but its impact is not
clear-cut: the restriction may diversify
the group of contenders.

e The SCP algorithm also applies a sort
of round quota restriction (unless the
number of selections in a round is in-
creased) since the consortium is up for se-
lection only once during the round length
based on the number of consortia.

¢ The final restriction on the number of
slots for a consortium is the restriction
reported by the consortium itself if it is
smaller than the otherwise determining
restriction set by the decision maker; the
number must not be essentially (e.g. one)
larger that the so-called implementation
slot restriction.

Both presented solution algorithms, the
SCP and SDP, were made to include also the
so-called matching allocation possibility, that
makes compromises at the cost of the chosen
allocation principle, and that should be used
(tried) when the direct procedure does not pro-
duce a (satisfactory) solution. In matching the
consortium does not lose an already gained
competitive slot, but it may be replaced by one
of a lower priority in order to fill all slots.
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This matching is not chained (i.e. only one
consortium may be replaced to free a slot) to
comply reasonably with the basic guiding prin-
ciples. Yet, it is possible that a consortium has
to switch from a competitive slot to another
a few times, but this would apply to different
selections.

The possibility that a solution may have to
be sought based on different variable defini-
tions also makes it necessary that the com-
petition programme sticks only to emphasis-
ing the goal of following a certain allocation
principle.

4. USE OF PROCEDURE
IN DEVELOPMENT CASE

4.1. Description of development area

The developed approach was tested in the
development of Vuores, a new municipal dis-
trict of the City of Tampere, Finland. Vuores
will be home to nearly 14 000 people with
workplaces and comprehensive services (City
of Tampere, 2007). Mayranméki is the first
section of Vuores to be built. In the component
master plan it is designated primarily as an
area of compact low-rise housing.

Méayranmaéki comprises a workplace- and
service-weighted central block, adjoining resi-
dential blocks and a one-family housing area
to the north. The total number of inhabitants
is estimated to be around 800 and the resi-
dential floor area 35 000 sqm. Each residential
block borders on a recreation area.

The pilot project for planning in partner-
ship originally covered five residential blocks
(nos. 7601-7605; total building rights for
24 000 floor sqm) and one so-called central
block reserved primarily for business premis-
es (no. 7600; 12 000 floor sqm). The one-fam-
ily house areas were excluded from the com-
petition. The city reserved the right to divide
each individual block between the competi-

tors as well as to reject proposals partly or
in total.

Guidelines for the competition were provid-
ed in the competition programme (City of Tam-
pere, 2005a) and its 15 appended documents
that included base maps, a draft for a detailed
plan, aerial photographs and numerous docu-
ments describing general goals and plans and
surveys concerning the area.

4.2. Allocation phase procedures

Entry into the competition was open for
developers, construction companies and other
organisations that considered themselves ca-
pable of implementing blocks. The entrants
had to submit material proving their compe-
tence as implementers and for establishing
their ranking order.

Moreover, the consortia were expected to
list their blocks of choice in order that teams
found competent and ranked high could be
selected for targets that they were especially
motivated to implement. In practice, the con-
sortia had to answer the questions of Table 3.
The basic principle was that a consortium that
did not indicate sufficient interest for a block
would not be selected to implement it.

A total of 14 consortia registered for the
competition, all of which were found compe-
tent (cf. Table 1, part A), and were included in
the competitor allocation process. The qualifi-
cations of consortia were assessed by identify-
ing the differences in properties (cf. Table 1,
part B) and the total points were calculated
by the method of weighted points. Then, the
consortia were placed in ranking order based
on total points.

The interest of the consortia focused on the
residential blocks. Only one was interested in
the business block which was therefore ex-
cluded from the competition. Thus, allocation
involved five residential blocks. Of the alterna-
tive allocation strategies, the SCP method was
selected for use with the variables of Table 4:
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Table 3. Basic allocation data requested from consortia

1. Assign priority numbers (1, 2, 3, ...) to those blocks in the draft for a detailed plan (7600 to 7605) to

whose design and implementation your consortium is willing to commit itself (based on the terms of
items 2 and 3), should it be selected:

7600: 7601: 7602: 7603: 7604: 7605:

. What is the maximum number of competitions related to design of blocks your team is willing to partici-
pate in? (Competition slot restriction)

. If your team wins a competition for more than one block, how many blocks is it willing to implement/

build? (Implementation slot restriction)

Table 4. Allocation variable selections

Variable Symbol Value
Consortia for round 1 n(1) 14
Consortia for rounds 2 to o n,(2) to n,(0) 14
Selections at a time c,(1) to c () 1

Max. slots for consortium Cq 2

Slots per block w 3
Matching allocation - Not used

all consortia were allowed tos choose one com-
petition slot in turn — the number of slots per
block was generally three.

