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Lessons learned are project insights with direct business relevance that can be transferred and
applied to improve future project outcomes. Project-based companies have recognized the im-
portance of capturing lessons from projects and applying them within the organization. Without a
structured lessons learned process, organizations risk repeating the same mistakes across pro-
jects, resulting in avoidable costs, wasted resources and missed opportunities for performance
improvement. The current research has not focused on lessons learned processes in small pro-
ject-based organizations and specifically on modernization projects.

The objective of this thesis was to develop a lessons learned process for modernization pro-
jects. This thesis adopts a single-case study design and constructive research strategy focusing
on lessons learned within unit A of the target company A. The target company is a global tech-
nology company, and this research focuses on its one unit which delivers modernization projects
in marine industry. Currently, the unit does not have a lessons learned process. The unit wanted
to have more systematic way to capture project lessons and use them. The research was done
as qualitative research and included a literature review and an empirical study. The empirical
study also included internal benchmarking with three internal units of target company A.

The data collection methods were semi-structured interviews with the stakeholders of unit A
and three benchmarking units and studying project related documents. Overall, 24 interviews
were conducted. The improvement suggestions gathered from the unit A stakeholders and bench-
marking units provided input how the lessons learned information should be captured and how
the lessons learned process can be systemized in unit A.

The empirical research identified several challenges in unit A's current project learning prac-
tices, including the absence of a structured close-out and lessons learned process, inconsistent
documentation, tacit knowledge sharing and limited cross-functional knowledge sharing. Further-
more, feedback both internal and from customers is almost entirely absent or relationship-de-
pendent, and management support exists but lacks consistent follow-through on development
actions.

In response to these findings, a structured lessons learned process model was developed.
The process involves continuous knowledge capture beginning at project kick-off, a mandatory
cross-functional lessons learned meeting involving project management, engineering, sales, pro-
curement and management, formal action ownership and follow-up mechanisms, standardized
documentation requirements, and a dedicated storage structure for reliable retrieval. The devel-
oped lessons learned process identifies key discussion topics for the lessons learned meeting,
including project schedule review, financial review, scope review, technical modifications, supplier
and material quality, client feedback, risk review and feedback. The lessons learned document is
stored and action points are defined based on the observations. Actions are tracked and annual
project lessons review is conducted to support project-to-organizational level learning. Together
these elements aim to convert tacit project knowledge into explicit organizational learning, reduce
recurring mistakes, and support continuous improvement across unit A's modernization projects.

The primary scientific contribution of this thesis is the development and empirical grounding of
a lessons learned process model specifically designed for a small, cross-functional project-based
unit and modernization projects. The developed lessons learned process operationalizes contin-
uous lessons learned capture beginning at project kick-off rather than solely at closure. In addi-
tion, it introduces a cross-functional participation structure that formally integrates the roles of
sales, engineering, project management, procurement and management.

Keywords: Lessons learned, project learning, modernization project, cross-functional integration
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Projektioppiminen tarkoittaa projekteista saatuja oivalluksia, joilla on suora liiketoiminnallinen
merkitys ja joita voidaan siirtda ja soveltaa tulevien projektien suorituskyvyn parantamiseksi. Pro-
jektipohjaiset yritykset ovat tunnistaneet projektioppien keraamisen ja hyédyntamisen tarkeyden
organisaatiossa. llman strukturoitua projekteista oppimisen prosessia organisaatioiden riskina on
samojen virheiden toistuminen projekteissa, mika johtaa kustannuksiin, resurssien tuhlaamiseen
ja menetettyihin mahdollisuuksiin suorituskyvyn parantamisessa. Aiempi tutkimus ei ole kohdis-
tunut projekteista oppimisen prosesseihin pienissa projektipohjaisissa organisaatioissa eika eri-
tyisesti modernisaatioprojekteissa.

Taman diplomitydn tavoitteena oli kehittda projekteista oppimisen prosessi modernisaatiopro-
jekteille. Tyossa kaytetdaan tapaustutkimuksen ja konstruktiivisen tutkimusotteen yhdistelmaa, ja
tyd keskittyy projekteista oppimiseen kohdeyritys A:n yksikdssa A. Kohdeyritys on globaali tekno-
logiayritys, ja tutkimus kohdistuu sen yhteen yksikkdon, joka toteuttaa modernisaatioprojekteja
meriteollisuudessa. Yksikolla ei talla hetkella ole projekteista oppimisen prosessia ja yksikké ha-
lusi systemaattisemman tavan kerata ja hydédyntaa projekteista saatavia oppeja. Tutkimus toteu-
tettiin laadullisena tutkimuksena, joka sisalsi kirjallisuuskatsauksen ja empiirisen tutkimuksen.
Empiiriseen tutkimukseen kuului myods sisainen vertailuanalyysi kohdeyrityksessa.

Aineistonkeruumenetelmina kaytettiin puolistrukturoituja haastatteluja yksikkd A:ssa ja kol-
messa vertailuyksikdssa, seka projekteihin liittyvien dokumenttien analysointia. Yhteensa toteu-
tettiin 24 haastattelua. Yksikon A sidosryhmien kehitysehdotukset ja vertailuyksikdista saadut ha-
vainnot tarjosivat arvokasta tietoa siitd, miten projekteista oppimiseen liittyvaa tietoa voidaan ke-
rata ja miten prosessi voidaan systematisoida yksikdssa A.

Empiirisina tuloksina tunnistettiin useita haasteita yksikdn A nykyisissa projektioppimiskaytan-
noissa, kuten strukturoidun projektin paatos- ja projekteista oppimisen prosessin puuttuminen,
epajohdonmukaiset dokumentointikaytanndt, hiljaisen tiedon varaan rakentuva tiedon jakaminen
seka rajallinen poikkifunktionaalinen integraatio. Lisdksi palaute seka sisainen ettd asiakkailta on
puutteellista tai henkildsuhteisiin perustuvaa, ja johdon tuki kéarsii johdonmukaisen seurannan
puutteesta kehitystoimenpiteiden osalta.

Tulosten pohjalta kehitettiin strukturoitu projekteista oppimisen prosessimalli. Prosessi sisal-
téa jatkuvan tiedon kerdamisen projektin aloituksesta alkaen, pakollisen poikkifunktionaalisen
projekteista oppimisen kokouksen, johon osallistuvat projektinhallinta, suunnittelu, myynti, han-
kinta ja johto, formaalit toimenpiteiden omistajuus- ja seurantamekanismit, standardoidut doku-
mentointivaatimukset seka tallennuspaikan luotettavaa hakua varten. Kehitetty projekteista oppi-
misen prosessi sisaltdad keskeiset kasiteltavat aiheet kokoukseen, kuten projektiaikataulun tar-
kastelun, taloudellisen katsauksen, laajuuden hallinnan, tekniset muutokset, toimittaja- ja materi-
aalin laadun, asiakaspalautteen seka riskiarvioinnin. Projekteista oppimisen dokumentti tallenne-
taan kokouksen jalkeen ja havaintojen perusteella maaritellaan toimenpiteet, joiden toteutumista
seurataan. Lisaksi toteutetaan vuosittainen projektikatsaus tukemaan oppien siirtymista projekti-
tasolta organisaatiotasolle. Yhdessd ndma elementit tdhtdavat projekteissa syntyneen hiljaisen
tiedon muuntamiseen eksplisiittiseksi organisaatio-oppimiseksi, toistuvien virheiden vahentami-
seen seka jatkuvan parantamisen tukemiseen yksikdén A modernisaatioprojekteissa.

Tyon ensisijainen tieteellinen kontribuutio on projekteista oppimisen prosessimallin kehittami-
nen, joka on suunniteltu nimenomaan pienelle, poikkifunktionaaliselle projektiyksikélle ja moder-
nisaatioprojekteille. Kehitetty prosessi sisaltda jatkuvan oppien keraamisen projektin alusta al-
kaen eika vain projektin paattyessa. Lisaksi se esittelee poikkifunktionaalisen osallistumisraken-
teen, joka formalisoi myynnin, suunnittelun, projektinhallinnan, hankinnan ja johdon roolit projek-
teista oppimisen prosessissa.

Avainsanat: Projekteista oppiminen, projektioppiminen, modernisaatioprojektit,
poikkifunktionaalinen integraatio
Taman julkaisun alkuperaisyys on tarkastettu Turnitin Originality Check -ohjelmalla.
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1.INTRODUCTION

1.1 Background of the thesis

Capturing and transferring project knowledge can be challenging because projects are
temporary and project teams often disperse after project completion. As a result, valua-
ble knowledge may remain with individuals and be shared mainly through informal net-
works instead of formal organizational systems (Schindler & Eppler, 2003). To address
this challenge, organizations implement LL (lessons learned) process that aims to sys-
tematically capture and store project experiences for future use. Project-based organi-
zations use lessons learned in complex engineering and organisational environments.
However, studies have shown that lessons learned processes are often ineffective in
practice. For example, 60% of organizations reported dissatisfaction with their lessons-
learned processes (Duffield & Whitty, 2015). Lessons learned need both informal and
formal practices (Jugdev, 2012). Project management needs improvement in structuring
lessons learned process, and how lessons learned are applied (Schindler & Eppler,
2003).

The systemic reasons for project outcomes need to be studied (Williams, 2006). Many
project-based companies have recognized the importance of systematically capturing
lessons from projects and applying them within the organization. The target company of
the thesis is global technology company A which has also recognized the need for les-
sons learned process. The target company is a good place to investigate the topic of this
research as the company A has large project-based organizations and is industry leader
in marine modernization projects and has challenges that this thesis tries to solve. The
thesis focuses on one local country of the target company and only one unit inside the
local country. The thesis focuses on specific unit A of the target company A, which makes
modernization projects for yachts and cruise vessels. Currently, the problem at the unit
A is that the unit does not have a lessons learned process. In addition, unit A has incon-
sistent approach after project ends and has no specific process after project close-out.
Unit A’s business has been growing in the last few years and is estimated to grow even
more in the future. The organizational growth has created a need for more advanced
communication, structures, and processes; however, these have not developed at the

same pace.



Beyond unit A, there has been growing interest within the organization in developing a
shared lessons learned process across multiple local project management offices, in-
cluding those in the USA, Finland, Italy, Norway, China and Singapore. By first having
own lessons learned process in the unit A would help to provide input later to the broader
local unit lessons sharing. The empirical research of this thesis focuses on unit A and

three internal benchmarking units of target company A.

1.2 Research objective, questions, and scope

This research focuses on lessons learned in project-based firms. There is a need is re-
search how project learning takes place in modernization environments, which organi-
zational factors either enable or inhibit the transfer of lessons and how systematic les-
sons learned models can be suited for modernization projects. While lessons learned
research has been conducted in construction, IT, R&D and public sector projects, empir-
ical studies focusing specifically on modernization projects in organizations are absent
from the literature. This represents a significant research gap, as modernization projects
possess distinct characteristics including repetitive execution cycles, schedule con-
straints, multi-functional team structures that create both challenges for knowledge cap-
ture and strong incentives for systematic lessons learned process. This study addresses
this gap by developing a lessons learned process model specifically designed for mod-

ernization project delivery.

The research focuses on processes through which knowledge and experience are de-
veloped, shared and institutionalized in project-based organizations. Therefore, the re-
search questions focus specifically on lessons learned as the primary mechanism
through which project learning is operationalized. This thesis focuses on the project-level
learning and project-to-organization learning. The research objective is to develop a les-
sons learned process in marine modernization service projects. To clarify the content of
the modernization project, it can be divided into four phases: sales phase, project plan-
ning, dry-docking site operations, and project closing. This thesis focuses on project clos-
ing activities. The challenge in the unit A is the upcoming business growth years and

based on the growing volumes of projects, there is a need for more structured processes.

The objectives of this research are: (1) to identify the key phenomenon lessons learned,
(2) to examine how lessons learned are captured in modernization projects, and (3) to
develop a structured lessons learned process to enhance project-to-project learning and
project-to-organization learning within the unit A. To achieve the objectives, the following

research questions should be answered:



RQ1: How are lessons learned captured in modernization projects?
RQ2: How can project learning be systemized?

The case selected for this research is lessons learned process in modernization projects.
The research strategy is single-case study, as it explores lessons learned process within
a specific organizational unit while considering multiple perspectives. Unit A was se-
lected as a relevant unit of observation due to its active involvement in project-based
operations, particularly in modernization projects, where learning from previous projects
is critical. The research observation scope is limited to the service unit A in Finland, out
of the scope are the company’s other units in Finland and other countries. Following the
principles outlined in designing case study research, the research examines the lessons
learned phenomenon within its real-life organizational context.

This thesis examines how lessons learned are captured in modernization projects, and
identifies challenges and strengths related to lessons learned processes. The context for
this research is public project-based organizations. This thesis focuses on project learn-
ing, lessons learned and cross-functional integration in the context of project-based or-
ganizations. Through this research, the unit A of the target company A gains a specific

process for lessons learned.

1.3 Structure of the thesis

This thesis consists of six chapters. The first chapter includes the introduction of the
thesis, where the research objective and scope are presented. The theoretical back-
ground in Chapter 2 presents theory of project-based organization definition and char-
acteristics, cross-functional integration as part of knowledge sharing, project learning
and lessons learned frameworks. The research methodology in Chapter 3 presents the
research strategy and methods used in this thesis. Empirical research results are pre-
sented in Chapter 4. Empirical research in this thesis focuses on unit A and three other
internal benchmarking units of target company A. Empirical results present the current
state of project learning and lessons learned at the unit A and include results from the
three benchmarking units of target company A. Furthermore, the developed lessons
learned process map is presented in Chapter 4. Chapter 5 presents the analysis of the
results compared to the research questions. The last Chapter 6 of the thesis presents

summary of key findings and the conclusion of the thesis.



2. THEORETICAL BACKGROUND

2.1 Project-based organizations- definition, characteristics and
challenges

Project context can be understood as the specific combination of situational factors and
conditions that give each project its unique character and set it apart from others. This
distinctiveness can result from variations in objectives, scope, duration, geographical lo-
cation, technologies used, quality requirements, budget, risks, available resources, and
the stakeholders involved. Because each project operates within its own unique context,
it requires tailored management approaches and strategies to achieve successful out-

comes. (Project Management Institute Inc, 2025.)

Project has special setting which have beginning and an end. Project’s goal is to create
value by producing deliverables as services, product or other. However, organizations
expect projects to generate value beyond deliverables. Project managers are therefore
accountable for achieving outcomes that bring benefit to both the organization and its
stakeholders. (Project Management Institute Inc, 2025.) Modernization service projects
are specific projects that are supposed to extend the life of equipment or improve the

existing equipment.
Project-based organizations

Project-based organizations called PBOs develop distinctive organization design ar-
rangements to support coordination, governance, and responsibility structures. Accord-
ing to Miterev (2024), PBOs rely on a constellation of organizational elements such as
PMOs (project management offices), program and portfolio structures, governance
mechanisms, and embedded institutional logics to orchestrate work across multiple pro-
jects. PBOs operate in fields where knowledge creation, integration, and transfer are
critical to organizational performance. Piven & Shvindina’s (2024) research on PBOs
shows that the field strongly revolves around themes such as knowledge management,

project-based learning and knowledge transfer.

PBOs are characterized by their high flexibility, innovative capacity, and ability to respond
to dynamic customer requirements. These traits make PBOs particularly suitable for in-
dustries such as engineering, construction, energy, IT, and professional services, where
customized solutions and rapid problem-solving are required. (Miterev, 2024.) A funda-
mental characteristic of PBOs is their reliance on temporary organizational structures

created for the duration of specific projects. These temporary units coordinate diverse



expertise to execute complex, non-routine tasks and respond flexibly to changing cus-
tomer demands. PBOs are particularly effective in delivering complex, non-routine work,

integrating diverse knowledge bases, and supporting innovation (Hobday, 2000).
Explicit and tacit project knowledge

Explicit knowledge refers to knowledge that can be clearly articulated and communicated
through words, documents, or visual representations (Nonaka & Takeuchi, 1995). Such
knowledge can be easily shared among individuals, however, it often lacks contextual
understanding and may therefore be interpreted in different ways. Although explicit
knowledge is transferable, applying it in practice can sometimes be challenging without
sufficient context. To support the documentation and sharing of explicit knowledge gen-
erated during project execution, project teams commonly use tools such as a lessons-
learned register to record insights and experiences gained throughout the project (Pro-
ject Management Institute Inc, 2025). In comparison to explicit knowledge, tacit
knowledge is personal, context-dependent and difficult to articulate or transfer into ex-
plicit form. It is most effectively shared through direct social interaction and shared ex-

perience rather than through documentation. (Nonaka & Takeuchi, 1995.)

2.2 Cross-functional integration for knowledge sharing in pro-
ject-based organizations

In project-based organizations, project work inherently involves multiple functions such
as engineering, sales, procurement, and project management each of which holds dis-
tinct knowledge about different aspects of project execution. In project-based organiza-
tions, knowledge does not flow naturally across functional boundaries as it requires struc-
tural intervention. Pemsel & Miiller (2012) argue that without explicit boundary-spanning
roles and governance structures, functional silos persist and knowledge remains local-
ized within teams. Integration enables the organization to move, process, and apply in-
formation across functional subunits without impediment, facilitating coordinated action
and collective performance. Moreover, the objective of cross-functional integration is to
deliver value to the customers and increase the organizations performance. (Stahle et
al., 2019.) Annabi et al., (2025) identify cross-boundary knowledge transfer as one of the

most consistently underexplored dimensions in PBO lessons learned research.

Ajmal & Koskinen (2008) identify organizational culture as the primary determinant of
whether knowledge is shared willingly across functions, suggesting that structural mech-
anisms alone are insufficient without a supportive cultural foundation. Bartsch et al.,

(2013) show that the temporary and fragmented nature of project organizations limits



opportunities for sustained knowledge sharing. Project teams frequently become iso-
lated, which restricts the transfer of knowledge. The challenge is further escalated by
functional boundaries within project organizations. In project organizations different func-
tions such as sales, engineering and project operations are separated, making the move-
ment of documents and information across functional boundaries challenging both during
and after project (Stahle et al., 2019).

Stahle et al., (2019) described that the main integration mechanisms in PBO’s to be
meetings, IT systems, personal involvement and processes and rules. The integration
mechanisms manage the flow of information in organizations. Meetings can be cross-
functional as it will involve people for operations, sales and service units. Typical meet-
ings in project-based firms are kick-off, start up and lessons learned. In addition, IT sys-
tems manage and distribute project related information. Personal involvement means
personal involvement and discussions during project phases. Additionally, processes
and rules describe the policies that are used in project management. (Stahle et al., 2019.)
Furthermore, effective integration requires common understanding between the func-
tions. Organizations that encourage integration between functions or departments are
better translating lessons into improved practices. (McClory et al., 2017.) The role of

cross-functional integration in project learning is examined further in Chapter 2.3.

2.3 Project learning and its relevance to lessons learned

Project learning can be described as to the process through which knowledge and expe-
rience are developed and shared during project work, encompassing both learning within
individual projects and the transfer of insights across projects and organizational bound-
aries (Prencipe & Tell, 2001; Wiewiora et al., 2020; Brady & Davies, 2004). Project learn-
ing impacts both project and organizational performance, as they enable the knowledge
developed in projects to be shared and applied within the organization. This is particularly
important in project-based organizations, where projects are temporary and employees
frequently move between projects, which may otherwise lead to the loss of valuable

knowledge (Wiewiora et al., 2020).

