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Chapter 4

Managing unplanned events
in large infrastructure projects:
Results from an in-depth
comparative case evaluation

Stefan Verweij & Lasse M. Gerrits
Department of Public Administration, Erasmus University Rotterdam, NLD

This contribution intends to move beyond the truism that infrastructure

project management is contextual and evaluates which configurations of

management actions and contexts produce what outcomes. Therefore,

_we introduce multi-value Qualitative Comparative Analysis (mvQCA) as

- acomplexity-informed method, and apply it to the Dutch A2 Maastricht
nfrastructure project. An analysis of eighteen cases within the project
howed that context is explanatory for the different and sometimes
ontradictory results produced by management strategies. In particular,
we found that (1) internal-oriented private management seems strongly
issociated with low satisfaction, (2) external-oriented management
strongly associated with high satisfaction in cases of social, local
planned events, and (3) sometimes internal-oriented management is
sociated with high satisfaction, depending in particular on the nature
the cooperation between principal and contractor.
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significantly i ;

e W);Irsn?nede;_learnmg from evaluations since little insight is gained
Sanderson )2/000) \Aév:h ctJ‘utcomes are produced (Pawson & Tilleyg19§7'
: . Evaluation methodologie L

nature of L gies need to match th
e oftanspsion s rofcs e Gorts 2015
) a method that is grounded ' '
tions in specifi : 50 as to study mana )

pecific contexts, and that is able to systematic);lly eva?jz:ee r:/\t/:C

en

and why these produce
Y good outcom
learning is facilitated in a meaningful We:yand when they do not, such that

any transportation infrastructure projects are characterized by

cost overruns (Flyvbjerg et al, 2003) and lingering implementa-

tion processes (Advisory Committee VBI, 2008; De Hoo, 1982). In
the literature two more of less opposite management strategies are distin-
quished that are said to contribute to better outcomes. The internal-orient-
ed strategy focuses on clear goals and control, and the external-oriented
strategy emphasizes interaction with the environment. Research suggests
that the latter leads t0 better outcomes (Edelenbos & Kiijn, 2009; Klijn et al
2010) although, importantly, not necessarily so (Verweij et al., 2013). Con
sequently, proposals focus on balance between the two strategies (€9
Atkinson et al., 2006; Edelenbos & Teisman, 2008; Hertogh et al., 2008; He
togh & Westerveld, 2010). But what does this ‘alancing’ entail, and how
it that sometimes a certain management strategy results in good outcome
and sometimes not? These are largely underexposed questions. We arg
that managers within an infrastructure project act in specific circumstanc
and that achieving satisfactory outcomes depends on the particular interd
tion of those management actions with the particular situation in which th
take place. In this contribution we want to move beyond the truism that
frastructure project management is contextual and evaluate which confi
rations of management actions and contexts produce what outcomes.

In previous publications we laid the

rits & Verweij . B _ groundwork for this me .

apply it tthiUel é?;lfh \i\ezrweu & Gerrits, 2012; 2013). In this contrit;l?tcijo(nG\i,;

choteps. Firstwe wil M‘aastncht project. This is done through a number

o ctructure o explain the method and the perspective on managin

i projects that underlies it. Then we introduce the A2 Mg ’
project and the data we collected. Thereafter we analyze the dat:a;

he final section we d
: raw conclusions a i
nd the methodology. nd we discuss the research findings

\Whilst the contextual nature of infrastructure project managemer A
increasingly acknowledged (e.g. Hertogh & Westerveld, 2010; Owen
al,, 2012), methodologies 10 systematically evaluate which configur
of management actions and contexts produce what outcomes seem
behind (Verweij & Gerrits, 2013). First, little attention is given 1O the
day-to-day management actions in specific circumstances whilst th
pivotal for understanding how outcomes are produced in complex p
(cf. Atkinson et al., 2006; Cicmil et al., 2006). Second, traditional eval
of projects tend to focus on comparing ‘before and after’ thereb
inadequately reckoning with project contextuality in their assessme

transportation infrastructure project is im

socio- . ' plemented in

ent, for instance, time dS |may require managers to act in an attempt to
In complex prIOjects elays and budget overruns (cf. Atkinson et al

uch cases of events ;V?a;:agers have' to deal with different and mu!.-’

fproject can be uncljerstlgo;n :sy arfgsgievrar:oustr_n?nagement ections

strin -term spatial program t -

ith evgesn?sf f;‘;e;-o"cm OPOFtantIy, thes? cases of managergent a?t?;rf: '?o

ts” (Buijs et al., 2009: F;rate according to general rules applied in all
oduce dh;% : 37). In different contexts the same management

erent outcomes and different management acts can
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search” (Ragi ; “Di
(Ragin, 1992: 220). "Discovering them and studying how they
oper-

ce similar outcomes (cf. Byrne, 2011a; 2011b; Pawson & Tilley, 1997,
ate might b _
ght be a key component or objective of the research” (Sayer, 2000: 20)

e, within a single infrastructure project a certain
t in preventing the project planning to go

produ
Sayer, 2000). For exampl

manageriwent strategy may resul
awry in one case but not in another; this depends on the properties of the Researchi
superfluous, but all too often transportation . ing complexity in inf :
P P with mvQCA Y rastructure project management

event. Such notions may seem

infrastructure projects are eva
general patterns that explain the development and outc

regarding the underlying diversity that provides insights in
outcomes are actually produced (Verweij & Gerrits, 2013).