A Microsoft® Excel application, for which
the algorithms were programmed as Visual
Basic macros, was used for counting points
and allocation. More detailed presentation of
the application is dispensed with here, but the
format of Table 5 corresponds to its final out-
put. There the consortia are in ranking order,
but their actual names are replaced by letters
because only the selections were publicised
and feedback to the consortia as concerned
their competitors was anonymous. In other re-
spects, the table corresponds to the actual situ-
ation. For instance, the shown priorities of the
consortia correspond to the priorities reported
by each consortium in ranking order.

Table 5 also reveals the slots won by con-
sortia by showing the related selection rounds
in parentheses in connection with each real-
ised priority. The selected consortia are also

shown in summarised form at the top of the
table.

The application was made to output the
events of the allocation process also to log —
the key elements of this relatively simple di-
rect allocation case are shown in Table 6. The
aim of logging was to help verify the logical
flow of allocation and proper functioning of
the application in the several test runs prior
to use which naturally also covered testing of
the more challenging matching allocation. Pos-
sible slight incongruity of the graphic presen-
tation and the programming, however, leaves
room for some reservation.

Three consortia were selected for each
block-specific competition on the basis of the
allocation result. Moreover, the city wanted to
include consortium J, only interested in the
competition for block 7602, which was exclud-
ed in the allocation. The two consortia ranked
the best were allowed to compete in two paral-
lel competitions while the rest could only par-
ticipate in one.
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Table 5. Results of allocation

Block [#] 7601 7602 7603 7604 7605

Size [Floor sqm] 5000 5000 7500 3500 3000

Consortia C D A E M

selected for I F B L N

competition K G H B A
(t) Consortium Grade Priority / (round selected) CSR™ ISR
1 A 88 3 2 1/(1) 5 4/(2) 3 2
2 B 86 2 4 1/(1) 3/(2) - 2 2
3 C 83 1/(1) - - . 1 1
4 D 77 - 1/(1) . 1 1
5 E 66 3 2 1/(1) - 1 1
6 F 59 . 1/(1) . 2 2 2
7 G 59 2 1/(1) 3 4 5 2 2
8§ H 57 2 3 1/(1) 3 3
9 1 57 2 /(1) 1 3 2 2
10 J 52 - 1 - 1 1
11 K 46 2/(1) - 1 ; - 1 1
12 L 41 4 5 3 1/(1) 2 2 2
13 M 30 3 2 1 5 4/(1) 3 3
14 N 23 2 1/(1) 2 1

* Competition slot restriction (CSR) describes the maximum number of blocks the consortium is willing

to compete for.

** Implementation slot restriction (ISR) describes the maximum number of blocks the consortium is willing

to implement.

4.3. Follow-up design phase procedures

All 14 consortia selected for the competi-
tions prepared and submitted a design propos-
al while the two best teams submitted propos-
als for two targets in accordance with the spec-
ified competition slot allocation. An evaluation
group assessed the proposals (based on criteria
of Table 1, part C) without knowing who had
prepared them: the envelopes containing the
names of the consortia were opened only af-
ter the city board had confirmed the results
of the assessment and the respective proposal
for a resolution (City of Tampere, 2005b). It
included separate decisions on the actual com-
petitions and actual selection proposals after
assessment of compatibility of adjacent block
solutions.

In the case of three blocks, the consortium
that submitted the best design was selected
as the planning partner. An additional block
quite near the area subject to competition
was also assigned to one of the consortia that
placed second in these competitions.

In the case of the fourth block, the propos-
al that was considered excellent and placed
second was eventually selected since it was
deemed to be more compatible with the site
and the solutions for the adjoining blocks in
general than the proposal that scored the high-
est points. Here, the consortium judged best by
a close margin was assigned another block in
the immediate vicinity of the competed blocks.

In the fifth competition, none of the design
proposals was found implementable due to



Phased Multi-Target Areal Development Competitions: Algorithms for Competitor Allocation

17

Table 6. Logging of the allocation procedure

Event explanation

Round Consortium  Priority
1 A 1
1 B 1
1 C 1
1 D 1
1 E 1
1 F 1
1 G 1
1 H 1
1 I 1
1 I 2
1 dJ 1
1 J