The relationship between project learning and lessons learned is that project learning
defines the goal, which is ensuring that knowledge generated in one project benefits the
organization beyond that project (Brady & Davies, 2004; Wiewiora et al., 2020). Lessons
learned process provides the structural means to achieve it. With a well-designed pro-
cess in place, project learning can be converted from tacit, individual knowledge into
explicit, organizational knowledge that persists beyond individual projects and contrib-

utes to long-term capability development (Nonaka & Takeuchi, 1995; Crossan et al.,



1999). Project learning is the overarching phenomenon as it describes what happens
when individuals, project teams and organizations develop new capabilities and insights
through project work, across all three levels of individual, project and organizational
learning (Wiewiora et al., 2020; Brady & Davies, 2004). Lessons learned, by contrast, is
one of the most widely studied and practically applied mechanisms for making project
learning systematic and transferable a structured process through which project experi-
ences are captured, validated, stored and applied to improve future project performance
(Schindler & Eppler, 2003; McClory et al., 2017).

Martinsuo and Ahola (2022) describe that in inter-organizational contexts, where projects
involve several organizations and stakeholders, the management of multiple projects re-
quires coordination of resources, governance, and knowledge across project bounda-
ries. In such settings, learning from both parallel and sequential projects can help organ-
izations improve efficiency, enhance capabilities, and transfer knowledge across pro-
jects. Therefore, effective project learning and lessons learned process are essential for
enabling organizations to leverage project experience and improve performance in com-

plex multi-project environments.

Argyris and Schén (1978) present single-loop and double-loop learning. The McClory et
al., (2017) models of single, double- and triple loop lessons learned framework. Single
loop project learning focuses on personal learning. Double loop focuses on project learn-
ing through processes. Finally, triple loop focuses on organizational learning. Triple loop
project learning means the cultural values and objectives of an organization, and it would
be essential to have triple loop lessons learned process. (McClory et al., 2017.) The
framework’s process steps as act, measure, decide, react and learn (McClory et al.,
2017) could be adapted to fit the project lessons learned context. In this adaptation, act
corresponds to project execution, measure to the evaluation and analysis of project les-
sons, decide to converting lessons into concrete action points, react to embedding im-
provements into organizational practice, and learn to the achievement of broader organ-

izational learning.

Nonaka & Takeuchi (1995) describes how lessons learned can be transformed from in-
dividual perspective to organizational knowledge. Wiewiora et al. (2020) mentions on the
impact of that project management organization for being the responsible of capturing
and sharing project learning to organizational level. Brady & Davies (2004) similarly note
that learning within functions is considerably easier than learning across them, and that
cross-functional lessons learned requires deliberate organizational design rather than

individual aspect alone.



Ajmal & Koskinen (2008) describe the importance of organizational culture in relation to
knowledge transfer in project companies. It presents how cultural factors affect
knowledge transfer in relation to future projects. The impact of trust on knowledge trans-
fer in the company is very high. Good trust between employees and openness promote
knowledge sharing. On the other hand, a competitive and hierarchical organizational cul-
ture hinders knowledge transfer. In addition, the company management is very important
in relation to project learning and knowledge sharing. Cunio (2024) mentions that suc-
cessful lessons learned requires supportive organizational culture where knowledge
sharing is encouraged. Leadership support is key aspect to ensure that LL process is

implemented consistently.

There has been a broader shift in project management thinking from viewing lessons
learned as a project manager's administrative task at project closure to understanding it
as a collective, cross-functional learning activity that spans the entire project lifecycle
(Schindler & Eppler, 2003; Bartsch et al., 2013; Project Management Institute Inc, 2025).
Bartsch et al., (2013) argue that cross-project learning is not primarily a technical or pro-
cess challenge but a social one. The quality of interpersonal relationships between pro-
ject team members and their broader organizational network fundamentally determines
whether knowledge flows across project boundaries. Organizations with stronger intra-
organizational social capital are therefore better positioned to transfer insights from one
project to the next. McClory et al., (2017) emphasizes that cross-functional coordination
is crucial for making lessons learned useful in the organization and not just within a single

team or project.

Project-based organizations face learning challenges across three mentioned levels: in-
dividual, project and organizational. At the individual level, knowledge and insights are
acquired through personal project experience but remain person-dependent, when team
members move on, this knowledge moves with them. At the project level, collective re-
flection integrates multiple perspectives into shared understanding, yet this understand-
ing dissolves when the team disbands unless explicitly documented. Project-to-organi-
zation learning represents the most demanding transition requiring that lessons are not
only captured but actively embedded into organizational routines, standards and working
practices (Wiewiora et al., 2020; Brady & Davies, 2004.) The next Chapter 2.5 presents

more barriers to lessons learned in project-based organizations.

2.4 Barriers to lessons learned in project-based organizations

The current research has identified many challenges on lessons learned. The main les-

sons learned challenges are described in Table 1. Anbari et al., (2008) identify that the



project information transfer has not been easy to organizations, partly due to that project
nature is unique and the project resources are released after project are finished. In
addition, time pressure and project completion pressure hinder lessons learned as pro-
ject team is often committed to new project, making difficult to coordinate meetings for

lessons learned on the previous project (Schindler & Eppler, 2003).

One common challenge in lessons learned in organizations is poor integration (McClory
et al., 2017). The challenge is further compounded by the inherently temporary character
of project organizations. When project teams dissolve at closure, the opportunities for
sustained knowledge sharing dissolve with them, meaning that project experiences are
rarely captured or shared systematically, leaving significant gaps in both cross-project
learning and cross-functional communication. The key reason why project learning fails
is because it lacks structure and systematic processes (Bakker et al., 2011; Ajmal &
Koskinen, 2008; McClory et al., 2017).

In addition, the utilization of lessons learned can be difficult for companies. Some com-
panies do not have routine for capturing lessons learned. This is because, the company
does not have defined lessons learned process. (Rowe & Sikes 2006.) One of the main
challenges is also that the project experiences are not documented. Project experiences
can be shared but is not often structured. Project document usually focuses on standard
project results and technical reports. The documentation on how good solutions have
been developed or what were the failure reasons are often omitted. (Schindler & Eppler,
2003.) In addition, lessons learned are documented in unstandardized process and use
inconsistent formats and content which makes the understanding difficult. The cause for
the lack of understanding of lessons learned can be if the lessons learned are described
generically. This results that it takes time and effort to understand the documented les-
sons learned. (Buttler & Lukosch, 2013.)

Moreover, if project mistakes are not being part of the lessons learned process, the mis-
takes can be repeated in the future. Additionally, if good project success factors are not
part of lessons learned then companies miss good opportunities to complete projects.
(Rowe & Sikes, 2006.) Buttler & Lukosch (2013) highlight that the practical value of les-
sons learned depends heavily on how they are documented. When inconsistent formats
are used across projects, captured lessons become difficult to interpret and compare.
Furthermore, recommendations that are too vague or impractical to implement under-
mine the entire purpose of the lessons learned process, as they cannot be meaningfully

applied to future projects.
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Another challenge is that lessons learned remain local rather than becoming organiza-
tional knowledge. Organization should define the roles, responsibilities and process and
how to save the learning information and transfer and integrate it in the organization.
Typical challenges are that post project reviews are done too late and there are no pro-
cess or knowledge owner. Furthermore, the post project reviews can focus too much on

explicit knowledge rather than tacit knowledge. (Koners & Goffin, 2007.)

Table 1: Overview of lessons learned challenges. (McClory et al., 2017; Williams, 2006;
Schindler & Eppler, 2003; Buttler & Lukosch, 2013; Paver & Duffield, 2019; Rowe & Sikes,
2006; Ajmal & Koskinen, 2008; Pemsel & Wiewiora, 2013; Newell et al., 2006; Bakker et al.,

2011)

Category

Utilization of les-
sons learned

Challenge

Poor application of lessons learned

Description

Lessons are captured but not applied in future
projects. Documentation exists but is rarely
consulted at project start.

Lack of time

Teams do not have sufficient time allocated
for lessons learned activities. Finding a time
slot for all participants is a recurring chal-
lenge.

Poor integration into core pro-
cesses

Lessons learned activities are treated as sep-
arate, add-on tasks rather than being embed-
ded into standard project workflows.

Organisational
learning culture

Weak organisational learning cul-
ture

Insufficient management support, low psycho-
logical safety and lack of motivation to share
failures openly across the organisation.

No continuous investment in re-
sources

Sustained commitment of time, budget and
people is absent. Lessons learned are treated
as a one-off activity rather than an ongoing or-
ganisational practice.

Process & govern-
ance

Lack of standardisation — no sys-
tematic process

No agreed, organisation-wide process for how
lessons learned are initiated, facilitated,
stored or followed up.

No owner for the process — poor
governance

Accountability for lessons learned is unclear.
No designated process owner means activi-
ties depend on individual initiative rather than
organisational structure.

Project reviews done too late

Post-project reviews are conducted long after
project closure, by which point key partici-
pants have moved on and critical details have
been forgotten.

Lessons remain local, not organisa-
tional

Lessons stay within the project team and do

not flow to the broader organisation or inform
future projects in other functions or business
units.

Inconsistent format in use

Different projects use different templates,
structures or tools, making it impossible to
compare, search or aggregate lessons across
projects.



11

Category Challenge Description

Poorly documented lessons Lessons are vague, incomplete or written in
overly broad terms that do not provide action-
able guidance for future project teams.

Lessons too superficial Lessons describe what happened rather than
why it happened. Root cause analysis is ab-
sent, reducing the value of the lesson for fu-

ture use.
Quality of documen- Lessons too project-specific, not Observations are tied so closely to the spe-
Yy generalisable cific project context that they cannot be mean-

tation ingfully applied to other projects.

Lack of context Lessons are recorded without sufficient con-
textual information about the project type,
phase, team composition or decision-making
situation in which they arose.

Lack of clear visualisation Lessons are presented as dense text without
structure and visuals making them difficult to
scan and absorb quickly.

Inconsistent lessons capturing Some projects document lessons thoroughly
while others do not at all, depending on the in-
dividual project manager's practices rather
than organisational requirements.

Archived badly — difficult to retrieve ~ Lessons are stored in inaccessible locations,
under inconsistent naming conventions or in
formats that make search and retrieval practi-
cally impossible.

Knowledge capture

Lessons do not lead to action Identified lessons are acknowledged but no
concrete follow-up actions are assigned,
tracked or closed. The feedback loop between
learning and improvement is broken.

Knowledge loss Tacit knowledge shared during the project is
permanently lost to the organisation when the
project team dissolves.

Consequences
Extra costs Failure to learn from past mistakes leads to
repeated errors, rework and inefficiencies that
generate avoidable costs across projects.

Other challenge is that even if the company has lessons learned process, information
capture takes place at the end of project and that information is not being used ever
again. In addition, one mistake is that even companies are capturing and reviewing les-
sons learned, they have not created metrics of following the same mistakes or suc-
ceeded projects. (Rowe & Sikes, 2006.) Schindler & Eppler (2003) mentions that the
knowledge loss is a problem in high tech, financial engineering and pharmaceutical in-

dustries.

Many organizations may document lessons learned at the end of projects, and lessons
are stored in databases and reports. However, then these documented lessons are not
actively used in upcoming projects. (Newell et al., 2006.) The main problem refers to that
project organizations struggle to transfer knowledge from project-to-project. There can

be valuable lessons, but it is not effectively shared between project teams. Traditional
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documentation of project experiences is not sufficient and effective enough. Therefore,
many lessons learned processes fail because they are focusing on recording and storing
information rather than ensuring that the knowledge in applied in practice. (Paver & Duf-
field, 2019.) The lessons are then often siloed within the individual functions and that
limits their value to the whole organization. Lessons learned can only create good organ-
izational learning when the lessons move across functional boundaries and are actively

integrated into different parts of the organization. (McClory et al., 2017.)

The challenge is that the project learning can be based on experiences. The experiences
are connected to the people involved in the project. As a result, the knowledge and
experience gained during the project often remain with the individuals rather than being
formally captured by the organization. Consequently, this knowledge is mainly shared
through informal networks instead of structured organizational learning processes. This
creates a challenge for organizations, as valuable project knowledge may be lost if it is

not systematically captured and shared. (Schindler & Eppler, 2003.)

2.5 Lessons learned frameworks

The previous chapter outlined the key barriers to lessons learned in project-based or-
ganizations. These challenges need structured approaches that deliberately address
each barrier. Lessons learned frameworks provide exactly this, they are systematic
mechanisms designed to capture, store, share, and apply project knowledge in a way
that transforms individual project learnings into organizational learning (McClory et al.,
2017; Duffield & Whitty, 2015).The frameworks are specifically designed to capture ex-

perience and support learning in project contexts (Schindler & Eppler, 2003).

The benefits of lessons learned are presented in Table 2. Project lessons learned can
help to prepare for existing project and identifying project management process improve-
ments. Cunio (2024) emphasizes that systematic lessons learned process helps organ-
izations to avoid repeating mistakes and improves decision making in future projects.
Systematic project learning enables organizations to build project management compe-

tencies to generate competitive advantage (Schindler & Eppler, 2003).

Lessons learned as systematically documenting potential mistakes or mistakes can help
to reduce project risks in the upcoming projects. It is part of good problem solving to
compare company’s projects and project experiences systemically. (Schindler & Eppler,
2003.) LL helps teams recognize recurring issues, understand early warning signs, and

detect patterns that indicate underlying problems. LL provides insights into previously
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attempted solutions, their effectiveness, and contextual factors that influenced out-
comes. These supports designing better, more informed solutions for current challenges.
(Buttler & Lukosch, 2013.)

However, lessons learned can be described as a resource for upcoming projects if the
lessons learned are stored in a database. Then future users can view the lessons and
apply them. (Buttler & Lukosch, 2013.) Lessons learned use in future projects is im-
portant. LL serves as a knowledge base that guides planning, risk management, and
decision-making in upcoming projects. It helps avoid repeating past mistakes and en-

courages the reuse of successful practices. (Buttler & Lukosch, 2013.)

Table 2: Benefits of lessons learned. (Schindler & Eppler, 2003; Cunio, 2024; Buttler &
Lukosch, 2013; McClory et al., 2017)

Benefit Description

Risk management * Provides input for risk analysis, assessment, and planning for fu-
ture projects, reducing project risks

Process improvement * Improves project management processes across the organization

Decision-making * Improves management decision-making quality

Knowledge distribution  + Distributes knowledge from the project team to other projects and
organizations

Benchmarking » Supports benchmarking performance against other projects and
organizations

Strategic development  + Can lead to changes in the organization's strategic focus

Personnel performance < Helps assess and monitor the performance of personnel

Project management < Helps project managers manage projects more effectively through

capability reflection and learning
Cost savings » Saves costs through avoided mistakes and improved practices
Financial success  Improves organizational financial success

Buttler & Lukosch (2013) presents how lessons learned information is used within in
project-based organizations. It highlights differences in how lessons learned contributes
to two key phases of problem solving. It shows the lessons learned process usage in
project and organization level. Lessons learned use at the organizational level as LL
supports broader capability development, process improvement, and strategic learning.
Organizations can refine methodologies, update standards, and strengthen their overall

project management maturity. (Buttler & Lukosch, 2013.)

Cunio (2024) describes that systematic capture and application of lessons learned im-
proves project success and is positively correlated with organizational financial success.
Schindler & Eppler (2003) agree that if companies implement good project learning cycle,

they could save costs which can improve organizations financial success. Cost happens
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often on redundant work and repetition of mistakes, by effective project learning the re-

pletion of mistakes can be avoided.

According to Buttler & Lukosch (2013), effective lessons learned document should cap-
ture not only what happened, but also why it happened and what it means for the future.
Specifically, each lesson should include a clear description of the project context, cover-
ing the project type, environment and constraints alongside a precise statement of the
issue or success encountered. The document should further describe the actions taken
and the rationale behind them, the outcomes achieved including what worked and what
did not, and concrete recommendations for future projects or organizational processes.
Additionally, supporting evidence such as metrics, examples or references should be
included to strengthen the credibility and applicability of the lesson. (Buttler & Lukosch,
2013.)

Anbari et al. (2008) mention project review has a role in lessons learned as it supports
continual learning and improvement in organizations. The post-project reviews help to
gain new insights, development processes and knowledge in organizations. The value
for project reviews come from effective lessons learned related information sharing to
help improve current and future projects performance. Furthermore, it will lead to improve
the learning in entire organization. Regarding the format and timing of reviews, empirical
research suggests that post-project reviews should be conducted as group meetings in-
volving all project members, as this supports systematic and collective learning. (Anbari
et al,2008.) Furthermore, Schindler & Eppler (2003) indicate that reviews should be held
at project milestones during the project rather than solely at project closure. It provides
additional learning value by capturing insights while they are still fresh. Moreover, the
use of neutral facilitators, visualization of project experiences, collaborative evaluation of
insights, and the translation of lessons into concrete actions support project learning
(Schindler & Eppler, 2003).

Good leadership support the lessons learned outcome. Leadership role should be to
encourage projects different stakeholders to use the lessons learned process, tools and
results and participate to lessons learned sessions. (Rowe & Sikes, 2006; Cunio, 2024.)
In addition, Pemsel & Wiewiora (2013) provide empirical contributions to understanding
the PMO's role as the natural owner of the lessons learned process in project-based

organizations.
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2.5.1 Project management institute’s three-level lessons
learned model

PMI (Project Management Institute) describes lessons learned maturity as a three-level
model, representing how organizations evolve from ad-hoc and informal practices toward
a strategically aligned learning system. Table 3 presents the three levels of lessons
learned maturity identified by PMI. The are three levels of capturing and using lessons
learned. (Rowe, 2007.) This model is mostly discussed in PMI conference papers and is

not widely cited in academic papers.

Table 3: Description and indicators of PMI’s three-level lessons learned model. (Rowe,
2007.)

PMI Level Organization Description Indicators

Level 1 Ad-hoc process No formal structure, end-of-
project collection only, mini-
mal reuse

Level 2 Structured, recurring process Lessons at multiple project

phases, team participation,
growing reuse

Level 3 Integrated, organisation-wide Governance, culture, reposi-
learning system tory, validated lessons, strate-
gic use

The first level organization does not have formal structure for the lessons learned. It is
done more as ad-hoc. The second level organization has more structured process in
use. The project lessons are collected in different project phases. The best level in the
PMI model is the level 3. To have level 3, the lessons learned are integrated as organi-

zation-wide learning system. (Rowe, 2007.)

The different levels also affect the reporting quality in the organizations. Level 1 organi-
zations report lessons learned as summaries from the session and share them to project
stakeholders. The reporting level in level 2 organizations is more detailed. There can be
detailed report as a template filled from lessons learned session, it can be one page
finding summary with recommendations as actions for the findings. Furthermore, recom-
mendation will include specific actions for the findings and tracking the actions and doc-

umenting the actions. (Rowe, 2007.)
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2.5.2 Project management institute’s five step model

The project management institute’s five step lessons learned process aims to identify
and structure the steps to systematically capture and apply lessons learned. The Figure
1 presents the lessons learned process, which includes five steps that are identify, doc-

ument, analyse, store and retrieve. (Rowe & Sikes, 2006.)