luated as if they are exclusively governed by
omes, thereby dis-

to the ways that

Following these properties, the first
grounded collect ' Ste!o of the method involv
~ itable for this (:.g‘ O\jv:i::za.1;);L;nbequahtati\rf]e interviews are es::d;:;
wllv aras YRR cause this allows the
ctructire ingytf?osepof‘hfh;n:;aeger; Perspgctives on the situation (insrtizsaec;i fg?if t:
e outcomes. The se:c:; der), th(_elr consequent management actions ae;d
2010} Coding faciltates th step is to code the interview data (e.g, Boeije
intoa single coherent e synthess of different respondent perséectivJ :
fting ideas about th ;eCO“nstruct.lon per case. Through coding and memeS
hoce ideas 1o be r? ected interview data are recorded thus allowi: -
aterpretive process s inltherpretEd (SChwartz—Shea & Yanow, 2012) Thg
8 ing nfrastructure ue.nced by existing ideas about complexit)./ and
, gin coins this quest ’ICPfQJec’,ts W|th which the researcher is familiarized
tween ideas and evid asing"—which is best understood as a dialogu .
nal closure to the rel in ce or theory and data—which can bring o gr:
rame it (Ragin 199azl-0|25h!p between the empirical world and th:wa
< in the COﬂStruICtion If agin & Amgroso, 2011). This second ste re>—/
es—that constitut of conditions—i.e,, management, context dp
: e a case (cf. Byrne, 2005). / and out

ment of transportation infra
This applies to both the evaluator and
ect. The actions of managers are con
¢ their reality and consequently act upon i

project’s development. Therefore, to un
it is essential that th

ation infrastrug

Knowledge about the manage
s is situated and contextual.

project
king in the proj

the managers wor
text-dependent. They interpre
and these actions influence the
derstand the ways in which outcomes aré produced,
researcher’s interpretations and assessment of transport
ture development are grounded in those of its managers (cf. Gerrits & Ve

weij, 2013). This perspective favors a qualitative research approach in whig
managers are studied in their contexts—what they do, why and with wh

outcomes—upon which causal explanation is grounded (cf. Cicmil e

2006; Verweij, 2012).

e beforehand what management

It may not be possible t0 defin
se ma

context conditions and outcomes should be researched. Becau

ct in an uncertain and badly-predictab\e context (Atkinson et al, Qualitative Comparative Analysis (QCA
| > ) is deployed in the thi
third step.

allows for the iterati
, e iterative examinati
ination of patte
rns of complex
causal-

ers a
and because the actions of managers are informed by their interpret;
of reality and not by the theories proposed by evaluators (cf. Pawson. ough pairwise comparison of
0 to deal W der &L W cases as configurations (Ragi )
agemann, 2012). The basic logic of the approaCh(isa(%l)nt,o1987,
con-

case of ‘management actio

redefined by the researcher. "It is not p¢
that can embrace 0

world. For th
d in the cours

cases as [ [ iti

e of;)::;g:r:;;oz: of conditions and to put them in a raw data

b e O e t;es over the logically possible configurations

0 s e outcgmes associated with these configura-
y minimal configurations of (necessary and) sufﬁgci(;?\t

ley, 1997), what constitutes a

unplanned event' cannot be p
to construct verbal formulations (e, theory, ed.)

tend with the complexity and diversity of the empirical

o

related reasons, cases often must be delimited or foun
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conditions through pairwise comparison of configurations that agree on the

reconstruction of nearby hi juncti
outcome and differ in but one other condition (i.e. 'minimization’). o ot ot o o governmantTievaer
#

public-private partnershi -
p that consists of f
staat, the Provi , our governments—Rijks -
Meerssen ('the”l]’cr(:)jchtl-g:::rgf)and ;he Municipalities of MaastJricP\::a;i:j
. cy’)—and constructi ;
Rijkswaterstaat i : ruction consortium ‘A '
! rid " Env??c: r:fn the exeFutlve arm of the Dutch Ministry of Infras\t/ret? chez'
agement and mai:tnt It is responsible for the design, construction r;: -
enance of the main inf -  man-
erlands. T - rastructure facilities i .
he project replaces the former highway that divided Itr;lzhceitN(?:
y. The

construction formally started i
. in 2011 -
s planned for the end of 2016 and the commissioning of the tunnel

