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Abstract

Resear ch background: Researchers traditionally assume that learningpi®duct of expe-
rience. In general, it means that learning can ¢ake place through the attempt to solve
a problem and therefore only takes place duringifictOn the ground of organizational
theory, it has two implications. First, we can &gtieat repeated activity requires less effort.
Second, we can argue that firms undertake acsyitiéth which they have been the most
successful in the past and that they expect thdenbst successful in the future.

Pur pose of the article: The aim of the research is twofold. Firstly, thiscke aims to inves-
tigate if we can identify a relationship betweer #xperience in PPP projects and the per-
formance of initiatives of this kind. Secondly, t#uicle aims to provide an interpretation of
the relationship between experience and PPP peafuren

Methods: This research investigates factors influencing sbhevival of PPP projects in
Poland over the period 2009—2015. Cox proportitiaaiard model is utilized to distinguish
between PPPs that succeeded to the operation phdsthose that were canceled on the
procurement stage.

Findings & Value added: The research confirms the existence of a positationship
between experience in PPP and the outcome of alBN@fopment.
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I ntroduction

The problem of understanding how organizations ldgveompetence has
been widely discussed on the ground of organizati¢@yert & March,
1963; Levitt & March, 1988; Argyris & Schon, 1978rgote, 2001) and
strategic management literature (Zollo & Winter02p In Poland, the
problem was raised, for example, by Mikuta (200&) &lejniczak (2012).

One of the areas that have been receiving incrgasitention from
scholars is the study of experience — performamtationship (Anand,
Mulotte & Ren, 2016). This relationship is generalescribed as the asso-
ciation between the number of times a firm has ootetl the particular
activity and the resulting performance and is ipteted consistently with
the long-standing idea that learning is the prodifceéxperience (Arrow,
1962). The role of experience in increasing pragitgtwas first observed
by aeronautical engineers, particularly by T.P.ghti(1936). He measured
that the number of labor-hours expended in the ymrtboin of a particular
part of a plane is a decreasing function of thal taamber of the same parts
previously produced. Other scholars took up the idled have shown the
existence of the same type of “learning curve” iwide range of opera-
tional processes.

More recently, the study on experiential learningcesses has been ex-
panded to numerous corporate development activitiekiding new prod-
uct introduction, international expansion, alliasicand acquisitions (Hay-
ward, 2002; Zollo & Reuer, 2002). These studiesegaly confirm the
existence of a learning effect. Yet, some schodagse that the learning
through corporate development activities differendr learning through
operational processes (Anaatdal., 2016). Consistent with this reasoning,
the experience accumulation in corporate developraetivities is more
complex and depends not only on the experientahlag, but also on the
willingness to repeat this types of activities tlaaé associated with the
highest past performance.

According to the above mentioned, the primary afnth@s study is to
apply the concept of experiential learning to iniggge projects developed
by public organizations. We will focus in particulan public-private part-
nership (PPP) projects initiated in the 2009-204&ry

This paper intends (i) to investigate if we canidate the relation be-
tween the experience in PPP projects and the pesfoce of this kind of
undertakings and (ii) to provide an interpretatminthe relationship be-
tween experience and PPP performance.

The composition of the article is as follows. Thexinsection discusses
PPP as a subject of the research, then followeihgiifutional details on
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PPP in Poland. Methodology part of the study exgldhe reasons for ap-
plying Cox regression model, data uses, samplayadesid variable selec-
tion procedure. The next part displays the resuthe model resulting in

discussion part and conclusion of the presentedystu

PPP as a subject of theresearch

Most commonly PPP is perceived as a tool for piagdnfrastructure
investments. Typically, this types of arrangemerg arganized around
a design, finance, build, own, operate, transfedeh@and involves private
sector financing and private sector project manage mapabilities.

We can identify a range of economic, social andtipal reasons and
motives for the growth of PPPs. For example, ther@ growing body of
evidence-based literature attempting to explain whgome cases public
authorities are more willing to choose this orgatianal form of delivering
infrastructure services (Hammarei al, 2006; Galilea & Medda, 2010;
Busoet al, 2017; Moszoret al, 2014).

Investigating the factors that exert an impactrendevelopment of PPP
some scholars emphasize the importance of chatarthist be undertaken
by potential providers of public services (McQué&i&cherrer, 2009). The-
se decisions can be affected by poor contractuggdeand arrangements
and inappropriate risk-sharing (based partly oritéich expertise, experi-
ence and capacity, especially at a local level)waB as accountability
(Pollock et al, 2007). Recently Klijn and Koppenjan (2016) inigasted
what kind of contract characteristics influence PRRHRormance.