Figure 1: Five step lessons learned process. (Adapted from Rowe & Sikes, 2006.)

The identify part of the lessons learned includes identifying comments from the project’s
stakeholders. Preparing for the lessons learned sessions and conducting the session are
the main activities of the identify phase of the process. The LL session is a key part of
the lessons learned process. Before the LL session, a survey can be sent to the meeting
participants. The survey can include different categories, for example project manage-
ment, technical, communication, business processes, design, testing, implementation
and external factors. Survey should include three key questions are what went well,
wrong and what need to be improved. The lessons learned session should be conducted
for all projects with main internal and external stakeholders. It is project managers re-
sponsibility to conduct the session. However, it is suggested to use another facilitator

than project manager. (Rowe & Sikes, 2006.)

The second part of the lessons learned process is documenting lessons learned. After
the lessons learned session, the information should be reported to the project stakehold-
ers. There can detailed report and summary report for leadership and then the reports
are shared to the stakeholders by the facilitator. (Rowe & Sikes, 2006.)

The step three of the process is to analyse the lessons learned. Information gained
should be shared during the organizational meeting to other teams. Process improve-
ment should be identified. (Rowe & Sikes, 2006.) The fourth part of the process is to
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store the lessons learned. The report document can be stored with the project documen-
tation and to specific lessons learned folder. The last part of the process it to retrieve the

lessons learned. (Rowe & Sikes, 2006.)

2.5.3 Nine-step lessons learned framework

The nine-step lessons learned framework is a modern and practice-oriented framework.
It is used broadly in industry for continuous improvement. The model provides a practical
roadmap for turning insights into long-term improvement. (Gaur, 2025.) The typical steps

of the framework are described in Figure 2.

Define the problem
Undercover the root cause
Quantify the Impact
Set SMART outcimes
Identify stakeholders
Design the solution
Pre-Validate with Evidence
Plan for Execution

Sustain improvements

Figure 2: Nine step lessons learned framework steps. (Adapted from Gaur, 2025.)

The specific steps in the nine-step framework are planning lessons learned, collecting
data, identifying issues, analysing root causes, generating recommendations, document-
ing lessons, validating lessons, storing lessons in repository and apply and monitoring
actions. The setting of the SMART outcomes means setting the objectives of the prob-
lems as specific, measurable, achievable, relevant, and time bound. (Gaur, 2025.) The
nine-step framework is more practice oriented and is not widely cited scientific model.
The nine-step approach to lessons learned emphasizes structured capture, validation
and follow-up principles that align with broader lessons learned literature (McClory et al.,
2017; Schindler & Eppler, 2003).
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2.5.4 Systemic lessons learned knowledge model

In complex project environments, Syllk (the systemic lessons learned knowledge) model
is used. The Syllk model builds on the logic of Reason's Swiss cheese model, reinter-
preting its defensive layers as six organizational elements, which are learning, culture,
social interaction, technology, process and infrastructure. Just as holes in the cheese
layers can align to allow hazards to pass through, gaps in any of these elements can
block or enable the transfer of lessons learned across the organization. (Duffield &
Whitty, 2015.) The model helps conceptualize lessons learned through the interaction of

the mentioned six systemic elements.

The model is particularly valuable for complex projects where project outcomes are dif-
ficult to predict, and learning must consider broader systemic interdependencies. Duffield
and Whitty (2016) describe the applications of systemic lessons learned knowledge
model process and how important it is to create specific processes for documenting and
sharing lessons learned. Traditional project learning documentation is not always useful,
and the lessons learned cannot be utilized in future projects. Thus, Syllk model can com-
bine knowledge management and learning and through it, learn from projects at the or-
ganizational level. The practical application of the Syllk model in project-based organi-
zations entails diagnosing the organizational conditions that obstruct or facilitate lessons
learned by mapping these conditions against the model's six elements of learning, cul-

ture, social, technology, process and infrastructure. (Duffield & Whitty, 2016.)

The implementation process for the Syllk model consists of six steps. The objective of
these steps is to improve organizational knowledge and lessons learned. Workshops,
brainstorming sessions and focus groups are used to identify and documents both the
enablers and barriers related to learning, culture, social, technology, processes and in-
frastructure. This has effect on how the knowledge and lessons learned are managed in
the organization. Next step of the implementation process is to systemically align the
knowledge management practices to each of the mention Syllk-model elements. Key is
to identify both strengths and limitations. This step can be challenging and therefore,

organization may need external support. (Duffield & Whitty, 2016.).

Step 3 of the process is to present the outcomes of step 2 in Syllk model framework. The
framework should distinguish between effective knowledge management (KM) practices
and practices that are conditionally effective. After these steps, the people realize that

not all existing KM practices are effective. To enhance these practices, organization can
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use action research cycle method. (Duffield & Whitty, 2016.) While Syllk model (Duffield
& Whitty, 2015) is theoretically promising, its application in industrial project-based or-

ganizations delivering modernization projects has not been empirically tested.

2.5.5 Leveraging experience conceptual framework

Brady & Davies (2004) developed the leveraging experience conceptual framework to
explain how project-based organizations build capabilities through systematic learning
across projects. Paver & Duffield (2019) identified significant dissatisfaction with existing
lessons learned methods and proposed a leveraging experience conceptual framework
as an alternative model. A central objective of the framework is to tackle persistent bar-
riers to organizational project learning, namely the inconsistent implementation of les-
sons learned, the failure to transfer and apply knowledge across projects, and the
broader organizational learning gaps that result in recurring mistakes (Paver & Duffield,
2019).

Paver & Duffield (2019) emphasises that organization need structured methods to ana-
lyse project experiences and integrate them into future project planning, risk manage-
ment and decision making. The Leveraging experience framework is supposed to help
project organizations to systematically capture, analyse and apply project experiences
for that lessons learned can improve future project performance. This model seeks to

modernize lessons learned process across project, program, and portfolio management.
2.5.6 After action review

AAR (after action review) is process-based method for project learning from project ex-
periences. The purpose of the after action reviews is to record project experiences and
promote project learning. In addition, objective of the method is to learn from errors and
successes. (Schindler & Eppler, 2003.) The main questions from the after action review

are presented in Figure 3.
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What was What
supposed to actually
happen? happened?

What can

you learn

from this
experience?

Why were
there
differences?

Figure 3: After action review questions. (Schindler & Eppler, 2003.)

The main objectives of AAR are team learning, trust building and team integrity. The AAR
can be brainstorming sessions or 2-hour discussion in the organization, where the les-
sons are captured in a flipchart. The industrial group Siemens uses this AAR method.
The questions presented in Figure 3 are answered by the development project’s project
manager of Siemens. In addition, in Siemens the project manager must also answer

what should be differently in future projects. (Schindler & Eppler, 2003.)

2.5.7 Analysis of the existing frameworks and building new
framework

To conduct all the presented lessons learned frameworks, Table 4 presents the key fea-

tures, strengths, and weaknesses of the analysed lessons learned frameworks.
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Table 4: Comparison of lessons learned frameworks. (Rowe & Sikes, 2006; Rowe, 2007; Duffield & Whitty, 2015, 2016; Gaur, 2025; Brady & Davies
2004; Paver & Duffield, 2019; Schindler & Eppler, 2003)

Framework

Syllk Model

Features

Views lessons learned as a networked system

Learning flows through interconnected organiza-
tional layers

Integrates both people and system elements

Six elements: learning, culture, social, technol-
ogy, process, infrastructure

Strengths

Identifies barriers and enablers — explains why
LL often fail

Recognizes that learning requires both human
and system enablers

Strong theoretical foundation
Practical and validated in project contexts

WCELGEREES

Complex, requires strong learning maturity
Demands leadership commitment and time to
align six elements

Implementation can be difficult as it lacks a step-
by-step guide

Must be paired with other LL processes to be op-
erational

Nine-Step Lessons Learned
Framework

Operational and process-driven
Emphasizes validation of captured lessons
Structured nine-step sequence

Clear structured steps

Includes explicit implementation and follow-up
phases

Supports organizational learning across projects

Can be too heavy for small organizations
Requires dedicated ownership and resources

Time-intensive if not embedded into normal pro-
ject governance

Leveraging Experience
Conceptual Framework

Conceptual model focused on organizational
learning

Covers project, program and portfolio levels

Emphasizes knowledge flows and root-cause un-
derstanding

Holistic, maturity-focused approach

Aims to make learning sustainable across the or-
ganization

More conceptual and academic, less practical
Hard to implement without a governance overhaul
Lacks operational detail for day-to-day use

PMI Three-Level Lessons
Learned Model

Three levels of lessons learned: project, pro-
gram, portfolio

Reinforces capture throughout the project lifecy-
cle

Not limited to project closure

Helps identify gaps and assess LL maturity
Distinguishes between informal and formal learn-
ing

Less operational in nature
Does not specify templates or workflows
Limited guidance on how to implement in practice

PMI Five-Step Model

Simple organizational workflow

Five steps: identify, document, analyse, store, re-
trieve

Simple and fit for any project size
Flexible
Easy to communicate to project teams

Risk of becoming a process without clear owner-
ship
Lacks a built-in mechanism for action planning

Retrieval step is often neglected in low-maturity
organizations
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Framework Features Strengths Weaknesses
After Action Review (AAR) * Four key questions: What was supposed to hap- » Simple and widely adopted » Does not scale beyond team level
pen? What actually happened? Why were there * Action-oriented and focused on team reflection + Lessons are not often stored in a centralized re-
differences? What can you learn from this experi- « Non-blame approach encourages open discus- pository
ence? sion « Limited organizational learning impact without fol-
. rPerfclaec:(e):tis;;based method for immediate post-event low-up mechanisms

« Designed for team-level use
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Each existing lessons learned model captures good inputs for creating own lessons
learned framework. Nine-step framework’s benefits are strong on process, validation and
governance. Leveraging experience framework’s benefits are its strong focus on organ-
izational learning and systems thinking. The key strength of the Project Management
Institute’s five-step model is its strong focus on simplicity and usability. After action re-

view model’s strength is its strong focus frequency and real-time learning.
Creating own lessons learned framework

Based on analysing the different lessons learned frameworks and project learning theory
there could be possibility to combine and build own suggestion for standardizing lessons
learning. The model implements best features of existing lessons learned frameworks
and project learning theory. Combined framework ensures that there is continuous learn-
ing, not just end of project collection of lessons. It integrates project insights to possible
organizational level. The model should ensure that project lessons are validated, imple-
mented and monitored. It should be repeatable, scalable model for the unit. A particular
focus is placed on closing the gap where project knowledge stays at the individual level

instead of becoming structural organizational knowledge.

The model should start with governance and learning intents. As taking input from the
nine-step model. At this stage, the organization should clearly define the scope and gov-
ernance of the lessons learned process, specifying what kinds of lessons will be cap-
tured, when review sessions will take place, who holds ownership of the process, and
how identified actions will be tracked and followed up. This foundation is essential for
ensuring that subsequent stages are carried out consistently and with clear accountabil-

ity rather than depending on individual initiative.

The capture stage integrates PMI's guidance on capturing lessons across the project
lifecycle rather than only at closure, combined with after-action review principles. The
core idea is that learning happens continuously throughout the project. As observations
are recorded in a shared template from kick-off onward so that insights are not lost when
the project team dissolves at closure. The validation stage extends the nine-step model
by introducing a cross-functional review, ensuring that captured lessons are assessed
not only from the project manager's perspective but across all relevant functions includ-

ing engineering, sales, procurement and management.

The analysis stage is one of the framework's most distinctive contributions, directly ad-
dressing a gap that most existing lessons learned frameworks leave unresolved. Draw-

ing on project learning theory, the analysis phase structures organizational inquiry across
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three levels of learning depth. At the single-loop level, the focus is on fixing immediate
problems within the project, asking what went wrong and how it can be corrected. At the
double-loop level, the inquiry moves beyond the project itself to examine underlying pro-
cesses, questioning what needs to change in how the organization works. At the triple-
loop level, the analysis reaches the deepest layer of organizational learning by challeng-
ing the cultural assumptions and mindset that drove the decisions and behaviours in the
first place (Argyris & Schon, 1978; McClory et al., 2017).

The implementation stage ensures that lessons become concrete actions rather than
passive documentation. Actions are mapped to process updates, template revisions or
training curriculum, and PMI's emphasis on assigning clear action owners with follow-up
accountability is built into this stage. Finally, the embed and amplify stage merges the
leveraging experience conceptual framework with organizational learning theory. At this
stage the organization focuses on embedding captured lessons into its broader opera-
tional level as updating processes and methodologies, integrating insights into PMO gov-
ernance structures, and disseminating findings through meetings and collaborative fo-
rums. A structured knowledge repository is maintained to ensure lessons remain acces-
sible, while ongoing monitoring mechanisms verify whether the captured insights have

translated into tangible changes in behaviour and practice.

The overall contribution of this framework is to ensure that lessons are collected contin-
uously, become validated insights, lead to concrete actions, and ultimately improve or-
ganizational learning maturity over time. Its key differentiator from existing models is that
it integrates the strongest aspects of multiple frameworks, builds an explicit connection
between project learning theory and lessons learned practice, and directly addresses the
gaps that prior research has consistently identified. The framework also served a meth-
odological purpose in this study, the interview questions for the empirical phase were
designed based on the framework's stages, helping to identify challenges and develop-
ment opportunities in unit A's and benchmarking units current project lessons learned

status.

2.6 Synthesis

The current empirical research on lessons learned in project-based organizations were

investigated and the results are presented in Table 5.



Table 5: Empirical research on lessons learned in project-based organisations.

Topic

Barriers to LL capture and
transfer in PBOs

Existing research

Extensive qualitative and survey research on why lessons are not captured: time
pressure, lack of process, delivery priority, missing repositories (Duffield & Whitty,
2015; Jugdev, 2012; Bakker et al., 2011; Newell et al., 2006)

Schindler & Eppler (2003): nine companies studied, most report lessons are cap-
tured but rarely consulted in future projects; absence of templates leads to low-
quality, context-free lesson statements
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Research Gaps

Cross-functional integration

Stahle et al. (2019) developed a categorization of four integration mechanisms:
meetings, IT systems, personal involvement, and processes and rules

Functional and geographic dispersion hampers cross-project learning. (Bartsch et
al,, 2013)

Organizational culture determines whether knowledge is shared across functional
boundaries. (Ajmal & Koskinen, 2008)

Research on small PBOs where cross-functional integration is structurally feasible
but culturally underdeveloped is largely absent from the literature

Organisational culture and
knowledge transfer

« Case studies and surveys show culture is the dominant factor in whether teams
share knowledge across projects (Ajmal & Koskinen, 2008)

Most studies focus on a single industry or country — cross-cultural comparisons
are rare

LL and project success

Quantitative studies show a positive correlation between systematic LL practices
and project performance (Cunio, 2024)

Organizations lack control mechanisms to measure the actual gains from LL prac-
tices across functions

Tacit knowledge capture

Conceptual and qualitative work on why tacit knowledge is lost at project closure
(Goffin & Koners, 2011; Jugdev, 2012)

Very little empirical evidence measuring impact of tacit knowledge capture inter-
ventions on future project performance

Triple-loop learning and LL
frameworks in PM

Conceptual framework developed from survey data of 66 practitioners (McClory et
al., 2017)

* Proposes extending organisational learning theory to multi-cycle project settings
(McClory et al., 2017)

Triple-loop model not validated with large-scale empirical data
Testing in project business contexts is missing

LL reuse in future projects

« Studies consistently identify lack of reuse as the core problem
* Some qualitative observations on why stored lessons are not consulted

(Newell et al., 2006; Duffield & Whitty, 2016; Schindler & Eppler, 2003)

Very little empirical research measuring actual reuse rates and the mechanisms
driving them
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Existing research Research Gaps
LL and project governance / * PMOs as LL repositories and mentors (Pemsel & Wiewiora, 2013) * Quantitative empirical studies on how PMO maturity or governance structures
PMO role causally affect LL quality and reuse are absent
Continuous / in-project LL * PMI recommends continuous capture and learning during the project, not just at * No empirical studies comparing continuous LL capture to end-of-project reviews

closure (Project Management Institute Inc, 2025) on learning quality or performance improvement
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Prior empirical research of lessons learned has mainly focused on construction, IT and
R&D industries (Schindler & Eppler, 2003). Empirical research on lessons learned in
project-based organizations has been less systematic (Jugdev, 2012). Jugdev (2012)
indicates that lessons learned in project management papers lack a solid theoretical
foundation. There has been empirical research on project-based firms but not specifically
on modernization projects. The new research topics in the 2020-2025 have included
continuous learning throughout the project, not just in the end (Project Management In-
stitute Inc, 2025). Prior, the lessons learned research has focused on documentation of
lessons learned at the project end phase. In addition, the project learning research has
focused on documenting knowledge that can be answered by numerical data such as

time and cost.

The problem has been getting the experiences and insights into cause-effect relation-
ship. However, recent research has realized the problem and indicated that learning from
project is important and demand to perform lessons learned at the project end. However,
project management literature does not have much research on how to perform or collect
lessons learned. The current research has focused on conducting debriefing and lessons
learned workshops but not focused on how the lessons capturing should be done effec-
tively and how the knowledge can be distributed in the organizations (Schindler & Eppler,
2003). In addition, Schindler & Eppler’s (2003) research focused on process based and

documentation-based methods for achieving learning from project experiences.

Prior research identifies several challenges in the utilization of lessons learned, including
lack of structured processes, poor timing of knowledge capture, weak integration into
organizational practices, and issues related to standardization and usability (Rowe &
Sikes, 2006; Koners & Goffin, 2007; McClory et al., 2017; Buttler & Lukosch, 2013). The
key research gaps currently regarding lessons learned were identified. Several topics
stand out as clearly under-studied in project business contexts. The lack of reuse of
lessons from previous projects is identified across multiple reviews as the central unre-
solved problem and empirical research measuring actual reuse rates is very limited
(Newell et al., 2006; Paver & Duffield, 2019). One research gap is also that there are no
empirical studies comparing continuous LL capture to end-of-project reviews on learning
quality or performance improvement. This thesis contributes to filling the identified gap
by developing and empirically grounding a lessons learned process model specifically

designed for modernization projects.
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3.RESEARCH METHODOLOGY

3.1 Research design and strategy

This thesis research design and methods are presented in Figure 4. The research ap-
proach contains the decision on which philosophical assumptions researcher use and
what is the research design. The research problem affects the research approach. Re-
search design involves the selected methods used in the research such as methods for
data collection, analysis and interpretation. (Creswell & Creswell, 2022.) The research
philosophy used in this thesis is pragmatism (Saunders et al., 2019). The research phi-
losophy affects how the research should be designed and analysed (Martinsuo & Hue-
mann, 2021). Pragmatism was selected as the research philosophy for this research as

it aligns with the practical, problem-solving orientation of constructive research.

Research philosophy Cemien

Abductive

Qualitative research

Research approach

Research design

Research strategy Research strategy
Case study Constructive research
Unit A lessons learned process Building a lessons leamed process
Data collection Data collection
Semi-structured interviews Document analysis
Unit A stakeholders & benchmarking units Internal materials

Abductive analysis — empirical data — existing theory

Data analysis

Current state Proposed construct
Existing LL practices LL process design
Defined via documentation & interviews Tested and validated

Figure 4: Research methods used in this thesis (Adapted from Saunders et al., 2019).