A condition is necessary if the outcome cannot be produced without
it. A condition is sufficient if it can produce the outcome by itself. How-
ever, necessary and sufficient conditions often combine in configurations.
\Within a configuration, a condition is INUS, i.e., an insufficient but necessary
part of an unnecessary but sufficient condition (Mackie, 1980). This combin-
ing (intersection) of conditions is expressed by the operator logical and (*
sign). The existence of different and multiple configurations is expressed
by the operator logical or (+ sign). The degree to which the empirical evi-
dence supports claiming necessity and/or sufficiency is expressed in terms
of consistency, i.e, "the degree to which the cases sharing a given i
nation of conditions agree in displaying the outcome” (Ragin, 2008: 44).
The empirical strength of a configuration is expressed in terms of coverage
(Schneider & Wagemann, 2012). ‘

Eighteen interviews with public and pri
o . private managers o
: e 1t. Ipnroizztit:zire i;).nduct.e.d between September 2011 :r’:gegfcclewrr?;:r
S We,bzit ée\;:cN wsf;s, observations of project meetings, docu-
o onc e el int\;v:. maastricht.nl further facilitated interpreting
. iews were transcribed, and then coded and

Importantly, interpretation of the patterns occurs throughout the itera ecoded in an iterative fashion (cf. Boeije, 2010) using ATLASt codi

tive process and is of pivotal importance in concluding the analysis. For ' | coding soft-
detailed explanation and overview of QCA we refer to e.g., Rihoux and R
gin (2009) and Schneider and Wagemann (2012). In the present analys
we used the specific type of multi-value QCA (mvQCA) (Cronqist & Ber
Schlosser, 2009). The first reason is that the conditions we constructe
not represent interval or ratio scales. Second, prior to the mvQCA ana
we ran a crisp set QCA (csQCA) and a fuzzy set QCA (fsQCA) but the
produced contradictions which could largely be resolved with mvQCA
mvQCA was performed using Tosmana software (Crongyist, 2011).

y
W I

. N 3 . .
W . yl

onstructions in the A2 Maastricht project

Nata-collection abOU he A2 Maad

describe [
s the eighteen unplanned events that we identified after

iterations. Sin
he Dutch A2 passageway Maastricht project concerns the con ) o orecen e A e

T o enre prolects
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escript !

e to ambiguity hence discussions about
[t)hue safety stgnd;lrds for Dutch tunnels and
delayed commissioning of tunnels resulting
therefrom, Rijkswaterstaat established a
Tunnel Director t0 develop a ggnergl tunnel
standard to be anchored in legislation. At the
time of interviewing, this capsed uncertainty
about changes in the techmgal tunnel sys;em
requirements and related rising costs of the
tunnel and technical systems.

lan was to create a temporary bicycle
I)rr]i%ge to compensate the closure of two
bicycle tunnels. A subcontractor identified
problems with the design which caused
discussion within Avenue2 about how to

Zoning plan Leading up to the endorsement of the zoning

plan by the Municipality of Maastricht, the
content was agreed upon by the responsible
municipal manager and the manager
planning of the Project Agency. However,
as a consequence of internal municipal
dynamics—e.g., limited decision-making
power of the municipal manager—the

municipal manager reconsidered the
agreements twice.

Environmentalists | Environmental interest group ‘Kloar Loch’
appealed at the Council of State to enforce
a higher air quality near the tunnel mouths
in the final situation, and during project
construction. Parallel to the legal procedure,

Tunnel standard

2

BI1 Bicycle bridge

proceed. ':he grOl;p also contacted the Project Agency
— d by 0 negotiate an agreement.

- : In the end, this bridge was cancelle '

BI2 Bicycle bridge Avenue? for technical and safety reasons Leeuwenborgh Vocational school Leeuwenborgh lodged

oreseen in the procurement of the plan.
récc))’:wfsequently, the Cyclist Union objected. Th
Union mobilized politicians in the mumapal
council—who appeared not to be informed
of the change—who called the alderman to Woets
account. —

Waterboard needed to issue permits fo
Tgfts of the project. It imposed addlt}onal .
requirements related to water retention an '
drainage when 2 permit was apphed for by architect West8 objected, mobilized the
Avenue2. This affected the project scope. architect Wests objected, mobilaed the
According to severe e arbo t2|§ V\{?\Z a and demanded the undoing of the alteration.
due o e involving e Waterboare ' Rijkswaterstaat Rijkswaterstaat needed to verify the Route
planning of the project. , Decisions (i.e., ‘national zoning plans’
isition | Over 400 apartments had to be purch'ased'j developed by the Projectoxér;%cﬁ/a{‘:a)din
LAN | Land acquisiti by the Municipality of Maastricht (Project developed by the Project Agency. Lea g
Agency) to be demolished. A small numb? UP 10 e endorsement the content
residents objected, and some even appeat Rijkswaterstaat, but then Rijkswaterstaat
at the Council of State (the highest Dutch Rikewatersaat,but then Rijowaterstaat,

o the € tve cour). design for reasons of air quality which would
affect the project’s budget.

an objection at the Project Agency to the
phasing of a road bypass during construction
for reasons of safety, health and limited
parking space.