According to Hart (2003), one of the main propeartya PPP is to bun-
dle facility construction and service provision.eBk two phases can be
considered as the most important in PPP contr&tdsvever to obtain
a wider research perspective on the process thosis implementing
PPPs we should get back to the date of announceshenPPP tender. In
this case, we can assume that the willingness operate under PPP is
revealed firstly by the public party. This can lesdibed as the date 0. The
tender continues to the date 1 when the privattg@ars selected and the
contract is specified. The facilities are deliveegddate 2 and the services
are provided between date 2 and date 3 when theacbffinally comes to
a close. Identified milestones allow us to distisguhree phases in a PPP
project (Wegrzynet al, 2018).

In this context, we can utilize the market datdind out what features
of the PPP contract and its main actors help toen®RP project from one
phase to the next. Adopted research approach vmlfdto assess the im-

511



Equilibrium. Quarterly Journal of Economics and Boonic Policy 13(3), 509-522

portance of experience among other factors coninigpuo the PPP perfor-
mance.

PPP in Poland

In Poland, the process of implementing PPPs begdata as 2009, when
the new PPP law came into force (Tasan-Kok & Zalac2010; Wo-
jewnik-Filipkowska & Trojanowski, 201%miechowicz, 2014).

During the 2009-2015 period the total number ofcameced PPP pro-
cedures reached 425. However, only in 119 casest@rpartners were
selected. More than 70% of all PPP procedures waswnced by munici-
palities. The average contract value reached appetzly 13 million Euro
while half of the contracts did not exceed the amiaf 1.7 million Euro.
We may notice therefore that the characteristieafsh PPP market can be
reduced to two its main features: local nature thedfact that the market is
still in a development phase (Hajdys, 2016).

Resear ch method and data

The research employed survival analysis to uncaveausal relationship
between PPP characteristics and its performanageneral, survival anal-
ysis is a statistical framework for studying theation of an event. This
type of analysis is well established in severaldieof knowledge. This
method has been extensively used in medical anithesring research for
studying the survival time of patients or the relliay of devices
(Sokotowski, 2010).

Recently, the use of survival analysis is increglginvidespread across
different disciplines of social science. Severdhats have employed dura-
tion models to analyze the determinants of lendtstay in tourist accom-
modation (De Menezest al, 2009) or the survival of ski lift operators
(Falk, 2013). Such methods have been also usdtdaturation analysis of
software projects (Sentasal, 2008).

Considering PPP literature Busbal. (2017) utilized this method to ex-
amine under what conditions public authoritiesracge likely to use a PPP
rather than traditional procurement methods. Howeeethe Author's best
knowledge, there is no prior application of suchdels to the analysis of
PPPs duration.

This study focused on the first phase of a PPRepropamely procure-
ment stage. The necessity to limit the study te stage resulted from three
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main reasons. First of all, the duration of thecprement stage is closely

related to its cost — especially the cost thatdesen already incurred by all

participants and cannot be recovered. The nexbneigsassociated with the
specific feature of PPP market in Poland — a pteepnumber of PPP
initiatives that did not reach the next phase desdras a service provision.
The final argument is the data availability. Stitsson PPP in Poland co-
vers information on two dates — the date of a teramouncement (t0)
and the date of private partner selection (t1)rmiation of these two rele-
vant dates can be obtained only for projects thateeded to the next
phase. Information on the duration of the initiathat did not succeed is
— in practice — unavailable.

The reasons stated above determined the choit¢e &furvival analysis
as a tool to study the project duration. The beérafiusing the survival
analysis is the fact that we can construct prolstigiimodels for the dura-
tions utilizing the data not only from projectsy fwhich we know both
dates but also from projects that we don’t haverimftion on a termina-
tion date. In this specific case, projeh@ving the private partner select-
edwere defined as completed observations (coded. &rdjects that were
not completed in the way that allowed them to mivihe next phase were
defined as uncompleted observations (codes ash@)duiration of uncom-
pleted observations (right censored) is definedhastime from the start
date until the date when the data collecting wappsd. A graphical
distribution of duration of PPPs — procurement stag is presented in
Figure 1.

The data set covers 423 PPP projects. The dataiusked model were
obtained individually for each project from theioil websites dedicated
to public procurement: Teds Electronic Daily (TE&)d Public Procure-
ment Bulletin (BZP). The number of PPPs that prdedeo the next phase
(completed observations) was 118 while the unsstgkeguncompleted
observations) procedure reached 305. The meaniahsatere as follows:
5,66 months for completed observations and 51,5mtmsdfor uncompleted
observations.