The research approach in this thesis was abductive. The abductive research is the best
method for case and constructive research (Saunders et al., 2019) and was therefore

chosen for this research. Furthermore, this thesis was qualitative research. Qualitative
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research is oriented toward exploring the meanings that people attach to social and hu-
man experiences. The process is typically iterative and emergent, with data gathered in
the participants' own context, analysed inductively from findings toward general patterns,
and ultimately interpreted by the researcher to construct a deeper understanding of the

phenomenon under study. (Creswell & Creswell, 2022.)

In this thesis, case study was used as a research strategy. The case study approach
centres on developing a comprehensive understanding of a particular unit of analysis.
The case is delimited by time and context, and the researcher draws on diverse data
collection methods sustained over time to build a rich, detailed picture of the phenome-
non under investigation. (Creswell & Creswell, 2022.) This thesis adopted a single-case
study design focusing on lessons learned within unit A of the target company. Following
the principles outlined in designing case study research, the research examined the phe-
nomenon lessons learned within its real-life organizational context. The case can be
studied from different perspectives or levels as called level of analysis (Martinsuo & Hue-
mann, 2021). In this research, the level of analysis was the project learning process.
The unit of analysis was the lessons learned process and the unit of observation was

unit A and its stakeholders. These are presented and described in Figure 5.

The selected case affects the literature study and empirical study. The literature review
helped to justify and frame the empirical study. In this thesis, the literature study helped
to gain understanding on common challenges on lessons learned and what current les-
sons learned frameworks exist to help to avoid the challenges and gain systematic pro-
ject learning. The literature study helped then to frame the interview questions to the

empirical part of this research.

~
Unit of observation=Unit A
and its stakeholders

J

~

Unit of analysis=Lessons
learned process

Level of analysis=Project
learning process

Figure 5: Level of analysis, unit of analysis and unit of observation of the case study.
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For this thesis, the case study research was applied within the constructive research
design. Given the practical orientation of the thesis developing a lessons learned pro-
cess, the constructive research strategy was selected as the primary research strategy.
Constructive research strategy is widely recognized as suitable for producing practical,
innovative solutions while simultaneously contributing to academic knowledge (Lukka,
2003).

The typical process of constructive research follows six-phase steps. The constructive
research steps used in this research are presented in Figure 6. Research begins with
defining the problem (Lukka, 2003). This research began with identifying the challenge
of absent lessons learned process within unit A. This was validated through interviews
and company document reviews. This was also carried out prior to the start of the thesis,

as unit A had identified a need for developing a lessons learned process.

Developing
understanding _ Thinkingthe
through DEVI'::'::F”E = Testingthe scopeof
literature I;;rj:fd process, weak applicabality of
researchand a market test the created
empirizal PICEESS construct
research

Defining the Co-operation

problem with unit A

Figure 6: lllustration of the constructive research process in this thesis. (Adapted from
Lukka, 2003)

The next step of the constructive research includes examining the co-operation in the
target organization (Lukka, 2003). This phase was done as the target organization sup-
ported the researcher during the research process. The unit A had teams available for
co-operation as well as assigned supervisor for this thesis. According to Lukka (2003),
the most suitable arrangement is for the researcher to be an active member of the or-
ganization working on the project in question, which was fulfilled in this thesis.

Step three of the constructive research process is developing thorough understanding of
the topic (Lukka, 2003). This stage involved conducting a literature review on cross-func-
tional integration, project learning, knowledge transfer in project-based organizations,
existing lessons learned models and frameworks. This formed the theoretical foundation
necessary to develop the constructive solution.
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Step four is innovating and developing the construct. The construct should be developed
based on both empirical input and theoretical information. (Lukka, 2003.) During this re-
search, the lessons learned process was developed based on theoretical insights and

results from the empirical research.

Step five includes construct implementation and testing. This can include workshops with
project personnel and testing the process in new project. The objective is to show that
the solution is feasible, relevant, and functional in the organizational context. The practi-
cal test is described as a “market test”, in which the developed construct is tested empir-
ically. (Lukka, 2003.) During this research, weak market test was performed. The devel-
oped lessons learned process was presented to the PMO manager of the company A.
The strong market test will be performed after this thesis due the time constraints of the
target company. In addition, the implementation of the process was not part of the scope

of this thesis and it will be done after the completion of this thesis.

The final step of the constructive research process involves assessing the scope of ap-
plicability of the developed construct. This should be done by analysing the lessons
learned process with the target organization and determining if the construct passed the
primary market test, which means that the developed construct was what was anticipated
as a result. Furthermore, the step should include whether any case specific modifications
were needed and is the construct transferable to other organizations. The theoretical
analysis is important even if the market test failed. (Lukka, 2003.) In addition, generali-
zability is evaluated by comparing the company’s characteristics to other project-based
organizations, identifying which elements of the construct are context specific versus
widely applicable. This ensures that the final model has relevance both academically and
in practice. (Lukka, 2003.) In this research, it was mentioned how the developed lessons
learned process might be applied beyond the unit A in Chapter 6. Moreover, the devel-

oped lessons learned process passed the weak market test.

Furthermore, in this research, benchmarking was used as part of the research strategy.
Benchmarking means identifying good processes and standards and then implementing
the changes required to meet those standards, is the main objective of benchmarking.
The philosophy of benchmarking is to identify own weaknesses and acknowledge that
others are performing better, learn how it is done and then apply it in own business.
Benchmarking can be done through comparison with other organizations recognized as
the best in the field. (Bhutta & Huq, 1999.) In this research, process and internal bench-

marking was used for three internal units of company A. Process benchmarking means
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comparing methods and processes to improve the process. Internal benchmarking defi-
nition is that comparison is made between departments and divisions in the organization.
(Bhutta & Hug, 1999.)

The abductive approach was selected for the data analysis because it allows combining
elements of inductive insight generation and deductive theoretical positioning, offering a
way to explore how practitioners experience and interpret project processes and organ-
isational practices. Abduction enables the alignment of theoretical frameworks with em-
pirical insights through a dynamic back-and-forth process. In this approach, analysis is
neither purely inductive nor deductive; instead, it combines elements of both. (Timmer-
mans & Tavory, 2012.) The abductive approach is particularly suitable for this study due
to its constructive nature, as it facilitates the integration of empirical findings and theo-

retical knowledge in the development of a conceptual model.

3.2 Unit A background and context

The unit of observation in this thesis was unit A of the target company A. The different
teams of the unit A are presented in Figure 7. The unit A consists of different teams which

are project management, engineering, sales and procurement and supply chain.

The project management team consists of five project managers and PMO manager.
The procurement and supply chain team consists of two persons which are procurement
engineer and supply chain developer. The sales team consists of key account managers,
sales support engineer and head of sales. Sales team amount is 9 persons. The engi-
neering team consists of lead engineers, hardware engineers, software engineers, prod-
uct manager and engineering manager. Overall, the engineering team consists of 13
persons. In addition, the unit has a finance controller and director. The unit director is the

supervisor for the engineering and project management unit.

Project
Management

Engineering

Procurement &
Supply Chain

Figure 7: Teams of unit A.
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The unit A is a service unit of target company A. The projects are modernization service
projects in marine industry. Typical project duration time is 1,5 years from the sales
phase to the project completion. The project phases are presented in Figure 8 and in-
clude project handover from sales, project execution, commissioning on site and project
closing. On typical delivery project, the other local unit is the internal customer, and the
shipowner is the end customer. During the year 2025, there were 20 projects completed.

In 2026, there are currently 10 projects scheduled for commissioning.

Project Commissioning Project closing
Handover . .
execution on site phase

Figure 8: The current phases of modernization project in unit A.

The project handover refers to the formal transfer of project to the project manager from
the sales team. The project execution phase includes the project planning, engineering
and purchasing. The commissioning phase takes place on-site at a dry dock facility,
where project equipment is installed and commissioned. This stage typically spans ap-
proximately three weeks and represents the most intensive phase of project execution.
Currently the project closing phase includes steps as final document sent to customer,
NPS to customer, finalizing planner, project closing in SAP and project close-out meet-
ing. As mentioned earlier in the introduction of this thesis, this thesis research focused
on the project closing phase and developing lessons learned to be a part of the project

closing.

3.3 Data collection methods

The data were collected by conducting interviews within the company A and three bench-
marking units and researching existing internal documentation. The research strategy
and data collection methods helped to answer research questions. The first research
question “How are lessons learned captured in modernization projects?” was answered
by interviewing unit stakeholders on how lessons learned are currently captured in the
modernization unit. The objective was that interviews would help to find the key features

needed for developing the lessons learned process and identify the current strengths
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and weaknesses regarding lessons learned. Additionally, the benchmarking interviews
helped to identify how other units at the target company capture lessons learned in their
projects. Reviewing the existing documentation helped also to identify the ways and

systems where lessons learned are captured and stored.

The second research question: “How can project learning be systemized?” was an-
swered also by conducting structured interviews and document analysis. The construc-
tive research emphasizes practical relevance, and therefore the semi-structured inter-
views conducted at the target company helped to collect necessary practical information
about project learning. The benchmarking interviews helped to gain understanding on
ways that project learning is more standardized in other internal units of the target com-
pany as they have lessons learned process in use. In addition, benchmarking helped to
compare how other units are doing better and if they have challenges and then apply
their strengths it into unit A lessons learned process. The benchmarking unit interviews
provided understanding how other units collect project lessons and have processes for
lessons learning. It also helped to identify what the unit A weaknesses were by compar-
ing them to the benchmarking units’ LL processes. It also provided good suggestions to
improve units A project learning to become more systemized. The interviews helped to

identify the current challenges in unit A related to project learning.

Data collection methods in this research were conducting qualitative semi-structured in-
terviews and analysis of existing company material. Internal project documentation, re-
ports, and project management guidelines were reviewed to understand current prac-
tices. Interviews were conducted with different project stakeholders of unit A, represent-
ing engineering, sales, procurement, finance and project management. The interviewed
people were selected by having interviewees from each position inside the unit A. Addi-
tionally, four interviews were conducted with the benchmarking units of target company
A. Overall, 24 interviews were conducted. The conducted interviews are presented in
Table 6.

The interviews lasted on average 54 minutes. The interviews were conducted anony-
mously, and this was communicated to the interviewees at the beginning of each inter-
view. Only the role of the interviewee was mentioned when analysing and presenting the
results. Most of the interviews were held in Finnish. Only two interviews were held in

English.



Table 6: Interviews conducted in unit A.

Role Date Duration Language
I13r0ject Manager 2.2.2026 59min Finnish
;roject Manager 6.2.2026 50 min Finnish
:I;’roject Manager 6.2.2026 1h Finnish
Eroject Manager 9.2.2026 1h 20 min Finnish
Lead Engineer 1 5.2.2026 53min Finnish
Lead Engineer 2 5.2.2026 48min Finnish
Lead Engineer 3  11.2.2026 45min Finnish
Lead Engineer4  13.2.2026 40min Finnish
Software Engi- 2.2.2026 49min Finnish
neer

Software Engi- 9.2.2026 52 min Finnish
neer 2

Key Account 6.2.2026 1h Finnish
Manager

Product Manager 9.2.2026 1h Finnish
Engineer Man- 26.2.2026 40 min Finnish
ager

PMO Manager 12.2.2026 55min Finnish
Finance Control- 26.2.2026 45min Finnish
ler

Purchaser 5.3.2026 60min English
SCM developer  5.3.2026 60min English
Sales Manager 18.2.2026 47min Finnish
Sales  Support 2.3.2026 1h Finnish
Engineer

Director 4.3.2026 51 min Finnish

Table 7 presents the conducted benchmarking interviewees in the company A.

35
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Table 7: Conducted benchmarking interviews.

Role Date Duration
Project Manager (Bench- 13.2.2026 41min
marking unit A)

Project Manager (Bench- 25.2.2026 57min
marking unit B)

PMO Manager (Benchmark- 27.2.2026 1h 3 min
ing unit A)

Project Manager (Bench- 26.2.2026 1h

marking unit C)

The benchmarking interviews included project managers from each benchmarking unit
and PMO manager of benchmarking unit A. The benchmarking interview questions were
developed based on the theoretical framework constructed in this thesis. The interview
questions are presented in Appendix A. The questions were different for the benchmark-
ing interviews and for the unit A stakeholder interviews. The interview question themes
for unit A interviews were current project close-out practices, current project learning
practices, challenges on project learning, cross-functional integration and development
ideas for the LL process. Interviews helped to explore how the project lessons are cur-
rently captured and provided suggestions for developing the lessons learned process for
the unit A.

3.4 Data analysis

The data analysis method in this research was abductive logic informed by recognised
methodological frameworks (Timmermans & Tavory, 2012; Dubois & Gadde, 2002). Ab-
duction provides a flexible analytical logic between empirical observations and theoreti-
cal concepts, enabling the researcher to iteratively refine interpretations throughout the
study. It is particularly suited to complex organizational settings, where theoretical un-
derstanding develops through continual comparison between data and existing
knowledge structures. (Timmermans & Tavory, 2012; Dubois & Gadde, 2002). Recent
methodological literature emphasizes that abductive analysis supports theory develop-
ment by embracing surprises, tensions and doubts in the empirical material and by iter-

atively moving between data and theory (Hulst & Visser, 2025).

The analysis begins with an initial exploration and coding of the empirical data, allowing
themes to emerge without strict adherence to a predefined theoretical framework. These
preliminary findings are then compared with existing literature, enabling the identification

of similarities, differences, and potential gaps. The researcher subsequently returns to
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the data to refine interpretations from theory. This iterative movement between data and

theory is repeated throughout the analysis process (Timmermans & Tavory, 2012).

In practice, analysis was done by first making transcripts of the interviews. The analysis
was based on 24 semi-structured interviews conducted with stakeholders of the unit A
and the benchmarking units. All the interviews were recorded on Microsoft Teams-chan-
nel. There were recordings and transcripts from all the conducted interviews. The re-
cordings already had transcripts, but the quality of the transcripts in Finnish language
was sometimes poor. Therefore, the recordings had to be reviewed again and transcripts
corrected. After all the transcripts were fixed then familiarization was done. Based on the
interview questions, the answers were mapped as bullet points to specific question
themes. These themes were current project close-out practices, current project learning
practices, challenges on project learning, cross-functional integration and development

ideas for the LL process. Many of the mentioned themes repeated during the interviews.

The current stakeholder roles answers were categorized. Surprising statements, contra-
dictions and tensions were specifically noted, consistent with abductive methodology,
which highlights the importance of recognising unexpected elements in the data. At this
stage, no formal coding was applied. Instead, initial observations and memo notes were
used. Early recurring topics included: lack of systematic lessons learned processes,
heavy reliance on informal and personal and tacit knowledge sharing, inconsistent doc-
umentation practices, project information finding is difficult, variation in project manage-

ment styles and no feedback given after or during the projects.

The second step of the analysis involved open coding, where meaningful segments of
text were labelled using data-driven codes. At this stage, the analysis remained close to
the data, without imposing theoretical interpretations. The results from the analysis and

open codes can be seen in Figure 9.
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Theme Empirical evidence from interviews Open codes (data-driven)

Analysis stages: Raw data (interviews + documents) — Initial observations (mem o notes) — Open coding (data-driven labels

THEME 1 P No consistent documentation in use = absence of LL process
LL are not systematic No LL meetings reported as standard practice » inconsistent docum entation
Close-out reports exist but rarely completed * no close-out routine
properly = reactive leaming only
Learning is reactive and person-dependent + informal knowledge capture
THEME 2 P Issues discussed verbally, not stored + verbal-only knowledge transfer
Knowledge shared but  p 15 interviewees frustrated with finding * no shared repository
poorly retained historical project data = tacit knowledge dominance
Engineering reuses past experience from + fragmented project information
memaory » memory-based reuse

Sales and engineering find knowledge scattered
across systems

THEME 3 P Project managers operate with high » PM autonomy

Roles and practices autonomy = inconsistent practices across projects

vary between projects  p 4 interviewees: differences in follow-up, > no standardised process
communication and documentation across

» variation in documentation style

PMs » stable performance des pite structural

Flexibility valued but creates inconsistency

Performance appears stable despite weak
learning structures

THEME 4 Several participants: no feedback received after » no feedback mechanism
Weak feedback loops projects * management non-response to im prove
P 2interviewees: feedback 'goes to suggestions
management’' — no visible response + disengagement from improvement pro
Past unimplemented improvements reduce * individual motivation present
engagement » weak organisational leaming culture

Weakens organisational learning culture despite
strong individual motivation

THEME 5 P Collaboration inside unit seen as good » positive collaboration culture

Cross-functional Cross-functional integration rated positively » informal cross-functional ties

collaboration despite few formal processes » demand for Sales inclusion in LL

perceived positively P Most interviewees want Sales included in LL + few formal integration mechanisms
meetings .

cross-functional LL as organisational
Sales process cited as one of few formal cross-
functional examples

Figure 9: Visualization of analysis results.

After the preliminary coding, the analysis shifted to an iterative comparison between em-
pirical patterns and relevant theoretical concepts. In the abductive process, relevant the-
oretical concepts were then introduced to help interpret the empirical findings. Categori-
zation was also done based on current strengths, challenges and suggestions regarded

to lessons learned in unit A.

The document analysing was conducted by first reviewing the unit’s existing Excel file to
identify all projects completed in 2025. A dedicated Excel sheet was then created, listing
all unit A projects completed in 2025, with two columns added to record the presence or
absence of a close-out report. For each project, the T-drive was searched using the pro-
ject name to locate the associated close-out report. Projects for which a completed report

was found were recorded as "Yes" in the Excel sheet, while those with no report were



39

recorded as "No". In addition, the available close-out reports were further reviewed to

assess the quality and specificity of the information recorded.

As a result of the data analysis, the empirical results are presented by the identified
themes: cross-functional integration, current project close-out practices and project
learning practices, development ideas for the LL process and the results from the bench-
marking. lllustrative quotes are used to provide empirical evidence. Based on the analy-
sis, the lessons learned process was developed. The empirical results are presented in
Chapter 4.
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4. EMPIRICAL RESULTS

This chapter presents the empirical results of this research. The empirical results consist
of the main two parts. These are the results from the unit A interviews and results from

the benchmarking.

The research questions were considered on the empirical results presentation. The first
research question “How are lessons learned captured in modernization projects? “ was
identified by the unit A and benchmarking interviews. The empirical results present what
are the current strengths and challenges of the unit A regarding project learning and how

lessons learned are captured in modernization projects.

The second research question “How can project learning be systemized?” was ad-
dressed through the empirical findings. The improvement suggestions gathered from unit
A stakeholders and the three benchmarking units provided concrete input for developing

a structured lessons learned process.

4.1 Cross-functional integration in Unit A

To understand the current state of integration mechanisms between the stakeholders in
unit A, an internal stakeholder map is presented in Table 8. The current integration mech-
anisms include meetings, IT systems and personal involvement. The stakeholder map
describes the meetings and personal involvement descriptions between the teams in unit
A.