In detailing the design of the project, the
angle of a small tunnel relative to the

highway was slightly altered by Avenue2
when they applied for the construction permit
at the Municipality of Maastricht. Landscape

WAT | Waterboard

L e anetire Drojects
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Traffic audit
@

During construction Rijkswaterstaat

and that unsafe situations existed.

performed an unannounced audit concerning
traffic measures. The audit judged that the
measures taken by Avenue2 were insufficient

Through an iterati
ations Ofgco:Si*:itg;atlYe process, we constructed these cases as configu
s, i.e, context, manage )
condition , management and outcomes. The fi
eration ;ic;nce}:'ns the nature of the unplanned event. In this anal sLiasfIrSt
€ this as the context. Contemplating Table 1, the naturZ of tvl\wle
' e

CR1

Crisis

houses and 30.000 m? of commercial
properties between 2016 and 2026. The
financial and real estate crisis caused

budget.

part and parcel of the plan and Avenue2's
business case is the construction of 1.100

uncertainty regarding the balance of the

events vari ' .
e SOTa::; ‘é’;\d;b’-. In some cases it originates from the physical system
emironment (16 )B,I én L('J:[f\\lerE ;&i;:eLsEit primarily relates to the local scz/cietal
e, BI2, LAN, ENV, LEE, and CIV), th - .
WES), th : , the project system (i.e.
publ?c :rtlr?cal governance system including mother depa>rltment(sf Z,f E:\L
Spherepof thef s (i, BI2, WAT, ZON, WES, RIJ, TRA and PRO) or outsid the
e project (i.e, THE, TUN, CR1 and CR2). What sets the _eddle
: middle

CR2

Crisis- and
Recovery Act

In the beginning of 2010 the Crisis- and
Recovery Act was enacted. This law aims to
shorten procedures at the Council of State.

three categori ;
Westervele(??;”?s "apa.rt is that these strongly relate to what Hertogh and
, oin "social complexity” which is “prominently visible in?thearne

SOl

Soil
contamination

During the reconstruction of the
'Geusseltvijver soil contamination was

be removed.

discovered that was heavier than expected in
the reports. By law, this contamination had to

lationshi i :

e szt;:t/v\/\;:nt;he project delivery organization and local stakehold

’:, e project delivery organizati i -

et oraanizations” ‘ ! ion and their principal

paid . bg S?r:ﬁt'oﬁs (2010: 150). The first and latter catego:i)es ccﬁ)uldagi
ar in that respect, but differ from one another in terms of

BAD

Badger

changes (i.e., badger tunnels).

Leading up to the contract closure the local
badger habitat was identified. After the
contract closure it appeared that the habitat
had changed resulting in the need for scope

heir remoteness to th '
e project. In sum, the fir ition i
o f > S E ! / st condition is br
five categories: physical, societal, project, public, and remo'czken conn

PRO

Prorail

purposes. When the Project Agency

organization responsible for the Dutch

the issue during plan preparation.

Decommissioning the railway near the proje
area is necessary for project construction

requested the decommissioning, Prorail (th

network) acted obstructive since they felt
passed over as they were not consulted ab

The second conditio
n concerns the way in whi

he event. A y in which managers acted
nal—orien; ;arr; :e seen from Table 2, they try to deal with events buypi(;n

nagement—e.g., doubling the shi -
d chanai . " ing the shifts, changing planni
, Enga gllr?g CiEStrUCtlon modes—or by external-oriented ?na?waF;emn;:?
;tant tg n%t\mh the stakeholders, or some combination of both. It is i |
: e here that not all events are dealt with by both Pl;blic ;rr?d

rail

cwv

Civil initiative

In 2011 a city artist and an architect

sunflowers.

THE

Theft

Avenue2's site.