1 K 1
1 K 2
1 L 1
1 M 1
1 M 2
1 M 3
1 M 4
1 N 1
2 A 2
2 A 3
2 A 4
2 B 2
2 B 3
2 C

2 D

2 E

2 F 2
2 F

3 N 2
3 N

3

was entered in competition for block 7603
was entered in competition for block 7603

was entered in competition for block 7601

was entered in competition for block 7602

was entered in competition for block 7604

was entered in competition for block 7602

was entered in competition for block 7602

was entered in competition for block 7603

could not be entered in competition for block 7602, no room
was entered in competition for block 7601

could not be entered in competition for block 7602, no room
could not be entered for any competition

could not be entered in competition for block 7603, no room
was entered in competition for block 7601

was entered in competition for block 7604

could not be entered in competition for block 7603, no room
could not be entered in competition for block 7602, no room
could not be entered in competition for block 7601, no room
was entered in competition for block 7605

was entered in competition for block 7605

could not be entered in competition for block 7602, no room
could not be entered in competition for block 7601, no room
was entered in competition for block 7605

could not be entered in competition for block 7601, no room
was entered in competition for block 7604

overall quota for team was filled

overall quota for team was filled

overall quota for team was filled

could not be entered in competition for block 7605, no room
could not be entered for any competition

could not be entered in competition for block 7604, no room
could not be entered for any competition
no allocations in the round => termination

the special challenges presented by the target.
Therefore, the block was sent back to prepara-
tory planning where the designated use of the
area was finally changed.

The design competition produced good
plans that were noted to have improved sig-
nificantly later during the follow-up design

cooperation. Then, the designs for various
blocks were matched to attain the best pos-
sible end results also on the areal level. At
the writing of this, the plan proposal is ready,
but stuck in the legal process which has pre-
vented the (quick) launching of the construc-
tion work.
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5. DISCUSSION AND CONCLUSIONS

5.1. Workability of the procedure

At various phases of implementation in-
quiries were directed at representatives of the
consortia and the city/planner participating in
the competition and the cooperation process.
Generally, it can be said that the change in
the operating paradigm was considered a suc-
cess (Nykédnen et al., 2007; Lahdenpera, 2008)
and promising as concerns further develop-
ment possibilities. It was reported that the
end result of the process was a diverse local
plan of high quality which could not have been
achieved without the competitive cooperation
procedure.

However, the questions were so general that
they do not provide a picture of the workability
of the algorithms themselves. They were best
at describing the practicality of the preselec-
tion/allocation phase and the clarity and con-
tent of the competition criteria. None of the
respondents found them worse than neutral
(but some found them better). Likewise, the
3—4 competitors selected to compete for each
block was considered a practical number.

Empirical evaluation of the allocation pro-
cedure 1s based on the fact that the city ad-
hered to the above-presented result produced
by the algorithm in selecting the competitors.
It is natural that the selection panel did not
delve deeply into the details of algorithms and
the allocation process but arrived at decisions
on the basis of the presentation of principles
and Table 5.

A great concern in decision making was to
include at least one consortium that did well
in the evaluation in each of the competitions.
Alternative solutions were sought based on
a few different control variable values which
justified the systematic approach and its au-
tomation.

The pilot project indicates that the alloca-
tion procedure solves the practical problem
and also works in real life. Also, despite the

complicated structure of the algorithms, their
basic principles are simple and easy to use as
a computer application. Moreover, the results
seem to possess theoretical novelty value since
corresponding solutions could not be found.

In theoretical terms, the similarity of the
solution principles with the earlier mentioned
competition theoretical views and cooperation
benefits 1s apparent. Besides, the solution ap-
plies the ideas of the expectancy theory re-
capitulated by Bresnen and Marshall (2000)
and Halepota (2005), for instance, to develop-
ment competitions. The concepts of confidence
in one’s own competence (promoted by the
fair and transparent process), consideration
of building rights as a reward (especially for
prioritized targets), and sufficient likelihood
of success (due to short-listing and allocation)
are incorporated into the created multi-phased
parallel competition model to generate the pre-
conditions required by the other theories to
function properly in areal real estate develop-
ment.

Thus, the four key criteria specific to the
constructive research approach can be con-
sidered to have been met (cf. Kasanen et al.,
1991) although the final verdict on the work-
ability and significance of the constructions
can only be rendered after longer experience
from their use.

So far it has been possible to apply only
one of the algorithms in an actual develop-
ment project since the SCP model was se-
lected for use in the pilot project. The other
one did, however, pass test runs with fictitious
competition cases proving that it conforms to
the objectives set in Section 3.3 (as defined
in Sec. 3.4). The SDP algorithm also passes
the so-called weak market test (introduced by
Kasanen et al., 1991) meaning that decision
makers have indicated their readiness to put
the procedure to use when a similar decision
making situation comes up in future competi-
tions. The great majority of the principles and
solution procedures are common to both pre-
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sented algorithms indicating that the conduct-
ed testing also partly supports the practicality
of the other procedure which makes it worth
presenting as a conceptual development and
part of the overall solution.