Currently the organization has monthly cross-functional meetings involving different
units. There are sales, engineering, project management, procurement and operations
meeting called SEPPO (sales, engineering, project management, procurement, opera-
tions). Goal of the SEPPO meetings is to share information of sales pipeline and most
important topics of engineering, project management and procurement. However, the
main input from the SEPPO meetings is to get information about upcoming sales of mod-
ernization projects. There are also department meetings, which are held once a month.
Department meetings include engineering, project management and procurement and
supply chain. The department meeting does not include sales. The department meeting
topics include general HSE, finance, and project management and engineering topics.
During those meetings, only general knowledge is shared. There is no specific project

related information shared.
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Furthermore, project reviews are held monthly. The point of the project reviews is to
review all active projects every month. Projects that are in the warranty phase are also
included, but those are reviewed quarterly. The participants in the project reviews are
project manager, controller, PMO manager, the unit director and sometimes the unit
president. Every project manager has their own project review meeting scheduled, where
all the project manager’s projects are reviewed. There are minutes of the meetings from
these meeting which are marked in excel file and stored into a Sharepoint file. According
to the interviewed project managers, project reviews are perceived as the main mecha-

nism through which key project information is currently shared within the unit.

Many interviewees suggested of involving sales in the developed lessons learned pro-
cess. Sales shares information to all unit A members during the SEPPO meetings. Mostly
sales pipeline information is shared. Sales are not part of the department meetings.
Sales team is involved only at the project handover and the SEPPO meetings. After the
project has been handed over to project management and engineering, sales is no longer

part of the project’s execution.

Structured forecast meetings exist between finance and sales. A large part of finance
work involves forecasting, giving these meetings operational significance. This is a chan-
nel through which LL on financial performance could also be shared. Communication
between finance and project managers is generally rated positively: open, messages get
through in both directions. Finance-PMO integration happens during meetings and infor-
mal personal communication. Their interaction is described as a mix of ad hoc calls and
reviews of older projects, with no official structured format. Despite lacking formality, the

relationship is described as good.
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Table 8: Cross-functional integration mechanisms between the stakeholders of unit A.

From\To Project Engineering Sales Procurement PMO Finance Engineering Director
Management & SCm Manager Controller Manager

Technical changes & updates

Sales handover phase

Material purchase discussions

Monthly project reviews

Monthly project reviews

Engineering topics ad hoc
SEPPO & dept. meetings

SEPPO & dept. meefings
Project reviews (when available)

Customer requests & schedule

Ad hoc questions

Quality issues

1-to-1 meetings

Budget & invoicing topics

BipieciManapemen — . Commissioning planning . SEPPO meeting . SEPPO & dept. meetings « Close contact (supervisor) + Close personal contact
« Close personal confact » Close personal contact
« Technical scope definition = Technical support for quotations » Technical requirements for = Limited contact = Mo contact « Closely integrated = SEPPO & dept. meefings
e ) . Project meetings . SEPPO meeting materials . Resources & ongoing projects . Own supervisor
ngineerin; —
0 0 . Close personal contact + Suppori when needed « Team & personal meetings
» SEPPO & dept. meetings
« Project handover « Technical support for quotafions » Material prices for quotations = SEPPO meeting « Forecasting meetings « Sales technical support = SEPPO meetings
Sales —

SEPPO meeting

SEPPO meeting

SEPPO meefing

Sales gate models

Sales gate models

Material order status No contact

Ad hoc questions only

Material prices & availability
Purchase order coordination SEPPQ meeting
e B SEPPO & dept meetings _

Close personal contact

SEPPO & dept meetings

Invoicing topics & problems

SEPPO & dept. meefings
Regular SCM meetings

Team supervisor Sales gate models

Monthly team meetings Project handover

PMO Manager Mandatory project reviews Ad hoc discussions o

SEPPO & dept. meetings

SEPPO & dept. meefings

Invoicing topics & problems
Ad hoc personal contact

Regular weekly meetings
SEPPO & dept. meetings
Close interacfion

Closely integrated
Regular weekly meetings
SEPPO & dept. meefings
Project review meetings

Personal meefings as needed

« Mandatory monthly project reviews « No contact » Forecasting meetings » Ad hoc meetings = Regular project review meetings « No contact » Ad hoc meetings
Finance Controlles . Ad hoc meetings . Project purchase invoicing . Ad hoc meetings o « Financial reviews
= Close contact with some PMs
« SEPPO & dept meetings « Close confact = SEPPO & sales gate meetings « SEPPO & dept. meetings = Regular weekly meetings = No contact = Regular weekly mestings
Engineering Manager « Team & personal meetings = SEPPO & dept meetings — = SEPPO & dept. meefings
» Director is own supervisor
. SEPPO & dept meetings . SEPPO & dept mestings . Sales gate meefings . SCM discussion every other week | » Closely integrated . Financial overviews irmegularly . Regular weekly meetings
Director « Financial reviews (when available) = SEPPO meetings » SEPPO & dept. meetings « Regular weekly meetings « Forecasting & project reviews « Joint dept. meeting organisation —

SEPPC meetings « SEPPO meeting
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The biggest gaps in cross-functional integration are between finance and engineering.
The engineering team is not involved with the finance. Only engineering manager partic-
ipates to the sales process and sometimes discusses with the finance controller about
the budget or other financial things. Engineering wants to have more information on pro-
ject finances as they have no integration to the finance aspects. However, project man-
agement is closely integrated with finance as they have regular project review meetings.
Project management also contacts finance due to project billing or questions on regular

basis.

The communication has been perceived to be good mostly inside the unit A, but struc-
tured project information sharing is lacking. The unit is relatively small; therefore, every-
body knows each other and the communication on personal level is perceived to be at a
good level. However, it was wished to have more structured meetings and information
sharing between engineer and project management. It was perceived that sometimes
the information regarding engineering is communicated through the PMO manager or
discussion directly personally with some engineering team members. There is a risk that
the information is not shared to all as you have not “heard it”. For example, there are
only few structured integration mechanisms between project management and engineer-
ing. Although the engineering team and project manager are the main project team,
many integration mechanisms rely on personal communication. It depends on a project
manager how often project meetings are held. Many projects have already been per-
formed together, and the projects have succeeded even without structured integration

mechanism during the project execution phase.

Gaps exist also between sales and project management and sales and engineering after
project handover. Project management is involved on mandatory level with sales during
the project handover meeting. It depends on the project and project manager if discus-
sion is held during the project or there are some questions arising involving sales. Cur-
rently, all of the additional sales for the project, for example spare parts or cabling can
be sold and approved without involving sales unit. Project manager prepares the quota-
tion and then it will be reviewed and approved. Therefore, sales do not have the infor-
mation of occurred additional sales for the project; they get the information if somebody
mentions it to them which is rarely shared with the sales team. This could be improved
as with better planning; the common additional sales could be also sold as the main
project. By discussing these additional sales during the lessons learned, it could help
make the project sales more streamlined and easier. It takes work for the project man-
ager to discuss with the customer about the additional sales and send the quotation when

the project is getting closer to the commissioning phase.
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Engineering is involved with sales during support meetings, which occur before sales
sends the quotation. Engineering helps sales with the engineering aspects. Engineering
is not involved with sales after the support meeting. In addition, engineering involvement
with procurement depends on the role and the project. Lead engineers are responsible
for creating bill of material for every project. They support procurement if procurement
has questions when ordering the material. Additionally, if some part is missing on site,
engineer and procurement can be in discussion. Project managers are more involved
with procurement; it is project managers responsibility to create purchase requests for
projects and share them to the procurement engineer who makes the purchase orders
for projects. Therefore, project managers are in contact with the procurement engineer

in every project.

SCM (Supply Chain Management) is the most isolated part in the unit A. SCM developer
shares information and updates regarding SCM topics on SEPPO meetings and depart-
ment meetings. SCM is involved with sales sometimes regarding material aspects. SCM
developer has very close integration with the procurement engineer. SCM interacts with
project managers mainly regarding quality related issues or material problems. There-
fore, it is common that in many projects project managers and engineering is not at all
involved with SCM as the material related information comes from the procurement en-

gineer to the project managers.

The IT systems used in the unit A vary between functions. The main IT function for finding
and sharing project information is the T-drive folder. Project managers, sales managers
and engineering team store there the project related documentation. The SAP ERP sys-
tem is also used. SAP is used mainly for project budgeting, purchasing and project man-
agement aspects. All the WBS elements are structured in SAP. Project purchases are
done in SAP and sales orders and invoicing is handled in the SAP system. The engi-
neering team uses SAP only to document their working hours. The managers use SAP
to check the project budgets and actual cost for the projects. PDC (Project document
control) IT system is used by the engineering and project management team. It is man-

datory system to store all the relevant project technical information.

4.2 Unit A’s strengths as a foundation for lessons learned

This chapter presents the key strengths of Unit A identified through the interviews con-
ducted. The analysis revealed strengths that form a good foundation for developing more

systematic lessons learned process.



45

Mistakes are not repeated in projects as knowledge is shared informally through verbal
or written communication. None of the interviewed project stakeholders remembered any

project mistakes to be repeated in the last two years.

The common understanding in sales is that the information is shared quite good at the
moment, as the project execution team is quite small. “In practice, things have actually
been running quite smoothly overall. While there is always a risk that someone might
forget to mention something during the development phase such as pointing out that a
certain issue needs to be taken into account, this has happened relatively rarely. In gen-
eral, we have been quite good at identifying and addressing these things. One reason
for this is that the team is relatively small, which allows information to flow quite freely

within the group.”-Sales

Most of the interviewees perceived that the atmosphere at the unit A and collaboration
is easy and everybody works together. “Perhaps what feels most unfamiliar is sales and
communicating with the sales team. And maybe the more difficult part is that the things
you would like to communicate should have been done before they sent the quotation.

You need to anticipate those things in that process.”-Engineering

Learning environment is also described to be positive. New things are generally received
well. For example, the general financial literacy of PMs has grown, which the finance
controller highlights as a significant positive development. Additionally, the engineering
team is encouraged to continuously improving upon their own initiatives. The software
personnel discuss between each other to not repeat same mistakes in other projects,
and it has worked. This suggests that the organization has capacity to absorb LL insights,

making a more formal process worthwhile.

Another strength identified was that projects have been going well financially. The project
deliveries have been done as planned and the financial success has been good. This

can be because the project team is experienced and worked on many projects together.

The identified strengths are connected to the current challenges in unit A The unit's
strong financial performance has reduced the perceived urgency for structured risk ob-
servation and sales cross-functional integration, meaning that important lessons have
gone unidentified in past projects. In addition, the small unit size has enabled informal
tacit knowledge sharing at the cost of structured processes. These challenges are de-

scribed more in the next chapter.
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4.3 Current barriers to systematic project learning in unit A

The challenges of unit A were categorized by missing process existence, tacit knowledge
sharing, lack of feedback, and limitations in organizational learning and development

practices.
4.3.1 Missing close-out and lessons learned processes

One identified challenge in the unit A was not having specific process for project close-
out. Currently in the internal project execution process document, the project close-out
is defined as project manager will create close-out report and participants have the pos-
sibility to give feedback. However, the project close-out has not been followed as a stand-
ard way. Some project managers have a close-out report filled, some don’t. The docu-
mentation analysis conducted as part of this thesis found that close-out reports were
completed for only 2 out of 20 projects in 2025, highlighting the limited adoption of struc-
tured project closure process in unit A. The interviews further revealed that engineering
team members are unaware of whether a formal close-out report exists for projects.
Many engineering team members stated that they have never participated in a lessons

learned session and cannot recall any such meeting taking place.

Furthermore, project managers have different ways of working and do not have a com-
mon process after the commissioning phase is completed for the project. One project
manager uses existing excel close-out report to write observations and comments and
other uses PowerPoint-presentation file. Some project managers will hold a close-out
meeting where the project engineering, and commissioning teams will take part, and

other project managers do not have any meeting or have it only sometimes.

“No, not really. We haven't actually held those meetings. There have been a few occa-
sions — for example, on the A project, which was a bit larger. In that case, the lead
engineer wanted to review whether we had learned anything from it. But overall, we really

haven’t been holding them.”-Project management

The previously held close-out meeting was not perceived as useful by the engineers.
“Well, like the last time, it felt quite pointless that it was basically just the project manager

going through what they thought had happened during the project.”-Engineering

Although unit A has performed well and projects have succeeded, close-out activities are
sometimes perceived as additional burden that complicates rather than supports project

work. This perception was evident across engineering, sales, and project management
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interviews. Contributing to this attitude is the fact that project scopes have remained rel-
atively similar over recent years, which may reduce the perceived need for systematic
reflection. Furthermore, feedback from project managers regarding the currently held
meetings was mixed. “Our projects are very similar from each other, making the lessons

learned model too complex for many of our projects.”- Project management

Some project managers noted that structured project meetings do not always generate
meaningful discussion. “Yes, so | had something in OneNote where | tried to outline
some development areas, but the only feedback | got was basically ‘well done.’ So there
really isn’t anything to present from that.”-Project Management This suggests that while
sometimes review meetings are held, they may not yet create the conditions needed for

genuine reflection and knowledge sharing.

The existing project close-out processes have not included sales team, procurement or
supply chain. PMO manager has attended to couple project close-out meetings. There-
fore, it can be concluded that there is no structure of project close-out. The documenta-
tion file is not filled, and the meetings are not held. There are no specific guidelines is
the meeting mandatory and who should be invited. Moreover, as there has not been
structured project close-out, there has not also been any structured lessons learned pro-

cess in place which was identified already before starting this research.

4.3.2 Tacit project lessons sharing

One of the main identified themes from the interviews was tacit project lessons sharing.
Currently in the unit A, discussions happen informally in team meetings, but only when
someone speaks up. If no one raises an issue, it goes unheard. The project related com-
munication in the unit A relies a lot on personal networks rather than formal structures.
The tacit knowledge sharing happens between project managers, engineers, and engi-
neers to project managers and procurement to project managers. Unit A stakeholders
assume, that by asking, they get the needed information. This can create a risk that

knowledge may not flow effectively across roles or teams.
"If someone doesn't open their mouth, that issue simply goes unheard."- Engineering

“Then | usually have to ask the project lead engineers or project managers how this or

that part went, and thankfully someone always remembers.”-Sales

Interviews with the sales unit revealed that finding project information is challenging. Key
project documents, such as procurement part lists, are frequently missing from project

files, making it difficult for sales to access the information they need. This issue appears
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to happen because the absence of clear guidelines on how project information should
be stored in the T-drive folders, resulting in inconsistent storage process across unit A

members.

Project managers use their own note mechanism to collect project information and ob-
servations throughout the project phases. The challenge is that these observations are
not shared after the project. One project manager can share for example OneNote-notes
to the other project members during the project, but it is not shared to other members of

the organization or stored into project databases.

Interviews also raised an organisation-wide pattern: meetings almost never produce writ-
ten minutes or memos. "In twelve years, the meetings where an actual memo was written
can be counted on one hand."-Engineering Overall concept is also that documentation
takes time after the project which is not good as the other project are coming. This results

that the knowledge shared in meetings are not transferred as explicit knowledge.

” However, if these issues have never been formally documented—for example, if a spe-
cific problem that occurred in a previous project was never written down it raises the
question of whether people will remember to bring it up later. When the technical pack-
age is being prepared in the sales phase, such experiences should ideally be taken into
account. In practice, however, not everyone necessarily remembers to mention them.” -

Sales

As mentioned earlier regarding the cross-functional integration in the unit A, some unit A
members do not integrate at all and during SEPPO and department meetings general
knowledge is only shared. Therefore, many project related knowledge exist only in peo-
ple's memories, with no retrievable record. This creates a need for more structured ways

of collecting and sharing project lessons across the unit A.

” And through having that structure, it might actually force us to hold proper meetings at
the end of each project. Right now, it's more like, ‘Well hey, that went pretty well, and
actually we made really good money, so there’s nothing to go through. And then we just
say that next time we sell this, we should remember to mention to Key Account Manager
to take this or that into account. But what if we actually wrote those things down on some
kind of form? And if we formally shared it with Sales, then it could help us move to the

next level in how we operate.”-Sales
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4.3.3 Lack of feedback

Several interviewees across teams in unit A mentioned that they receive no structured
information about how projects are going and specifically do not receive any feedback
after projects are completed. Feedback that arrives is dependent on individual project
managers choosing to reach out and mostly concerns specific technical queries rather
than overall project performance. In addition, the feedback from the management level

to the project managers and engineering team is minimal after project completion.

Furthermore, the sales team does not receive structured feedback. After project hando-
ver from sales to project management, the sales team is contacted only in a few cases
when questions may arise during the project. Sales team has the idea that projects are
going well if nothing is heard from the project team. The finance controller interviewee
highlights that project budgets are currently opened based on sales calculations and
updated later but this update cycle is insufficiently informed by historical lessons. This
could be potential for the lessons learned process as there would be more review and

feedback with sales after the projects commissioning phase.

Procurement and SCM similarly lack systematic feedback regarding performed projects.
Currently, procurement does not receive information on supplier or material quality fol-
lowing project commissioning, unless warranty claims or component failures arise. As a
result, there is no structured mechanism for capturing and sharing end-of-project feed-
back with the procurement team. A concrete example of this gap is the ordering of cables
that ultimately go unused in a project, with no information about this communicated back
to procurement. Without this feedback, opportunities to improve material planning and

supplier selection in future projects are lost.

A notable gap identified within the engineering team relates to the lack of customer feed-
back reaching product development. The product manager has little to no direct contact
with customers, making it difficult to verify whether product specifications meet actual
customer needs. Project milestone updates and customer feedback are not systemati-
cally communicated back to the engineering team by project managers or others involved
in project delivery. Without such feedback loops connecting delivery back to product def-

inition, the engineering team lacks the information needed to improve products over time.



50

4.3.4 Limitations in organizational learning and development
practices

Interview observations indicate that, although employees can communicate with their
supervisors, issues often fail to progress within the target company A. Development sug-
gestions frequently do not lead to concrete actions, and follow-up measures from em-
ployee satisfaction surveys are often not implemented. There is a sense of uncertainty
about development inside the unit A. A few interviews mentioned that previous improve-
ment proposals have not led to results in the unit A. Most mistakes do not recur because
information is shared verbally but the learning stays with individuals rather than becom-
ing organizational knowledge. There have been few lessons learned workshops in the
unit A. According to the interviewees, the first workshop generated good, shared ideas
for development, but follow-through was limited. Actions identified were not consistently
carried forward and the actions handed to the management were not shared back to the

sales, engineering or project management teams.

The analysis suggests that while there is a willingness to improve within the organization,
several barriers limit effective learning: development activities occur alongside opera-
tional work, formal structures for learning and improvement are lacking, there is no des-
ignated owner of change initiatives, and experiences show that improvement ideas often

go unmonitored. These factors collectively contribute to learning.

4.4 Development ideas and suggestions from the interviewees

All engineering interviewees expressed a clear desire for structured lessons learned
meeting. Several engineers also highlighted the value of holding project review meetings
during the planning phase, prior to commissioning, as a means of capturing emerging
insights and addressing challenges early. This practice is already partially in place, with
one project manager conducting regular meetings throughout the project planning phase
to discuss progress and challenges. The interviews thus suggest that valuable lessons
are not limited to project closure but can arise already during the planning phase. Overall,
there was a shared understanding among interviewees that a structured lessons learned
process should be established. The management level is determined to improve project
learning and want to have analysed information about the project’s lessons. The follow-
ing sub-chapters present the identified development areas and results from the bench-

marking.
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4.4.1 Content and focus areas of the lessons learned meeting

The following lessons learned meeting topics were identified through interviews with unit
A stakeholders as the most relevant topics for discussion during the lessons learned
meeting. The Table 9 describes each topic and explains the concrete learning value it

generates when discussed systematically across the unit’s functions.
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Table 9: Proposed topics for the lessons learned meeting.