Table 1 Unplanned events in the A2 Maastricht project

. p e ebire nrolects

approached the Project Agency with an
initiative to perk up the construction site W

Construction materials were stolen from t

vate managers; some
ol X are of concern o
the third condition. to only one party. This is expressed

he third iti
= Whizcr)]ndltlon concerns the relationship between principal and
oy Ofatppezrgd to be a focal point in the interviews. This con
! wo dimensions. First, an ev . |
. e . ' ent ma b
principa - an y be acted upon b
o pulblc;r coptrac’For, or k?oth (i.e. interaction). This concerr)ns ch
public-private interaction. Second, if interacted upon, this ma
' y
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er or lesser extent, by either cooperation or con-
d contractor, i.e. join forces or shirk risks. This
e interaction. Hence, four basic types of public-

distinguished: autonomous public, autonomous
nifestation of the inter-

between principal and
re to interact.

be characterized, to great
flict between principal an
concerns the nature of th

private interaction can be
private, conflict and cooperation. The empirical ma

action is at least partly determined by the contract
contractor which provides directions for how they a

n concerns the ‘outcome’. Here we follow
t that no unambiguous measure of ‘good

outcomes' can be used in projects with multiple actors and interests. Hence,
we take the satisfaction of managers "based on their realized preferences
and goals, and the time and energy spent achieving those” (Verweij et al
2013: 1038) in a case as the outcome, which predominantly concerns time
budget, quality and/or the public-private relationship (Verweij 2012). Fo
instance, if goals are realized but with considerable energy spent, satisfac

tion is assessed as moderately high.

The fourth and final conditio
Verweij et al. (2013) to the exten

ve data in the preceding Table 1 an
and quantified in 2 data matrix. Th
ch case in Table 2 are provided els

In the next section, the qualitati
the following Table 2 are calibrated
detailed qualitative descriptions for ea
where (Verweij & Gerrits, forthcoming).

Comparing Cases with mvOCA and results

s for Table 2 are shown in Table
he calibration. However, as it turned out, this prod
logical contradictions, i.e. configurations that are associated with the
come in one case and with the absence of the outcome in another. Co
dictions are problematic because they cannot be included in the cO
son of different configurations. In addition, Version A produced logi
mainders, i.e., logically possible configurations that are empirically @
This means that there are fewer configurations that agree on the ou

The calibration rule 3. In a first mvQC

used Version A of t

T . e wenietiire protects

TUN Remote Internal Cooperation High
. i
BI1 Project Internal Private L -
BI2 Societal —
Societ / (Exgerna] Public (primarily) | Indiff
) y) | In 1derent or
WAT Public ——
External Cooperation Indifferent or
' moderate
LAN Societal External Public Hi
’ igh
Public E i
xternal Public {(primarily) | Moderate to
‘ high
Societal Internal Public Hi
‘ igh
Societal
(Extgrna] Public (primarily) | Hi
primarily) )| Figh
WES Eroje_-ct/ External Private
ublic (primarily) mol:ierate ©
. 'g
Publ
- fc External Cooperation High
[ Public Int_ernal Private
(primarily) (primarily) row
Remot
e Internai Pri\_/ate Indifferent or
— (primarily) moderate
ote internal Public Moderate to
' high
Phys
ysical | Internal Private Indifferent or
— (primarily) moderate
hysical | Internal Private L
ow
Public
External Public Indifferent or
. moderate
Societal | External Cooperation High
Remot -
e Internal Private Indifferent or

moderate

Table 2 Dealing with unplanned events
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Table 3 Calibration of conditions for mvQCA

e ctcture projects

and differ in but one other condition. The more contradictions and remain-
ders, the less there is to compare.

Specifically, first, EVENT{0} and EVENT{2} did not distinguish between
cases in any significant way (i.e,, it did not resolve a contradiction), but it
did produce more logical remainders. That is, the remoteness of the event
to the project does not account for the difference in outcome between cas-
es. However, the difference between the social or non-social nature of the
event does usefully distinguish different cases from one another. Second,
INTERA{1} (i.e., conflict) is empirically absent in our data, and two of the
four contradictions could be resolved by distinguishing between ‘autono-
mous private’ and ‘autonomous public’ interaction instead. In other words,

[«R RN S Fol ol Yol Nol) NI PEE EFy JUFg JUS JIFN JEIN JEFQ DY Y N
[k PN S Foll foll Foll Foll Nol P QUCE JEEY o)) pEty pury pury S Vol fe)

~Invjol=|=jol=|=inv]=a|ololo]olnvio]-]nvi

O—-\OOO-—\OO—t—\-—J—t—\—tOOO—t‘

Table 4 Data matrix (calibration Version B)
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h Version A of the calibration suggested that actions
her by the public or the private actor autonomously

lanatory feature for assessing the satisfaction
g these first results, the

The resulting data ma-

the first analysis wit
being performed eit

is possibly an important exp
with how unplanned events are dealt with. Followin

calibration was adjusted to Version B (see Table 3).

trix is depicted as Table 4.