5.2. Future development possibilities

There are several variables that guide se-
lection, and they are to be selected case-by-
case based on the aims of projects and applica-
tion situations. The result of allocation is often
sensitive to the slightest changes in boundary
conditions and priorities, and there is no sin-
gle correct way to allocate. All depends on the
valuations and choices of decision makers. On
the other hand, we are also faced with a deci-
sion making situation where a solution may
not always be found.

Setting of boundary conditions may also be
experimental which involves comparison of the
logicalness and reasonableness of the results
achieved by various means. In that, IT is of key
importance. An allocation application (which
naturally also covers the preceding evaluation
and comparison phase) might even solve the
presented algorithms automatically based on
different variable values, compare the solu-
tions by criteria (parameters) to be developed,
and suggest the best solution without separate
runs by the decision maker.

Such parameters could apply to the ranking
order of selected actors, its competition-specific
distribution, and the evenness of the distribu-
tion between competitions. The priorities lead-
ing to selection in relation to the ranking order
of the consortia would also be of key impor-
tance. Use of such criteria would also corre-
spond to chaining replacement of consortia to
free competition slots in matching allocation
contrary to the present practice.

On the other hand, when using parameter-
based evaluation, consortia could be allocated
to different competitions, even randomly, by
going through all relevant selection alterna-

tives. The procedure would have the advan-
tage of being able to discover good compromise
solutions in situations where the presented al-
gorithms do not work. For instance, the trans-
fer of the best consortium from the block of its
first choice to the one of its second choice may
be a small concession if the transfer, including
multiplier effects, allows an otherwise favoura-
ble solution in a situation where the slots can-
not otherwise be filled. However, that involves
basically a different allocation strategy and is
as such excluded from this paper.

The presented algorithms, by contrast, are
built on the priority principles and comply with
them especially as concerns the top consortia.
The idea is that compromises are made out-
side this group. An advantage of the approach
based on a systematic algorithm is that, if nec-
essary, it may occasionally be used also with-
out a computer application. This is important
since it can be assumed that projects like this
are not likely to constitute the mainstream of
areal real estate development in the foresee-
able future.

5.3. Conclusions

The presented development work was based
on the idea that changeover from separate and
consecutive planning and construction design
to a process based on parallel cooperative plan-
ning makes for more effective operations. The
work developed partner selection that uses
detailed allocation algorithms to support the
cooperative approach.

Selection was based on competitiveness
which allows finding the most potential actors
and best ideas for areal development. Produc-
tion of quality requires that consortia are se-
lected in ranking order. When decision making
1s based on expertise, objectivity and transpar-
ency, the operational model is believable and
qualitative goals genuinely guide the activi-
ties of candidates. This, again, helps launch a
positive cycle of development throughout the
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construction sector. Emphasis on quality fac-
tors is especially important in the selection of
planning partners as long as the factors guid-
ing construction have not yet formed.

The developed approach was tested in a pi-
lot project, and the results support the work-
ability and usefulness of the presented solu-
tion. Consequently, it is recommended that
the results be adopted more widely. It is also
true that the targets are diverse, and that the
procedure is not suited for guiding all areal
development projects. For instance, in targets
where design ideas are easily applicable to dif-
ferent blocks, the competition for partnership
can be conducted without the presented block-
specific allocation.
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SANTRAUKA

ETAPINIAI DAUGIATIKSLIAI TERITORIJU PLETROS KONKURSALI:
ALGORITMAI KONKURSU DALYVIAMS SKIRSTYTI

Pertti LAHDENPERA

Plétojant nekilnojamaji turta naujose teritorijose, viesi ir privatiis asmenys dazniausiai savo pareigas vykdo
paeiliui. Ta¢iau planavimo procesui buty tik geriau, jei tuo paciu metu prisidéty ir visuomené, ir vystytojai,
ir projektuotojai. Tam veélgi reikia, kad savivaldybé paskelbtuy konkursa ir pasirinkty privaciu partneriy
grupes pries uzbaigdama vietini detalyji plang didziausia potenciala turintiems dalyviams aptikti ir ge-
riausioms idéjoms surinkti, kokybiskai miesto strukturai isvystyti. Kai teritoriju plétros projektas apima
kelis kvartalus, o kuriant konkurencingus sprendimus idedama daug darbo, reikia gerai suplanuoto atran-
kos proceso. Yra sukurtas novatoriskas daugiatikslis konkurso procesas, pristatomas Siame darbe, daugiau
démesio skiriama paskirstymo algoritmams, kuriuos naudojant i$ daugybés registruoty kandidaty galima
atrinkti tinkamiausius tolesniems tuo pat metu vykdomiems konkursams. Toks budas patikrintas realiame
nekilnojamojo turto plétros projekte, kuris vyko Vuores savivaldybés teritorijoje, ir butent dél Sios priezasties
pradétas sis tyrimas.