Lessons Learned Topic How It Helps Unit A to Learn

Project schedule — actual vs. planned Comparing planned and actual timelines reveals where delays systematically occur — in kick-off, engineering, procurement, or
site execution. Over multiple projects, this builds a realistic baseline for future scheduling.

Scope review sold vs. actual scope Reviewing what was promised against what was delivered highlights scope changes, underestimated work, and misalignments
between Sales and Engineering. Helps tighten contract language and improve pre-sales technical reviews.

Financial review — planned vs. actual Sharing financial data creates cost awareness at all levels. Engineers and project managers can identify inefficiencies, support
hours and budget more accurate future estimations, and contribute directly to profitability improvement. Provides input for budget planning and
forecasting.

Photos from site A richer photo record provides evidence for claims and warranty discussions, supports root cause analysis, and gives Engi-
neering a visual feedback loop on how designs are realised in practice. Reduces misunderstandings in remote coordination.

Site reports available for analysis Systematically stored site reports become a knowledge asset. Documented installation and commissioning challenges, site
conditions, and subcontractor performance become visible across projects, enabling proactive improvement.

Feedback on individual performance Constructive project-based feedback supports professional development, helps managers identify skill gaps, and improves
team composition for future projects. In a psychologically safe setting, it builds a culture where both successes and challenges
are discussed openly.

Technical modifications Documenting design changes made during execution captures engineering knowledge that often stays tacit. Prevents the
same modifications from being rediscovered on the next project and improves design standards over time.

Additional sales — need or actual oc- Tracking where additional work was needed or successfully sold reveals both revenue opportunities and scope management

currence weaknesses. Enables Sales and Project Management to proactively offer upgrades and develop more complete offering pack-
ages.

Feedback to Sales — future contract Structured execution-to-sales feedback highlights contract clauses that created disputes, terms difficult to deliver, and incor-

improvements rectly set customer expectations. Over time, improves contract quality, reduces legal risk, and aligns sales promises with oper-

ational reality.
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Lessons Learned Topic How It Helps Unit A to Learn

Risks Reviewing which risks materialised, which were mitigated, and which were missed helps build a risk register for the unit. Im-
proves risk identification in future bids and helps Finance Controller, Sales, and PMO calibrate contingency budgets based on
actual evidence.

Feedback from client Client feedback on what went well and what could be improved should be available to all team members. Helps offer better
solutions, improve working methods, and better meet customer needs and expectations.

Review of material and supplier quality = Feedback on supplier and material quality, especially during and after dry docks improves procurement and SCM performance.
Enables analysis of supplier quality and selection of best suppliers for future projects.
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Engineering team members highlighted that the most valuable information for their func-
tion includes the delivered scope compared to the sold scope, problems and challenges
encountered during the project, planned versus actual schedule, and the overall project
performance. Two interviewees also mentioned utilizing site reports as a source of les-
sons learned. Site reports can provide more technical information regarding the project
delivery and can mention if there were some challenges occurred during the commis-
sioning phase. However, currently the unit does not produce site reports. Utilizing them
as a lessons learned input would first require establishing a clear willingness and protocol
for their preparation. Additionally, the sales team expressed interest in receiving more
photographs of both the original and upgraded systems, which could be incorporated

into site reports

On the project management side there was suggestion raised for more systemized risk
assessment process. The finance department also shared this suggestion. Currently,
risk calculations are largely based on estimates rather than proven historical data. Cap-
turing and sharing lessons on identified and realized risks would improve risk planning

and support more effective risk mitigation in future projects.

One of the main themes that raised during the interviews was engineers wanting more
feedback regarding own work. Currently, after the project phase, no feedback is given.
Regarding the topics engineers would want to discuss at the possible lessons learned
meetings was schedule, financial and technical overview. One example of specific infor-
mation requested by two engineer’s was to get information on planned and actual hours
used for the project work. Furthermore, the engineering manager wanted to have more

feedback on engineers’ performance on projects.

The cross-functional integration was one of the main suggestion areas. Based on the
interviews more feedback to the sales is welcomed. Sales is only involved usually in the
project start phase. Based on the interviews, it would be good to have a meeting end of
the project to sales team also. Currently the feedback is minimal and only tacit infor-
mation sharing. The sales team specifically requested information on actual project costs
compared to initial estimates, review on additional sales opportunities that arose during
execution, and insights into what contract terms could be improved to better support
project delivery based on project lessons. One of the most important parts is to have the
information what could be changed to the sales contract to better support the project
organization based on the project lessons. Sales wants to participate to project end
meetings and lessons learned and thinks it is crucial to be involved. Additionally, one of
the main topics to be discussed, raised from sales was customer feedback. “However,

we do have customer meetings, and in those situations, it is extremely important that we
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know what the customer has said at different stages of the project. There have been
situations like this before although not during the past three years—where | have been
working under certain assumptions and then gone to meet the customer, only to hear
something completely different from what | expected. This has happened because | had

not received the relevant feedback.”- Sales

In addition, both the sales and engineering teams expressed a wish for the lessons
learned meeting to include a review of the project's financial performance. Finance con-
troller suggested that reviewing budget during the project lessons learned would enable
more accurate initial budgets. This would help the sales forecasting in the future and
overall budget planning to the upcoming projects. In addition, the technical execution is
evaluated to understand how things progressed during the project. For example, it should
be assessed whether the engineering work was carried out as planned, whether the
project delivery proceeded according to expectations, and whether the site activities
were executed as intended. It would also be important to look at where deviations oc-
curred during the site phase, what kind of feedback was received from the customer, and

what kinds of issues or challenges were encountered during the project.

The procurement team highlighted the need for structured feedback on material quality
and overall delivery performance during the lessons learned meeting. The procurement
is involved in the beginning of project execution phase more; therefore, it is key to track
the supplier delivery process during that time. However, the modifications needed based

on the commissioning work is not discussed to procurement or SCM at the moment.
4.4.2 Participants and roles in the lessons learned meeting

The empirical research also provided input from who from the unit A should be involved
in the lessons learned meetings. Many interviewees expressed interest on participating
to the lessons learned meetings. For example, product manager expressed clear interest
in participating in a project close-out or LL meeting, particularly to learn how smoothly

the scope he helped define was delivered, and what customers actually experienced.

There was also concern raised during the interviewees that if too many people are in-
volved in the lessons learned meeting, the discussion maybe is not as open as it is with
a smaller group. However, many interviewees mentioned that it is good that the man-
agement is taking part in the lessons learned meetings. Moreover, the engineering man-
ager, PMO manager and head of sales stated that they want to be invited and involved

in the lessons learned meetings.
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The involvement of site managers and commissioning engineers in the lessons learned
meeting depends on whether they are internal or external to the organization, which var-
ies by project. Few stakeholders mentioned that getting feedback from the external work-
ers would be good as they are key part of the project commissioning phase, where a lot
of observations and lessons usually are coming from. However, if confidential information

as financial aspects is discussed they cannot be invited due to company regulations.

The SCM developer and procurement engineer both expressed interest in participating
in the lessons learned meeting. They highlighted the value of being more actively in-
volved in project reviews in order to receive structured feedback on material quality, sup-
plier performance and delivery processes. “I know that procurement might not be a big
part of this lessons learned meeting, but | think we still want to hear the feedback from
the people. OK, like how's the supplier has been performing. How is the, you know, like
the purchasing go, is there any problem with any certain suppliers that we want? We do
want to hear that feedback to also improve our supply chains process and also have a
discussion with supplier if there's any problem regarding the warranty or delivery etc.“-
Procurement team However, Project Management has been satisfied with the current
state of procurement and sees limited potential for deriving lessons learned from this

area.

The finance controller's participation in the lessons learned meeting should be deter-
mined on a project-specific basis. Involvement is considered necessary in three situa-
tions: when something exceptional or atypical occurred during the project, when a sig-
nificant portion of the risk budget was consumed and root cause understanding is needed
for future risk profiling, or when development ideas relevant to financial processes have
been identified. In all other cases, finance participation is not required as a default. The
interviews revealed a shared understanding that the minimum participant list for the les-
sons learned meeting should include the project manager, lead engineer, hardware en-

gineer and software engineer of the respective project.

4.4.3 Annual project lessons reviews received support from
stakeholders

Unit A has conducted two annual project reviews over the past two years. These annual
meetings have included sales, project management and engineering. Procurement has
been involved one time. One concluded workshop focused on improving communication
and operation with other local units. Based on the interviews, the held project review was

good as it increased cross-functional integration between teams.
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Many interviewees suggested that at least once a year it would be good to formalize an
annual review that consolidates lessons from all completed projects. The desired topics
for such a review include recurring themes, lessons learned, similarities and challenges

across projects, with the aim of identifying collective development actions for the unit.
4.4.4 Storing and sharing lessons learned

The lessons learned meeting should be documented and stored. Regarding the lessons
learned utilization and analysing, sales suggested that memo should be produced from
the lessons learned session. “Some kind of memo should be produced from the lessons
learned session, summarizing the key findings and actions. If certain actions are agreed
upon, it would also be important to define who is responsible for them and by when they
should be completed. In addition, there should be some form of mechanism to follow up

on these actions, to ensure that the agreed tasks are actually carried out.”- Sales

Most of the interviewees emphasized the possibility of using SharePoint as place for
storing the lessons learned. It was perceived to be easy to use and most simple to find
information. The document management system was also suggested to be SharePoint
from many of the interviewees. “Personally, | think we should gradually move away from
the T-drive. After a few years, no one remembers the project number anymore. Instead,
we should move more towards a SharePoint-based system. In that case, | think Share-
Point could have clearly structured folders, for example organized by the vessel name
and the project. That way it would be much easier to browse and find information. | could
also see both the sales folder and the execution folder there, and the feedback or lessons
learned folder could also be located in SharePoint.”-Engineering However, few interview-
ees raised concern that there are many SharePoint sites in use in the target company

and sometimes it can be difficult to find the correct one.

One interviewee also suggested PDC as the appropriate official repository for project
close-out reports, since it represents the formal document system. Interviewee noted
that discoverability remains a challenge and suggested a dedicated document type or

tag to make LL reports findable under each project.

The analysis database and action tracking platform suggestions varied for the lessons
learned process. There have been few suggestions on how to track and record actions.
Sales support engineer has Microsoft planner in use, where the bidding stage in sales
can be tracked. In the system, actions can be assigned to certain persons. For example,
one action can be asking head of sales to sign a document. This Microsoft planner is not

used in project management team or engineering team. In addition, engineering team
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uses Jira to track their engineering actions. The target company also has development
action software called Ontrack. The unit A has used it in only few cases over last five
years as the software is difficult to use. The analysis database is not part of this thesis

scope, so it must be investigated after the completion of this thesis.

SEPPO meeting was suggested to be a good forum for sharing lessons learned findings
across unit A. For example, project management could briefly present the outcomes of
completed projects and present short summaries essentially highlighting that this kind of
a project was carried out and these were the key findings. They could say, for instance,
that this project had these particular observations, and another project had different
ones. This would not be a major addition to the existing meeting, since the unit do not
execute dozens of projects per month; in reality, it is usually only one or two projects at
most per month. Each project could still be reviewed in its lessons learned meeting
within a smaller group, but a summary of the project’s key points could be shared in
SEPPO meeting.

4.4.5 Internal benchmarking results

The empirical research also included benchmarking interviews. Three different internal
units were part of the benchmarking interviews. One project manager from each unit was
interviewed. All three benchmarking units are larger than unit A and operate with a
broader project scope. Benchmarking unit A delivers modernization projects similarly to
unit A, while benchmarking units B and C deliver new-build projects, representing a dif-
ferent project type with a significantly longer delivery timeline. An overview of the lessons
learned practices across unit A and the three benchmarking units is presented in Table
10.
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Table 10: Comparison of the lessons learned process between unit A and benchmarking units.

LL Dimension Benchmarking Unit A Benchmarking Unit B Benchmarking Unit C

1 — Process Existence
Documented LL process No Yes, mandatory No, but part of mandatory close-out No, but part of mandatory close-out
2 — Capturing Practice

Template in use No PowerPoint template PowerPoint or PDF report Excel template

Timing of capture Rarely — sometimes shared at At closing phase At closing phase At closing phase
close-out meeting

3 — Meeting Practice

LL meeting held No, unregular close-out meeting Yes, mandatory for every project No — close-out meeting held No — close-out meeting held

Cross-functional participation — PM, Sales, PMO, Warranty, Logistics, PM, Lead Application, SW Engineer, Project team, Sales Manager, Sales
Engineering, Site Manager, Finance Purchaser, Project Controller, Dept. Support Engineer, Purchaser
Heads, Commissioning Manager,
Sales

4 — Storage & Accessibility

Shared repository / database — SharePoint site T-drive PDC

LL consulted for other projects — Yes Yes, PM looks individually before com-  No
missioning kick-off

5 — Action Tracking

Actions assigned & tracked No Yes — specific system used; each No No
stakeholder tracks own actions

Follow-up mechanism No Each stakeholder responsible for own No No
actions. Regular monthly LL follow-up
meeting with stakeholder managers;
PMO monitors.



LL Dimension

6 — Organisational Level Learning

Benchmarking Unit A

Benchmarking Unit B

Benchmarking Unit C
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Time protected for LL No No No No

Annual-level project review Yes — annual project reviews No No No
have been held

LL feeds standards / processes No Yes Yes No
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The benchmarking unit A has lessons learned process in use. The lessons learned is a
mandatory part of the unit’'s gate model. Without completion of the lessons learned pro-
cess, the project cannot be handed to warranty or ended. Project manager sends the
invites to the lessons learned meeting. Part of the process is that almost the whole unit
is invited to the lessons learned meeting. All project managers in that team, sales, PMO,
warranty, logistics, engineering, site manager and finance are invited to the lessons
learned meeting. According to the PMO manager, the average participant number to the

LL meeting has been 15 persons.

During the spring 2026, benchmarking unit A is starting to use the improved lessons
learned which goal is to follow up the improvement actions. Objective in the process is
to collect observations throughout the project. These observations include improvement
needs, best practices and development needs for unclear processes and successes and
failures. The observations are documented on PowerPoint file. The new lessons learned
process aims to move beyond simply documenting and presenting observations, ensur-
ing that each observation leads to concrete improvement actions and measurable follow-
up. The process requires all project stakeholders (spare parts teams, site team, tool
management, logistics, sales, engineering, project managers) to review the observations
collected during the project and provide written comments before the lessons learned
presentation is held. Each stakeholder is expected to briefly confirm:whether the obser-
vation has been addressed, what corrective action has been taken, and whether it has
been recorded in the appropriate system. This way, the process ensures that all stake-
holders take ownership of their lessons, improvements are systematically recorded in

the right place, and the follow-up makes progress transparent.

The lessons learned document is a PowerPoint-presentation where different aspects are
considered. The topics for the LL meeting are presented in Figure 10. After the meeting,
the lessons learned document is stored into a SharePoint site. Project teams can view

all the lessons learned documents from different projects from that SharePoint site.

Timeline is that for the preparation for the lessons learned meeting, within one week after
dry docking, the project manager and site manager prepare a draft lessons learned
presentation and they share the draft to stakeholders. Each stakeholder has two weeks
to provide written input, including: whether an action will be taken based on the obser-
vation, what has already been done, in which system the observation/action has been
recorded, feedback on the project from their department’s perspective. The next step is
that the project manager finalizes the presentation and schedules the lessons learned
meeting. Participants for the lessons learned meetings are defined per gate model and

include the project team and stakeholder department heads. During the meeting, the
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project manager and site manager lead the meeting and present their observations and
each stakeholder comments on actions taken or planned in response. The meeting is
scheduled to last one hour. Benchmarking unit A conduct LL sessions in Finnish to max-
imise dialogue and participation. The lessons learned document is made in English for
accessibility.

Shipyard

Logistics
performance

Summary Spare parts

Lessons learned

meeting topics
Benchmarking Unit A

Customer

communication

Schedule &
manning

E | l
s
<

Tools & work
methods

Figure 10: Lessons learned template topics in benchmarking unit A.

After the meeting, the project manager compiles stakeholder actions/observations and
transfers them to the lessons learned follow-up excel. The role of the PMO manager is
to convene a monthly lessons learned follow-up meeting with stakeholder managers.
The goal of the follow-up meeting is to review progress of agreed actions and statistics

are updated to track whether observations have been addressed.

In the benchmarking unit A, the sales team participates to the project lessons learned
meeting. Based on the feedback and learning from project the sales team has managed

to change certain contract terms based on project managers wishes.

The benchmarking unit A has focused on developing their work in last 5 years. The unit
has standardized documentation models, enough written information for reports have
been one of the previous developing tasks. Furthermore, the unit has dedicated persons
for doing improvement work. According to project manager, having the standardized

models in place, he has now been able to do one more project per year than before.
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The topics of the lessons learned are actively shared in department meetings at the
benchmarking unit A. The PMO manager have had active role of participating and ana-
lysing the lessons learned. The PMO manager has been doing follow up checks on ac-
tion items. The problem according to the PMO manager is analysing of all lessons
learned information. As the document type is PowerPoint, it can be challenging to ana-
lyse the information. The PMO has opened the files one by one and identified recurring

themes.

The benchmarking unit B and C are new build units; therefore, they do not do moderni-
zation projects. The new build projects are much longer than service projects as the
project can take up to 10 years to complete. In the new-build unit B and C there was no
specific lessons learned process in place, but they have mandatory close-out meeting
which lessons learned is a part of. The project manager will hold a close-out meeting at
the end of a project delivery. Usually, the meeting takes place two weeks after commis-
sioning. The usual topics in these meetings are financial review, risk review, schedule

review and what have been the occurred problems as lessons learned.

In benchmarking unit B, close-out meetings are documented in either PowerPoint or re-
port format. The project close-out documentation is stored into T-drive. The project man-
ager usually reviews the close-out reports before commissioning kick-off on another pro-
ject. There are not specific analyses for the overall lessons learned. Invited to the close-
out meeting, are the project commissioning team, engineering including, SW-, Lead- and
Application engineer, sales manager and PMO manager. There is no analysing in place
for the lessons learned. Some of the discussed lessons learned have led to improvement
of processes in benchmarking unit B. Information is utilized by that the same mistakes
can be avoided as the project manager will view the lessons learned document before

starting new project.

Both benchmarking unit B and C project managers discuss their project observations
and lessons mainly on tacit knowledge. Benchmarking unit C has weekly meetings for
project managers where project related information is discussed, and these include les-
sons learned. However, this meeting does not have any memo as it is more informal
discussion. According to the benchmarking unit B project manager, recurring project
themes and challenges such as software-related issues or yard problems are discussed
in team meetings and info sessions. Usually, the main problems and challenges hap-
pened during the commissioning phase. Additionally, quality related issues on projects

are discussed in product review meetings.
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The other new build unit C uses one excel file throughout the project as the unit use
mandatory milestone-model in their projects. The milestone model includes specific
gates. Each gate is one page in the macro-excel-file. One part of that excel file is close-
out which includes lessons learned. The lessons learned part of the file is only few lines

as bullet points. The unit C stores the excel file on PDC.