In the next two steps We organized these cases over the logically pos-
sible configurations in a truth table and assessed the outcomes associat:
ed with these configurations. This resulted in Table 5. The 'C" in the SATIS
column indicates that cases disagree (i.e. contradict) on the outcome. The
logical remainders are not included in this truth table.

In the final step we identified minimal configurations that are associ

d with the same outcome through pairwise comparison. Contradictor

ate
his minimization process. The result

configurations were not included in t
are reported in Table 6.

TUN
BI1, TRA
BI2, LAN, ZON, LEE, PR(
WAT, RlJ, CIV

ENV

WES

CR1, SOI, BAD, THE

CR2

1
0
C
C
1
1
0
1

\l-h\l\lwmr\_)\l

Table 5 Truth table

T e ebeetiire DFOICCTS

SATIS{O}

SATIS{1}

EV * *
ENT{OP*MAN{O}*INTERA{2}+ | EVENT{1}*MAN{1}*INTERA{1}

w)
ut
=
pd
-
'_

[WE]

I

=

(&)

= I
=lsl |2
’._
12| |8
[FW]

o |
o O =z
|+ =
S| & S|
HISREE
2: <Z

o Sia

4 9
—|®© ﬁ%
NEN R NIO

Table 6 Results of the truth table minimization
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The thi indi

ot Systetr:l)r?h;ir: Clir:::;a\;?:htzzteit:cr);;ail, Igcal event (i.e, from the proj-

. L with | -oriented private ma i
o i . B ol 0 Sy
esolved the issue _t‘:astS (V.VES.)f some plan adjustments were made whicz
tris fincing is onl Wf' out significant delays or budget overruns. Although
coroborated b t); Ofrmally supported by one out of eighteen cases, it is
lote managers )(/10 rem tlrst squtsor? formula [1] which states that wher; pri-
e issue (VAN engage Wl‘th. the societal environment to deal with

} * INTERA{1}) this is associated with low satisfaction

Explanation of the results

The first solution s associated with low satisfaction. It states thatin six of
the eighteen cases, irrespective of the nature of the event, internal-oriented

private management actions dealing with unplanned events are associated
action. This is certainly the case for BI1, BAD and TRA were

with low satisf
satisfaction was low. For the other three cases (THE, CR1 and SOI) where
cut. In these three

satisfaction is indifferent or moderate, this is less clear-
casonable to say that the avents could not have been prevented
d explain the moderate or indifferent satisfaction
be different for the first

casesitisr
by the contractor. This cou
expressed by managers in those cases. This may

three cases.

Argu
- cz?n Zt:)’;;ze: :)hree stgﬁements gf sufficiency towards high satisfac-
| istent (o, ther e empirically quite weak. That is, although they are
. covere:d"b t :eare no contradictions on the outcome between the
e of the eightzen m), the second §olution formula is covered by only
i terms s even IOcvjses;s‘and thg unlq.ue coverage of the individual solu-
L vcen consistenc e;. s explained in the QCA literature, this tradeoff
008). Utilzing this )t' a:; coverage is by no means uncommon (e.g., Ragin
performed an ad:;t~e0ﬁ| to fortify the empirical strength of our results,
figurations (see Tabtlona mvQCA where we included the COntradictor);
L the number fe 5) in the minimization for SATIS{1}. Thereby we
L coverage) ando cases covered by the solution formula [2] by eight
o< B2, LAN ZC’)N LE;IrBlél(t)aneousW the inconsistency since the added
the outco‘me Hlowel , WAT, RlJ and CIV do not all have a score of
BI2, PRO, WAT) and ver, only three of those eight cases do not score 1
ory. He;lce, arguab?yo?r?c(l):;?nzsil::!ee cases has a score in the lowest
d yield lower consistency scores, butizgi];rfi?isc:!c?ytlzivzmlmization

The second solution consists of three terms. The first term indicate

that in two cases, irrespective of the nature of the event, internal-oriente
public management actions dealing with unplanned events are associate
with high satisfaction. In the case of dealing with the environmental inte
est group 'Kloar Loch' (ENV), the responsible public planning manager di
not engage with the group during the legal procedure. He managed by th
adage of ‘anything you say can and will be used against you in the cou
of law". In the case of the Crisis- and Recovery Act (CR2) this is a differe
story. Here the event is remote to the project and the internal-orient

management qualification reflects this.