The duration of a PPP procurement may be affecyesl tange of fac-
tors characterizing the project, PPP partners erntlarket. Data obtained
from tender announcements enabled to prepare Hiogvilog set of factors
describing PPP projects:

- type of public partner: local governments — typedrgl, semi urban,
urban), local governments — type 2 (big cities)Jafe level of govern-
ment, central government,

— construction phase: required/not required,
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- type of private partner engagement: building oflitzes is not required,
new facilities are required, modernization/renawasiis required,

- legal form of PPP procedure: concession for coostm works, con-
cession for services, PPP under concession law,uRB& public pro-
curement law,

— number of procedures for the same project: proeedonducted only
one time, procedure repeated for the same project,

— experience in PPP procedure: public entity has xperence in con-
ducting PPP procedures, public entity has expegi@mconduction PPP
procedures,

— experience in PPP cooperation: public entity hamadly been engaged
in cooperation under PPP, public entity is not gegain cooperation
under PPP,

- year of starting the PPP procedure: project staottdreen 2009-2010,
2011-2012, 2013-2014, 2015.

The mean durations of PPP projects divided accgridirthe enumerat-

ed categories are presented in table 1.

Results of theresearch

To report the results, we present the Kaplan-Megtimation of the dura-
tion curves and construct a Cox regression modstrdeng the relation

between the duration and different groups of PRifepts. The Kaplan-

Meier survival estimates help to identify what kimidPPP project are more
likely to reach next phase (in our case it meaas dine less likely to sur-
vive). These estimates are shown in Figure 2.

In general, the types of PPPs that are most liteelyroceed to the next
phase are the following: initiated by central goweent and its representa-
tives, PPPs for which private partners are not gegan building facilities
and/or conducted under concession for servicesgwoe.

Concerning public-private experience, we could thay either previous
experience in initiating PPPs or undertaken codjmeraincrease the
likeliness for a new projects success. However ctience to proceed the
contract is decreasing with the next announcenietiteacsame project. The
last figure doesn't suggest that the likelihoodstovive depends on the
period in which PPP procedure was initiated.

To get a further idea of the magnitude of thesatimis there is a need
for statistical testing. There are various statittests in the literature. In
the study, two test were chosdng-rank test and Gehan-Wilcoxon test.
Considering the results of these two tests, we aargect the null hypoth-
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esis on the lack of differences between Kaplan-Médistributions in two
casespublic partner typeandyear of starting procedure

Finally, Cox’s proportional hazardnodel was used to estimate the in-
fluence of explanatory variables on the hazardrofape partner selection.
One of the key assumptions in the model is thgbroportional hazards.
According to this condition, the survival distribrts should have hazard
functions that are proportional over ting&choenfeld residuals teisidicat-
ed that the proportional hazard condition was radidated for factors: (1)
legal form of procedurand (2)number of procedures for the same praject
That is why these two factors were excluded fromthier analysis.
Additionally, correlation test was conducted foe tremaining variables
and these tests did not reveal any significanticgla between factors. Ta-
ble 2 shows the results of th®x proportional hazardnodels.

We were interested in exploring the link betweer? PRerformance and
public entities experience in PPPs. The relatignski described in the
models by hazard ratio, which exhibits the ratiottod probability of an
event (going to the next PPP phase) in one groubegrobability in the
reference group. A hazard ratio higher than 1 iigie a higher probability
of ending procedure with a success while lower tharspectively lower
probability.

The first two models investigate experience — PRBcyrement
(Exo_p)and experience — PPP cooperatiBx_Q separately. We found
that experience obtained from PPP cooperatioqp (9 has less impact on
PPP procedure than experience obtained during ctinduprevious PPP
procedures. Due to this fact, in the next two medet usedExp_pindica-
tor. The difference between Model 3 and Model 4 le the way of dis-
aggregating private partner engagement. In the M&dRPP projects were
divided into those for which construction phase wegiired or not. In the
Model 4 we included an additional factor, the tgbengagement in a con-
struction phase. This resulted in a dividing PP8&jgats on three groups:
(1) PPP for which private partner is not requirednivest in any facilities
(2) is required to build new facilities and (3)&guired to modernize exist-
ing facilities. We found that Model 4 explains thervival of a PPPs in
a more complete manner.