Challenge at the unit C has been that the projects are long and therefore the observa-
tions are not remembered for the lessons learned. The duration after all the finance cost
have been available for the close-out stage is long. Another challenge has been that the
information is not described and documented in sufficient detail on the excel. “As if some-
body will check that in couple of years, they do not understand the points.”-Project Man-

ager

Key problem according to the project manager of unit C is to have dedicated time for
analysing the results and make improvement actions. Information from lessons learned
document is not used in future projects. Currently, the challenges are that there is no
one analysing the excel reports and no actions are recorded or tracked based on the
lessons learned observations. To address the challenge of long duration of project, the
unit C is starting to use new model, where they try to collect the observation more during
the project phases and not just in the end. The information is planned to be collected

during the production phase more.

The benchmarking units B and C had similar challenges as the unit A. They also share
mostly the lessons learned as a tacit knowledge to each other. Action tracking and gov-
ernance is also at minimal level in benchmarking units B and C. The poor level can also
be caused by lack of time of the project managers, as the operational work and new
projects take a lot of time. The unit C project manager feels it is not useful to use the
time to fill the excel template and nobody will look or do anything about it. The common
theme between benchmarking units B and C are that they are focusing on new project
deliveries. The project timeline in new build project is much larger, and more stakehold-
ers are involved in the projects. Therefore, it is challenging to remember all the lessons

during the project solely at the end phase.

None of the benchmarking units include customer in LL sessions. This is a consistent
gap that no interviewee questions or proposes to change. It was common also in all of
the internal benchmarking units that the project managers share tacit knowledge be-

tween each other about project lessons and learning.
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One significant difference between unit A and all three benchmarking units is that the
benchmarking units have dedicated warranty teams, which means project delivery in-
cludes a formal warranty handover. This handover process also serves as an additional

mechanism for capturing and reviewing project information.

Based on the benchmarking findings, the most valuable input for unit A comes from
benchmarking unit A, which has developed more standardized processes for collecting,
sharing and documenting project lessons. The specific suggestions derived from this

benchmarking are presented in the following chapter.

4.5 Summary of empirical findings

The main identified themes from the empirical results are presented in this chapter. The

main empirical findings and their implication for LL process are presented in Table 11.

Surprising results from the empirical research was that the modernization projects have
succeeded well financially with minimal structures for cross-functional integration and
internal documentation and that most project lessons are shared as tacit knowledge.
Furthermore, surprising was that all the units interviewed during this research identified
the same problem on sharing knowledge inside the target company A. There are good
solutions and processes available but is not shared to other units and do not lead to

organization level knowledge.

Currently the project lessons from previous projects are shared as a tacit knowledge.
The unit A has been available to manage the projects well in financial perspective and
same mistakes have been avoided to be transferred to another project. The cross-func-
tional communication is perceived to be good but lack structured integration mechanism

for collecting and sharing project lessons.
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Table 11: Identified themes from empirical research on unit A.

Theme Finding Implication for LL Process
LL process maturity No formal lessons learned or project close-out Strong case for introducing a structured LL
& tacit knowledge process exists in unit A. Informal discussion hap- mechanism that formalizes what currently
sharing pens primarily through personal networks. happens informally.
Almost no systematic feedback exists. Feedback LL process should include a structured
Feedback is relationship-dependent and customer feedback  feedback loop to all key stakeholders of
is nearly absent. Unit A.
Close-out reports are filled in only a small frac- Supports incorporating lessons learned as
Close-out process tion of projects — only 2 of 20 projects had a a mandatory close-out step for every pro-
completed close-out report in 2025. ject.
Project information sharing relies mostly on per- LL process must include a structured
. . sonal communication and tacit knowledge shar- mechanism for cross-functional discussion
Cross-functional in- ; . . . ) . .
t . ing. During cross-functional meetings general in- and formal action tracking.
egration LT .
formation is discussed but rarely project-related
information.
Documents are inconsistent. Ad hoc processes LL process should require minimum docu-
Documentation work in practice but are undocumented. Meeting mentation standards; written outputs are
minutes are almost never produced. essential for organizational learning.
T-drive is the primary project storage system; LL reports need a dedicated document
PDC is mandatory for technical reports. Discov- type and a defined storage location to ena-
Knowledge storage erability in T-drive is a known challenge with no ble reliable retrieval per project.
common guidelines for folder structure or nam-
ing.
Managers are receptive and listen to feedback, LL process needs clear organisational own-

Management support but follow-through on development actions is lim- ership at management level to sustain im-
ited. plementation over time.

The interviews revealed significant challenges in organizational learning across the com-
pany. Working practices vary considerably between units, and communication and
knowledge sharing even within the local Finnish unit are limited. During the benchmark-
ing interviews, it emerged that benchmarking unit A has developed effective mechanisms
for project learning and documentation, yet these practices have not been transferred to
other units. As one interviewee noted, a unit may have well-functioning operational prac-
tices while other units independently work to solve the same problems, unaware that
solutions already exist elsewhere. This lack of internal knowledge sharing leads to dupli-

cated effort and wasted resources across the organization.
Suggestions raised from the benchmarking

The benchmarking interviews provided several concrete suggestions for developing unit
A's lessons learned process. A consistent finding across all benchmarking units was that
the sales team participates in project close-out and lessons learned meetings — a prac-
tice that interviewees from both Unit A and the benchmarking units identified as valuable
and worth adopting.

Benchmarking provided guidance on how to facilitate the lessons learned session and

include relevant project stakeholders. The suggested preparation timeline begins within



67

one week of dry docking completion, when the project manager prepares a draft lessons
learned template and distributes it to all relevant stakeholders. Each stakeholder is ex-
pected to provide written input on their observations and actions from the project prior to
the meeting. Sending the template in advance ensures that input is gathered from all
functions before the session and supports more structured cross-functional discussion

during the meeting.

The next step is that project manager finalizes the presentation and schedules the les-
sons learned meeting. Project manager sends the official invitation three weeks after dry
docking completion. During the lessons learned meeting, the template is reviewed to-
gether and comments are shared. The facilitator of the meeting is project manager. After
the meeting, project manager could distribute the template in email to participants and

thanks the participants.

Storing the lessons learned in a repository where everyone in the unit A can access it.
Project manager stores the lessons learned meeting document to a shared SharePoint
site where there is a specific folder for lessons learned in the unit. The file should be
named in the project name, and the date is also mentioned in the file name. In addition,
key point suggestion from the benchmarking is to share the lessons learned on team

meetings and project management meetings to create more knowledge.

The main aspect that gained from the benchmarking is to follow up the improvement
actions. The lessons learned process should not just be documenting and presenting
observations instead the key is ensuring that each observation leads to concrete im-
provement actions and measurable follow-up. There should be a follow up process in
place to check if the actions have been taken. After the meeting, project manager or
PMO manager could compile stakeholder actions and observations and transfer them to
the lessons learned follow-up Excel. The PMO managers role could be to organize a
monthly lessons learned follow-up meeting with stakeholder managers. The goal of that
meeting is to review progress of agreed actions and statistics are updated to track

whether observations have been addressed.

Project manager of the unit A also shared an idea that unit A’s scope could be sometimes
included to the benchmarking unit A’s lessons learned meeting, if the units have worked
in the same project. In the future, it can also be a possibility to integrate these units’
lessons learned meetings together or that unit A take part in benchmarking unit A lessons

learned.

Overall, the company A has inconsistent approach after project ends and has no specific

processes in use for lessons learned. Therefore, unit A requires a systematic approach
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for lessons learned. Based on the interviews, it can be concluded that all stakeholders
want a structured lessons learned meeting in which project related topics are reviewed

and feedback is shared.

4.6 The developed lessons learned process for Unit A

The lessons learned process was constructed based on insights gathered from unit A
stakeholders and development suggestions obtained from the three internal benchmark-

ing units. Figure 11 presents the main steps of the developed lessons learned process.

Observations Lessons
Project recording learned pction

kick off during the meeting follow-up >
project

Annual
projects
review

Figure 11: Main steps of the lessons learned process in unit A.

The more detailed construct is the developed lessons learned process map for unit A.
The developed lessons learned process includes role descriptions and steps. The initial
version of the developed lessons learned process chart is presented in Appendix B. The
process chart was created on Microsoft Visio, the process chart is swim lane shape and
includes the roles of project manager, engineering, sales, management and procure-
ment. It was decided to use general management level, for the process, which includes
head of sales, PMO manager, director and engineering manager. It was also decided to
use engineering level for the process, meaning software engineer, lead engineer, hard-
ware engineer and product engineers as it provided more clarity to the process chart as
mentioning all the specific roles would make the chart more complex to understand. As
the process steps are largely shared across roles, a general role level provides sufficient
clarity without adding unnecessary complexity. Finance controller role was left out of this
process, as it is more independent person and requested to be invited only when specif-
ically needed.

The integration of IT systems and digital tools into the lessons learned process such as

defining a specific SharePoint structure or linking lessons learned to existing reporting
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or analysing tools falls outside the scope of this thesis. These system-level integrations
are identified as a natural next step to be addressed following the completion of this

research, once the core process has been established and validated in unit A.

Following the feedback from the weak market test and making the modifications to the
initial version of the LL process map, the final version of the lessons learned process
map is presented in Figure 12. The process starts with project manager organizing a
project kick-off meeting. During the project kick-off meeting, the project manager creates
a lessons learned template and shares it with the project team. The kick-off should in-
clude project manager, software engineer, lead engineer, key account manager and pur-
chaser. The team should agree to record the lessons continuously throughout the pro-
ject, so that the observations and lessons can be remembered at the end of the project
during the lessons learned meeting. Key part of the developed lessons learned process
is the cross-functional integration. The goal of the lessons learned meeting is to get input,

feedback and opinions from different unit A stakeholders.



Lessons learned process

—_—

Organize project
kick off

1

Send the lessons
learned template
to the project
stakeholders after
the kick off

eeefing

H;

Record
observations to
the LL template

H

Organize the
lessons learned
meeting

Actively
participate to the
Lessons learned
meeting

Send the lessons
learned document
after the meeting
to the unit

Store the lessons
learned document
to the Shepoint
folder
—_

A 4
Y

Complete the
required actions

—

Retrieve and use the

lessons learned
information

Record
observations to
the LL template

Actively
participate to the
Lessons learned

meeting

Complete the
required actions

Retrieve and use the
lessons learned
information

Capture
lessons during the
project execution

phase

Actively
participate in the
lessons learned
meeting

Complete the
required actions and
track
actions

Analyze lessons
learned
information

Share the lessons
learned and actions
information actively

across the organization

Organize annual
project lessons
review meeting

Retrieve and use the
lessons learned
infarmation

Figure 12: Developed lessons learned process map.

70



71

The next phase of the process is conducting a lessons learned meeting. The meeting
has to be held in two weeks after dry docking phase has been completed. Project man-
ager is the facilitator and sends the invitation to the meeting. The invited participants to
the lessons learned meeting are the project manager, site manager, commissioning en-
gineer, management including PMO manager, engineering manager and head of sales,
director, key account manager of the project, procurement engineer, SCM developer and
the lead-, hardware-, and software engineer of the project. If the site manager and com-
missioning engineer are external workers, they are not invited to the meeting. That is
because the meeting involves confidential financial information and development of the
company aspects. Project manager can collect the feedback from the external project
employees after the commissioning has ended and share their feedback during the les-

sons learned meetings. The duration of the LL meeting is scheduled to be one hour.

The lessons learned template is discussed with the stakeholders during the meeting. The
standardized agenda is used in the lessons learned meeting. During this thesis, the
standardized template was not created thus the specific discussion topics for the LL

meeting are presented in the Table 12.



72

Table 12: Lessons learned meeting topics.

Lessons Learned Topic

How It Helps Unit A to Learn

Project schedule — actual vs. planned

Comparing planned and actual timelines reveals where delays systematically occur — in kick-off, engineering, procurement, or
site execution. Over multiple projects, this builds a realistic baseline for future scheduling.

Scope review sold vs. actual scope

Reviewing what was promised against what was delivered highlights scope changes, underestimated work, and misalignments
between Sales and Engineering. Helps tighten contract language and improve pre-sales technical reviews.

Financial review — planned vs. actual
hours and budget

Sharing financial data creates cost awareness at all levels. Engineers and project managers can identify inefficiencies, support
more accurate future estimations, and contribute directly to profitability improvement. Provides input for budget planning and
forecasting.

Photos from site

A richer photo record provides evidence for claims and warranty discussions, supports root cause analysis, and gives Engi-
neering a visual feedback loop on how designs are realised in practice. Reduces misunderstandings in remote coordination.

Site reports available for analysis

Systematically stored site reports become a knowledge asset. Documented installation and commissioning challenges, site
conditions, and subcontractor performance become visible across projects, enabling proactive improvement.

Feedback on individual performance

Constructive project-based feedback supports professional development, helps managers identify skill gaps, and improves
team composition for future projects. In a psychologically safe setting, it builds a culture where both successes and challenges
are discussed openly.

Technical modifications

Documenting design changes made during execution captures engineering knowledge that often stays tacit. Prevents the
same modifications from being rediscovered on the next project and improves design standards over time.

Additional sales — need or actual oc-
currence

Tracking where additional work was needed or successfully sold reveals both revenue opportunities and scope management
weaknesses. Enables Sales and Project Management to proactively offer upgrades and develop more complete offering pack-
ages.

Feedback to Sales — future contract
improvements

Structured execution-to-sales feedback highlights contract clauses that created disputes, terms difficult to deliver, and incor-
rectly set customer expectations. Over time, improves contract quality, reduces legal risk, and aligns Sales promises with oper-
ational reality.

Risks

Reviewing which risks materialised, which were mitigated, and which were missed helps build a risk register for the unit. Im-
proves risk identification in future bids and helps finance controller, sales, and management calibrate contingency budgets
based on actual evidence.

Feedback from client

Client feedback on what went well and what could be improved should be available to all team members. Helps offer better
solutions, improve working methods, and better meet customer needs and expectations.
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Lessons Learned Topic How It Helps Unit A to Learn

Review of material and supplier quality = Feedback on supplier and material quality, especially during and after dry docks improves procurement and SCM performance.
Enables analysis of supplier quality and selection of best suppliers for future projects.
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During the lessons learned session, the stakeholders examine what happened, focusing
on actual schedule and budget performance, technical aspects and financial outcomes,
material quality, commissioning results, occurred and emerging risks, as well as any
changes and errors encountered during execution. The lessons learned meetings should
include a lot of discussion and not just project manager view to achieve more cross-
functional integration and feedback of the project. The meeting group explores why
events unfolded the way they did, analysing contributing factors such as scheduling is-
sues, technical challenges, resource availability, documentation quality, communication
effectiveness, and supplier performance. During the meeting, participants define what
should be done differently next time or what good ways can be used in other projects,
identifying actions with clear owners and deadlines, which are then recorded. The model
emphasizes what should be repeated in future projects, highlighting successful practices
and positive lessons learned that should be institutionalized to reinforce effective routines

and strengthen organizational project delivery capability.

After the lessons learned meeting, project manager will share the lessons learned doc-
ument to all unit A members through an email. Not all unit A members are invited to the
lessons learned meeting as smaller group would help to get more feedback and be more
project specific but with the email, everybody from the unit A will get the lessons learned
document. It is Important that the lessons learned document is filled good enough so
that the other unit A member who is not in the lessons learned meeting can view the
document later and get the necessary lessons information. For example, the product

manager now receives this information from the lessons learned documents.

The lessons learned document is saved and uploaded to lessons learned repository in
SharePoint. The existing SharePoint channel of unit A is used, where lessons learned
folder will be created and all conducted lessons learned documents are stored there,

with the project name and date.

Action point follow up includes that the actions agreed on the lessons learned meeting
are reviewed. Following the lessons learned meeting, each team is responsible for im-
plementing their assigned actions. The status of each action, whether planned, in pro-
gress, implemented or rejected should be tracked and reported. The management team,
including the PMO manager, engineering manager, head of sales and director, holds
overall ownership of the action tracking process. Each team's manager is responsible for

reporting progress to the stakeholders of unit A."

Annual project lessons review is part of the developed lessons learned model. The an-

nual review should be conducted once a year, after all the spring projects have been
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completed. The PMO manager, engineering manager and director are responsible for
analysing the observations and action points captured through lessons learned process.
This analysis involves identifying recurring themes across projects, evaluating emerging
or cumulative risks, and recommended solutions and key insights from different func-
tional perspectives, for example procurement, sales scope and commissioning. Im-
portant step of the process is that the management shares the information actively
across the unit A. This information can be shared on team meetings, SEPPO- and de-
partment meetings. When action is assigned to be management responsibility, it is im-
portant that management shares progress updates of the action handling across unit A.
Overall, the lessons learned information is shared across unit A through four mecha-
nisms: post-meeting emails, SEPPO meetings, department meetings, and once a year

an annual projects lessons review.
Evaluation of the developed lessons learned process

During the thesis, a weak market test was conducted by presenting the developed les-
sons learned process to the PMO manager for review. The first version of the lessons
learned process (Appendix B) was presented to the PMO manager, who is the thesis
supervisor of the target company on 16.4.2026. The process received positive feedback.
The overall structure and process steps were considered clear and well-defined. Fur-
thermore, the decision to orient the process chart vertically rather than horizontally was
supported by the PMO manager, as the vertical visualization was easy to follow. The
only modifications required involved removing the independent swim lanes for engineer-
ing, procurement & SCM and sales, and combining them as one swim lane as they had
similar process steps. This change would help the process to be visually better. It was
agreed that the suggestion for sharing the lessons learned findings during the SEPPO-
meetings was good. In addition, the PMO manager suggested that specific topics could

be reviewed in greater detail during department meetings.

Overall, the cross-functional process map was perceived as well-suited solution for struc-
turing the lessons learned process. Following the feedback received during the first val-
idation round, modifications were made to the initial version and the revised process map
was presented to the PMO Manager for a second review on 20.4.2026. The revised
version was approved without needing further modifications. It was agreed that details
regarding analysing tools and system integrations would be addressed after the comple-
tion of this thesis. The final version of the lessons learned process (Figure 12) was pre-

sented in the last chapter.
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There was a lot of projects going on at the time of this thesis and therefore the developed
lessons learned process was not being able to be tested at a workshop setting. It was
agreed with company A that the strong market test will be conducted after the completion
of this thesis. After this thesis, the thesis author will continue working at the company
and will support the workshop-based testing and implementation of the lessons learned
process. There is planned to be structured workshop later in the summer of 2026, where
the thesis worker will participate. The lessons learned documentation model and data-

base will be investigated and decided at the company during the year 2026.



77

5. DISCUSSION

This chapter presents how this research answers to the research questions.

5.1 How are lessons learned captured in modernization pro-
jects?
To answer the first research question “How are lessons learned captured in moderniza-
tion projects?” the current strengths and weaknesses of the unit A were identified by
doing empirical research on unit A. The empirical findings from unit A and the three
benchmarking units provided a rich comparative picture of how lessons learned are cur-
rently captured in modernization projects within the same organization. The results re-
vealed significant variation in process maturity, capture practices and governance struc-
tures even across units delivering similar project types within the same organizational

context.