The second term indicates that remote event that is dealt with int
nal-oriented and in cooperation between principal and contractor is
sociated with high satisfaction. In this case (TUN), internal manage
strategies were oriented at anticipating the impact of the future Iegisla"
on the project. This event was considered by the respondents as a P
issue with a potentially large impact that could not reasonably be |
Avenue? to be dealt with. This was recognized by both public and P
partners, and this provided a good basis for public-private cooperati

s additi T

t and s:cr:)ar:dn::?r: § Ifteratpn produced somewhat similar results.

d. However, the th-sdo SO|u.t'°” formula [2] in Table 6 remained un-

i bECamle e ir so_lutlonj term that was solely covered by WES

interaction INTe parsimonious since, logically, it does not matter
(INTERA) is autonomous public {0}, autonomous pri-
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vate {1} or cooperative {2); satisfaction is produced nevertheless. Hence,
the INTERA condition is dropped from the solution term to yield the more
parsimcmious result; EVENT{1}*MAN(1} - SATIS(1}. In other words, ‘social,
local events that are dealt with by external-oriented management actions’
is sufficient for high satisfaction. Thus, external-oriented management is ‘
an INUS condition; it is necessary for dealing with unplanned events, but

not sufficient since it only coincides with a social, local event Moreover, as
indicated by the existence of the two other solution terms, there are other ff
combinations of conditions that are also associated with high satisfaction.

between princi

managempg:lcslgzlr;:ircontlractor. Ip particular, (1) internal-oriented private
orented management ion? y assouateq with low satisfaction, (2) external-
of social, local events 5; rongly aSS‘OClat.ed with high satisfaction in cases
sssociated with i h’an' (3).somet|mes internal-oriented management is
the cooperation bgi \ V:atlsfac'.uor?, depending in particular on the nature of
that balancing managz:estn?tcr;ptael ?end contractor. Moreover, we showed
so-much balanced management acgt:liozsa:/til:::;yae;c;tc: mix of often not-

Discussion of results

Conclusions and discussion

e first conclude our analysis by evaluating which configuration
of management actions and contexts produce what outcome
Then we discuss the underlying results and provide interpret
tions and directions for future research. We finish our contribution by brie
ly discussing some methodological issues.

We used the term ‘associated’ repeatedly instead of t

. , s ' repea he more ge

| i(:“ii)sjfi pcee:]uiepd : ;); chi:lé:(teso. Thl: is for good reasons. “QCA 302?23

| . X' of complex phenomena and

, F:qzwbi:it Ltor;;cgzrf e;;ts like a flashlight that points at some crucislr(sjgzst:eisn'
e s ot e cases under investigation” (Rihoux et al., 2009: 170)

o deomio o ts:me spots, bqt many remain to be studied. Claiminé
- b(,)|d of the set-theoretic necessity/sufficiency nature of QCA

’ , especially since there are so many more potential epranations:

ilable. In addition, recognizi
, recognizing a certain
ctory explanation. . pattern does not yet equal sat-

Conclusion

We were puzzied by the observation that sometimes a certain mana
ment strategy results in good outcomes and sometimes not and we ’
out to evaluate how events in infrastructure projects are dealt with,
which configurations of management actions and contexts produce W
outcomes. We constructed eighteen cases of managing unplanned ev
within the A2 Maastricht project and via a grounded and iterative res
process we arrived at a number of results. Most importantly and cont
to the sometimes rather one-sided ‘either/or explanations’ in the
structure project management literature, we showed that context is
in explaining the different and sometimes contradictory results pro
by management strategies. Sometimes internal-oriented and som
external-oriented management is associated with high satisfactio
depends on the nature of the event, and/or of the cooperative relat

- We poi i
. ass}l;dr;izj 3:; :hdsliilrgpoc}e between cases that are covered by the first
, . In all these cas
e c >V es, the event was dealt wi
Yth:?tvrvz:]c;or, ?ut satisfaction was rather low nevertheless. This ism:wlct:;
iy ;Wprlxate managers deploy internal-oriented strategies, low
 xoressed s. As mentioned above, during the interviews some man-
éeV:nts s(iHEmdﬁference (both verbally and non-verbally) regardin
oeevent |I CR}: and SOI). Some events are just impossible to influ?
- Crit.. nI other remot.e events, the perceived potential impact on
e e 'CT path (planning) is too big to ignore. This is most promi
velopment of the new tunnel -
i tandard (TUN
+te th s ). The need
’ is impact was felt by both Avenue2 and the Project Agenct;
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respondents referred to the northerly A73 Roermond tunnel which, since
its commissioning in 2008, is plagued by closures for safety reasons, result-
ing in traffic jams. With this snafu in mind, principal and contractor want to
build a safe tunnel but not at the expense of construction delays and cost
overruns. Indeed, the idea that the city has to endure the discomforts of
the construction works after 2016 is deemed undesirable. The shared sense
of urgency seems to have provided a good basis for contractor and prini-
pal to cooperate in this case (cf. Verweij, 2012). The same line of reasoning
can be said to apply to the crisis (CR1): there is a large potential impact and
there is a shared desire for real estate development. However, in this case,
Avenue? plans to develop the real estate in a 10-year period between 2071 "
and 2026, so respondents think that there is enough flexibility to deal wit
the crisis. This discussion points at an additional explanatory condition
perceived potential impact on the critical path of construction.