The presented results are quite intuitive — exmgkptévate partner en-
gagement is the most powerful predictor of the isahof PPP projects. If
a private partner is not required to build faci#j there are more than two
times as likely to find a private partner as foe ther cases (Model 3).
However previous experience in PPP also influefi@R procedure. The
hazard ratio is 0.668 indicating that lack of exgere in PPP procedure
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leads to a 33 percent lower probability to proctes project to the next
phase.

Conclusions

The applied methods of survival analysis alloweddsess the intensity of
reaching the operational phase by PPP projectslang. According to the
provided models, the outcome of a procurement pbapends mostly on
the type of a private partner engagement that coeddire building new
facilities, modernization/renovation or simply piding infrastructure ser-
vices. We also found that the experience gainemin@ucting procurement
procedure influence the duration of a PPP projaageneral, it means that
if a public entity has experience in conducting RiP&cedures, it is more
likely that the next PPP announcement will be peeig verified by the
market. However, we cannot apply this conclusmalt types of PPP pro-
jects. Public entities are rewarded only for thpsejects which involve
searching for new opportunities for public-privatoperation, contrary to
those activities that try to modify previous unsssful projects.

As Anandet al. (2016) explain, investment decisions are charze@r
by high levels of causal and outcome ambiguity lamdlevels of frequen-
cy and similarity (Ananctt al, 2016). That is why repetitive projects were
not likely to perform better, as it is observedhia case of repetitive opera-
tions process.

This could lead to some main implications for thagtice. We can say
that the chance for a success decreases with mdkitiger attempts to
repeat the same PPP project. This could guide idacmsakers to allocate
the resources, e.g. time and experience of citgefivorkers, in a more
effective way.

In this context, it is interesting to investigatewhthe positive or nega-
tive experience gained in implementing PPP affdesdecisions of neigh-
bor municipalities, especially to search for théees of mimicking or
yardstick competition (Matkowsket al, 2018). One more direction for the
future research is to expand the duration anabfsSRPP projects. One sug-
gestion is to treat the repeated PPP procedurescasrent survival epi-
sodes and compare them to the results obtainednfandividual episode
(Bieszk-Stolorz, 2018).

Unfortunately, the major limitation of the studyridated to the nature
of the data. A lack of reliable, publicly accessiblatabase on PPPs limits
the possible directions of the analysis of PP Poilaif.
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Annex

Table 1. Mean duration for the levels of each factor

Mean duration

Factor Description Levels (months)
local governments — typel (rural, semi urban, 1 418
Public partner type urban) '
(Pub_type) local governments — type 2 (big cities) 2 48.5
middle level of government 3 23.4
central government 4 27.6
Construction phaseconstruction phase not required 1 221
(Cons_phase) construction phase required 2 44.7
Type of private building of facilities is not required 1 22.1
partner new facilities required 2 49.4
?g)?segeer?lg?t modernization/renovations is required 3 315
concession for construction works 1 22.3
Legal form of concession for services 2 60.9
p[oce?ure PPP under concession law 3 51.3
(Leg_form) PPP under public procurement law 4 27.3
No. of procedure procedure conducted only one time 1 321
for the same
I()l\r%f;:oj) procedure repeated for the same project 2 42.6
Experience — PPP public entity has no experience in PPP 1 475
procedure procedures )
(Exp_p) public entity has experience in PPP procedures 2 .3 40
Experience — PPP public entity engaged in cooperation under PPP 1 533
cooperation public entity not engaged in cooperation under 5 433
(Exp_c) PPP )
Year of starting project started between 2009-2010 4 80.1
procedure 2011-2012 3 61.0
(Year) 2013-2014 2 39.7
2015 1 17.7
Table 2. Results for Cox proportional hazard modeks),05
Factor Model 1 Model 2 Mode 3 Mode 4
HR p HR p HR p HR p
Cons_pase_1/2 2.120 0.000
Typ_eng_1/3 1.400 0.000
Typ_eng_2/3 0.490 0.000
Exp_p_1/2 0.609 0.008 0.645 0.018 0.668 0.030
Exp_c_1/2 0.674 0.085
AIC 1381.77 1386.22 1366.7: 1361.05
SBC 1384.54 1388.99 1372.2 1369.36
R2 0.059 0.023 0.18¢ 0.237
No. of. c. obs. 118 118 118 118
No of obs. 423 423 423 423




Figure 1. Distribution of the duration of completed and ungdeted observations
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Figure 2. Continued
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Procedue was repeated for the same project
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