?Lsr::rs]sed abovg. For the ENV and CR2 cases, as public planning and pro-
bidderecvt werela mtedrwoven (Van Valkenburg & Nagelkerke, 2006) and the
as selected before the public planni inish
. ! planning was finished, ch i
the public zoning and Route Decisi od procure
ecision plans may result in a failed
‘ . ' rocure-
x:sn: ?.n? high costs smcg the bidder was already selected. Henfe tI:J:ree
elief when the Council of State declared the public plans irrevoclably

Fi ' i
eXtemr;alllg/,rizs tcc:jncluded in the previous section, the analysis showed that
-oriented management is strong| i ith hi
1an2 y associated with high satisfaction
ar;(?N S:/z;trt:e spplzsge is often the case for internal-oriented management
, it should be kept in mind that this .
| . could be concluded i
cluding two logically contradi [ oo
adictory configurations. He i
mains what explains these two ¢ icti ouch the oo
ontradictions, although th icti
. . gh the contradictions
rT:ednot very s.trong. Nevertheless, what the three cases with indifferent or
u 0 tera':]e sfatlsfactlon (BI2, PRO and WAT) seem to have in common rel
ive to the five other cases is that re ,
spondents expressed their satisfacti
n terms of missed opportunities to i o
! s to involve particular actors i
' . | in the plan-
n}:r;gcofc It.hte L;l)r(.)Jects. Not myolvmg Prorail (PRO), the Waterboard (WAT?and
’ yclist Union and municipal council (BI2) respectively was perceived to

have caused the events in the first [
fave ¢ place. This suggests the i
nvolving stakeholders in the planning phase ” e mportance

Another possible condition underlying the differences within the fir
path associated with SATIS{0} may be the extent to which the contract
had a (too) strong a focus on design and planning issues (811, TRA an
BAD). Encouraged by the deadline-driven nature of new types of publi
private partnership contracts, contractors tend to focus on making rap
progress thereby sometimes losing sight of the local, social environme
in which a project is embedded. This may backfire on the project’s proce:
However, this does not seem a big issue here since the A2 project enjo
local public and societal support given its clear added value for the
and its citizens. But in more contested infrastructure projects this may
whole different story. Support for a project may also be an important
dition to include in further studies that compare projects.

al reflection on the method

eviou
e inf:i,t\:\lljec tclijerzeloped Q(CGA as a complexity-informed approach to eval-
projects (Gerrits & Verweij, 2013; Verweij '
et I, ; Verwel) & Gerrits, 2012;
pproach here to evaluate the m ,
stricht project. In addition t indi e oot
. o our findings we hope to hav [
| | e contributed
i';ig;a;c;]c anq transparent evaluation approach. On the one hand it ap-
: Oth; }:lquuineSSI diversity and contextual nature of projects a:d
and it appreciates the need for s is imper
patterns. This is im [
0 transfer lessons of individu e on
al case analyses to f j
- | uture projects. On
e, some final remarks need to be made. First, the time di:nension

The second solution formula [2] indicates that sometimes, interna
ented management strategies are associated with higher satisfaction
CR2 and TUN). Although, the cases associated with these two confi
tions are quite diverse, they seem to have in common that they h
potentially large impact on the project’s development. The TUN cas
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which is inherent to any complexity—informed perspective in some way or
another, is strongly underexposed in QCA approaches. In our analysis we
have carefully paid attention to time by constructing the cases in such a
way that the event is chronologically prior to the other three conditions
(MAN, INTERA and SATIS) in each case. Moreover, time is also expressed
in the qualitative interpretation. Nevertheless, QCA is an approach that is
weak on researching the dynamics of cases such as infrastructure projects
(Verweij & Gerrits, 2013). Second, we decided to work with mvQCA. This is
arguably not the best method for any evaluation. What to use, €.9. csQCA,
mvQCA or fsQCA, ultimately depends on the conditions to include in the .
analysis and how these are best calibrated. Crisp, multi- and fuzzy sets all
have some distinct disadvantages and advantages (Schneider & Wage
mann, 2012; Thiem, 2013; Vink & Van Viiet, 2009; 2013), as do the differen
software packages related to those methods (see www.compasss.org for a
overview). Finally, through the iterative processes of data-collection, cod
ing and casing, we arrived at a certain set of conditions to be included i
the QCA process. Other projects with different characteristics, and oth
methods and techniques of data collection may result in a different set
conditions. However, this does not invalidate in any way the usability
the approach we introduced here for researching diversity and patterns
infrastructure development. '
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