Lessons learned capture in modernization projects is currently informal, unsys-
tematic and person-dependent. The empirical findings from unit A reveal that lessons
learned capture in modernization projects relies almost entirely on informal personal net-
works rather than structured organizational processes. No formal lessons learned or
close-out process exists, and project insights remain tacit, held by experienced individu-
als rather than stored in any accessible format. The documentation analysis confirmed
the severity of this gap: only 2 of 20 projects had a completed close-out report in 2025,
suggesting that even the existing close-out template is rarely used in practice. This is
consistent with Schindler & Eppler's (2003) observation that lessons learned activities
are widely recognized as valuable but rarely carried out systematically, and with Newell
et al.'s (2006) finding that knowledge tends to remain with individuals rather than flowing
into organizational repositories. The consequence is that unit A currently operates pri-
marily at the individual learning level as knowledge is generated through project experi-
ence but never captured, shared or institutionalized in a form that benefits the broader

organization (Wiewiora et al., 2020; Crossan et al., 1999).

The absence of standardization and process ownership affect the lack of lessons
capture. The benchmarking findings demonstrate that effective lessons learned capture
is not primarily a resource constraint but a governance and culture question. Benchmark-
ing unit A, a unit of comparable size operating in the same organizational context has

successfully implemented a mandatory, standardized lessons learned process with for-
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mal templates, dedicated SharePoint storage, PMO ownership and monthly action fol-
low-up meetings. Lessons learned documents are systematically consulted before new
projects begin. This creates a direct link between experience and future project planning
that directly addresses the reuse gap identified by Newell et al. (2006) and Duffield &
Whitty (2016). The PMO's active ownership of the process ensures that lessons learned
activities are not dependent on individual project managers' initiative consistent with
Pemsel & Wiewiora's (2013) argument that PMO governance is essential for sustaining
lessons learned over time. The fact that benchmarking unit A has achieved this within
the same organization as unit A strongly suggests that the barriers to systematic capture
in unit A are structural and governance-related rather than inherent to the modernization

project context.

Lessons learned capture is concentrated at project closure. Lessons learned cap-
ture across all four units studied takes place predominantly at project closure rather than
continuously throughout the project lifecycle. Even in benchmarking unit A, the capture
is concentrated at the closing phase rather than distributed across project milestones.
This pattern is problematic because it means that tacit knowledge accumulated during
execution, commissioning and customer interaction is at risk of being lost or distorted by
the time it is formally documented. Goffin & Koners (2011) demonstrated that end-of-
project reviews consistently fail to capture tacit knowledge effectively, as the contextual
detail and emotional memory of key project moments fades rapidly once the project con-

cludes.

Cross-functional participation in lessons learned capture is structurally absent. A
consistent finding across all four units is that lessons learned activities are dominated by
project managers and rarely involve engineering, sales, procurement or management in
a structured way. In unit A, cross-functional meetings do take place but produce general
operational information rather than project-specific lessons. In benchmarking units b and
¢, close-out meetings involve the project team but lack formal participation. Only bench-
marking unit A formally includes project management, sales, PMO, engineering, logis-
tics, warranty and finance in the lessons learned meeting. This finding is consistent with
Bartsch et al.'s (2013) argument that cross-project learning is fundamentally shaped by
the quality of structural participation mechanisms across functional boundaries, and with
Eikelenboom & van Marrewijk's (2024) finding that informal practices of parent organiza-
tion members are decisive in either enabling or blocking knowledge transfer between
projects. The absence of cross-functional participation means that lessons learned in
modernization projects currently reflect only the project manager's perspective. The

cross-functional integration gap proved more severe than theory suggests. Although



79

Brady & Davies (2004) and Pemsel & Miller (2012) describe that cross-functional
knowledge transfer requires deliberate structural intervention, the unit A findings re-
vealed that the gap extends beyond structural barriers it is also relational and motiva-
tional. Engineering team members were unaware of whether close-out reports existed,
procurement received no end-of-project feedback, and sales lacked access to basic pro-
ject documentation. This suggests that even within a small, co-located unit, functional
silos can effectively prevent knowledge from circulating, a finding that adds empirical

nuance to boundary-spanning theory in small PBOs.

Process maturity varies significantly within the same organization. Perhaps the
most significant finding from the empirical results of benchmarking is that process ma-
turity varies dramatically across units operating within the same organization and deliv-
ering similar project types. Benchmarking unit A has achieved a high level of lessons
learned maturity as they have mandatory processes, standardized templates, dedicated
storage, PMO governance and action tracking, while units A, B and C operate with min-
imal or no formal LL structure. This internal variation is theoretically important because
it rules out industry-level or project-type explanations for the absence of structured les-
sons learned process. The modernization project context does not inherently prevent
systematic learning, rather the variation confirms Ajmal & Koskinen's (2008) argument
that organizational culture and governance structures are the primary determinants of
whether knowledge is shared systematically across projects. It also provides a compel-
ling internal benchmark: Benchmarking unit A serves as proof of concept that a struc-
tured lessons learned process is both feasible and effective within this organizational

context, providing direct justification for the process model developed in this study.

5.2 How can project learning be systemized?

The second research question “how can project learning be systematized?” was ad-
dressed through the development of a structured lessons learned process model
grounded in both the empirical findings and the theoretical frameworks identified in the

literature review.

A structured lessons learned process supports systematic project learning. Key
aspects from the lessons learned frameworks theory (Rowe & Sikes, 2006) were how to
collect the information and document, share, analyse and retrieve and use it in future
projects. The developed process map takes these aspects into account. The more struc-
tured process steps help perform the LL meeting and collect project lessons. The struc-
tured process map was developed for unit A. Many LL efforts fail because processes are

too time consuming and complex. Successful LL processes are simple, structured, and
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easy to use. The developed lessons learned process model presented in Chapter 4.6

should be structured and simple to use.

A standardized agenda used in the lessons learned meeting supports systematic
project learning. During this research, the template created for unit A integrates ele-
ments from both the lessons learned frameworks and benchmarking. The construct in-
troduces a standardized documentation template covering twelve key discussion topics,
including project schedule, financial performance, scope management, technical modifi-
cations, supplier and material quality, client feedback, and risk review. This directly ad-
dresses the problem of inconsistent and context-free lesson statements identified by
Schindler & Eppler (2003), Buttler & Lukosch (2013) and McClory et al. (2017) as the

dominant poor practice in lessons learned documentation.

Capturing lessons throughout the modernization project supports systemized
project learning. The developed process initiates lessons collection from project kick-
off to the shared template rather than solely at project closure. This is directly responding
to the theoretically supported but empirically underexplored timing gap identified by Gof-
fin & Koners (2011). By embedding a lessons learned template into the project from the
beginning, the process captures tacit knowledge while it is still fresh addressing one of
the most consistently reported weakness in existing lessons learned literature (Schindler
& Eppler, 2003). Cunio (2024) also supports regularly updating and reviewing lessons
learned. Based on the literature review, this was discussed as one of the main challenges
that lessons are only collected at the end of a project when knowledge can be forgotten.
Lessons learned should be treated as an ongoing process and continuous project learn-
ing rather than a single end-of-project meeting. (Schindler & Eppler, 2003.) Schindler &
Eppler (2003) also support continuous project learning as it also supports the quality of

gathered lessons.

Storing the LL document in centralized location supports systemized project
learning. Cunio (2024) suggests creating a single, centralized repository where lessons
learned from across all projects are systematically stored. This enables team members
to locate and retrieve relevant knowledge efficiently. To maximize its value, such a re-
pository should be connected to the organization's broader knowledge management in-
frastructure rather than operating in isolation (Cunio, 2024). The lessons learned docu-
ment is stored in the common SharePoint site of the unit A, where all members can find

it and retrieve it.
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The cross-functional integration supports systemized project learning. The cross-
functional integration presented by Stahle et al. (2019) has been considered in the cre-
ated LL process map. The developed lessons learned process includes different teams:
project management, engineering, sales, procurement and management. The developed
LL process introduces a formalized cross-functional participation structure that explicitly
involves engineering, sales, procurement, project management and management in a
shared lessons learned meeting. Part of the process is that project managers create the
lessons learned document and sales, procurement, engineering and management also
collect and document the lessons on the sheet. Then the lessons learned meeting is held
and the document is shared to all members of unit A. This directly addresses the bound-
ary-spanning gap identified by Pemsel & Miller (2012) and Eikelenboom & van Marrewijk
(2024), where functional silos persist in the absence of deliberate structural intervention.
Cunio (2024) mentions on encouraging cross-project learning as inter-department meet-
ings and workshops where project teams share their experiences. The structured les-
sons learned process takes into account the cross-functional integration between teams
in unit A, as one part of the developed process is that the lessons learned information is

discussed in the cross-functional meetings, which increases cross-functional integration.

Having an owner and governance for the LL process ensures that the lessons
learned are followed to support systemized project learning. Pemsel & Wiewiora
(2013) support the PMO'’s role as the owner of the lessons learned process in project-
based organizations. PMO can help to bring together the individual project teams and
the broader organization with lessons learned. This supports the developed lessons
learned process, where PMO manager in unit A is assigned ownership and accountability

for ensuring that lessons learned process is followed.

Assigning actions during the lessons learned meeting supports systemized pro-
ject learning. One challenge on one of the benchmarking units based on the empirical
research was that lessons do not lead to action. This responds to one of the most widely
cited yet persistently unresolved problems in lessons learned where lessons are docu-
mented but never translated into changed behaviour or organizational practice. (Newell
et al., 2006; Cunio, 2024.) Schindler & Eppler (2003) support the commitment of action
consequences as assigning the responsible persons. The developed construct takes this
into account by assigning actions during the lessons learned meeting. Then the teams’
managers are responsible for tracking the action progress and then sharing the updates
on actions across the unit A. Part of the process is to mark actions and track them which

respond to theory challenges.
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Management as part of capturing the lessons supports systemized project learn-
ing. The role of leadership in sustaining lessons learned process is important. Leaders
who treat continuous improvement as a genuine organizational priority rather than an
administrative obligation create the conditions in which knowledge sharing can thrive. In
practical terms, this means allocating sufficient time and resources to lessons learned
activities, communicating clear expectations about participation, and acknowledging the
value of contributions made to the organizational knowledge base. Beyond advocating
for learning, effective leaders demonstrate their commitment through active participation
in lessons learned activities and by visibly incorporating insights into their own practice.
This helps to reinforce a culture where reflecting on experience is seen as a normal and
valued part of project work. (Cunio, 2024.) Without management leadership the lessons
learned process is ineffective (Schindler & Eppler, 2003). By the empirical results, man-
agement support helps in the benchmarking unit A. Management support also affects
the implementation of the lessons learned process for unit A and is considered to be the
part of the developed LL model. Management support is also expected to strengthen the

organization learning culture in unit A.

Table 13 presents the comparison on the empirical results from this research and les-
sons learned with theoretical and empirical evidence and how the developed LL process

helps to mitigate these challenges.



Table 13: Lessons learned challenges with theoretical and empirical evidence and construct fit to avoid the challenges.

LL Challenge

Poor utilization of lessons learned —
no process after project ends
* Lessons shared only as tacit knowledge
* No close-out meetings held
* Observations remain as informal notes
* Close-out report not completed or filled
superficially

Theoretical & Empirical Evidence

Single-loop learning dominance: organizations capture but do not embed learning
into routines (Argyris & Schén, 1978). Without a structured reuse mechanism, les-
sons stay inactive

Tacit knowledge loss at project end. Tacit knowledge is lost when project teams
dissolve unless deliberately codified (Nonaka & Takeuchi, 1995).

Schindler & Eppler (2003): lessons captured but rarely consulted in future projects
Newell et al. (2006): stored databases not used

Jugdev (2012): informal learning dominates; formal systems underused

McClory et al. (2017): 66 practitioners confirm reuse is the weakest link in the LL
process

Construct Fit

Strong fit

Maps directly to the LL pro-
cess cycle: capture — store
— share — apply.

Lack of time for continuous recording
* All doing operative work

* Need for lightweight process and short
LL meetings

Time pressure & project temporality: the temporary nature of projects creates struc-
tural barriers to continuous learning (Bakker et al., 2011).
Time limitation negatively correlates with LL practice quality (Cunio, 2024)

Moderate fit

Time needed for making ob-
servations but should be
lightweight LL process.

Weak organizational learning culture
¢ Learning not embedded in norms

Organizational culture as enabler/barrier: culture affects whether knowledge is
shared across projects (Ajmal & Koskinen, 2008).
Ajmal & Koskinen (2008): culture determines knowledge transfer

Moderate fit

Management want to have
LL process and support the

L . Lo implementation.
* Individual learning stays individual
Poor cross-functional integration Boundary-spanning in PBOs: cross-functional KT requires deliberate boundary- Strong fit
« Different teams' work not connected spanning roles (Pemsel & Miller, 2012). Without these, functional silos persist. Cross-functional process
Inter-project learning: learning within functions is easier than across them; cross- map developed for Unit A di-

* PM, Engineering, Sales and Procure-
ment not sharing project lessons

functional LL requires structural intervention (Brady & Davies, 2004).
Bartsch et al. (2013): cross-project learning restricted by functional dispersion
Annabi et al. (2025): cross-boundary KT is the weakest link in PBO LL research

rectly addresses cross-func-
tional integration.

Lack of standardization
* No process in place after project ends

* Inconsistent format across projects and
teams

Schindler & Eppler (2003): absence of templates leads to low-quality, context-free
lesson statements
McClory et al. (2017): lack of standard format is top barrier to LL reuse

Strong fit

LL process created. Specific
template for LL.



LL Challenge

Theoretical & Empirical Evidence

Construct Fit

Lessons remain local — not organiza-
tional
* Learning stays at individual level
* Not converted to organizational
knowledge

Annabi et al. (2025): individual-to-organizational LL transfer is a common research
gap

Duffield & Whitty (2016): annual portfolio review is a practical mechanism but rarely
implemented

Moderate fit

Annual projects-level review
in place. Management
shares LL in SEPPO and
department meetings.

No owner for the process — poor gov-
ernance

* Accountabilities unclear

* No tracking for actions

PMO as knowledge broker: PMO is the natural owner of cross-project knowledge
processes (Pemsel & Wiewiora, 2013).

Moderate fit

PMO as LL owner,
Management track actions

Project reviews done too late
e LL collected only at project close
* In-project learning opportunities missed

McClory et al. (2017): late reviews lack context
Goffin & Koners (2011): continuous capture produces richer, more usable tacit
knowledge

Strong fit

Process model introduces
capture from kick-off, sup-
porting continuous project
learning.

Inconsistent lessons capturing

* No consistent way to capture lessons
* Format varies across projects and
teams

Structured capture methodology: context, task, what went wrong/right, lesson,
measures, applicability — without this structure, lessons lose transferability (Goffin
& Koners, 2011).

Schindler & Eppler (2003): line-item statements without context are the dominant
poor LL format

McClory et al. (2017): lack of consistent format is top 3 barrier in practitioner survey

Strong fit

Created process directly re-
sponds to a well-validated
problem. The format is
same.

Lessons do not lead to action
* LL documented but not acted upon
* No follow-up mechanism

* Action points now assigned in Unit A
process

Action items with owners and deadlines are the minimum mechanism for convert-
ing insight into change. (Newell et al., 2006)

Cunio (2024): systematic LL practices positively correlate with financial perfor-
mance

Duffield & Whitty (2016): model, action tracking is a formally modelled LL process
component

Strong fit

Specific action points with
owners assigned. Managers
responsible for tracking.
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To improve across the modernization projects, organizations must identify pat-
terns to support systematic project learning. Focusing on recurring themes supports
systemic improvement as also double-loop learning. Literature shows that learning be-
comes impactful when organizations analyse recurring issues and update underlying
processes. Reviewing lessons learned at the annual level is crucial for avoiding repeat-
ing systematic failures across projects. (Duffield & Whitty, 2016.) The analysis aspect of
the created process is defined to be managements responsibility. The developed lessons
learned model’s annual project lessons review will help to review project lessons in a
broader level and identify project lessons into strategic organizational level lessons. It is
management’s responsibility to analyse the project lessons and identify occurring

themes and then act on improving them.

Sharing lessons learned information across the organization supports systematic
project learning. Part of the developed LL process is that lessons learned information
is shared across the organization by the management. It is management’s responsibility
to organize annual project lessons reviews and share the lessons learned information
and actions across the unit A and the whole organization during SEPPO and department
meetings. This will support a more systematic approach for increasing project-to-project
and project-to-organization learning as more people in the organization are aware of LL
from projects. The transparency should increase as management would actively share
the lessons learned information across the unit A and even to other units in the target
company A. Important aspect of the development atmosphere is that the actions handed
to management are communicated to the unit A regularly about how they have been
progressing. The empirical results identified the absence of this feedback loop as one of
Unit A's key challenges as stakeholders shared that feedback about development ac-
tions handed to the management were not actively shared back to the unit. The process
map should also help for actions transparency in unit A as it is managements responsi-
bility to track the actions and communicate to the unit how they are progressing. This will

also support the organization learning culture (Ajmal & Koskinen, 2008).

The annual project lessons review embedded in the lessons learned process pro-
vides a deliberate mechanism for project-to-organization learning.This directly ad-
dresses a gap identified by Duffield & Whitty (2016), who argue that annual portfolio-
level reviews represent a practical yet rarely implemented mechanism for organizational
learning, bridging the divide between individual project experience and lasting organiza-
tional capability. By combining continuous capture, structured cross-functional discus-

sion, action tracking and annual synthesis, the developed process aims to move unit A



86

from reactive, project-by-project learning toward a more systematic, organization-wide

learning capability.
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6. CONCLUSION

6.1 Summary of key findings and objective achievement

The main objectives of this research were to develop a lessons learned process and to
examine how lessons learned are captured in modernization projects. Both objectives
were addressed through a combination of empirical research and constructive research
methodology. The interviews conducted with unit A stakeholders and the three bench-
marking units helped identify key strengths and challenges in current lessons learned
practices, as well as practical suggestions for developing the LL process. The number of
projects in unit A is growing in the next years, therefore there is need for more structured
process. The empirical findings identified several key challenges in unit A's current pro-
ject learning practices, including the absence of a structured close-out or lessons learned
process, inconsistent documentation, tacit knowledge sharing and limited cross-func-
tional integration for knowledge sharing. As a result, unit A currently operates primarily
at the individual learning level. Based on the results, the lessons learned capture in mod-

ernization projects is currently informal, unsystematic and person-dependent.

In response to empirical findings, a lessons learned process model was developed for
unit A. The developed lessons learned process model introduces continuous lessons
capture beginning at project kick-off, a structured cross-functional lessons learned meet-
ing involving project management, engineering, sales, procurement and management,
as well as formal action ownership and follow-up mechanisms. In addition, the model
identifies key discussion topics for the lessons learned meeting: project schedule review,
financial review, scope review, technical modifications, supplier and material quality, cli-
ent and overall work feedback, risk review and additional sales review. The mentioned
topics and the developed process aim to convert tacit project learning into explicit organ-
izational-level project learning, reduce recurring mistakes, and support continuous im-

provement across unit A's modernization projects.

The literature review provided information of the common challenges regarding lessons
learned and what different lessons learned process frameworks currently exist. The re-
search supported success factors that had already been identified in existing literature,
as empirical research provided strong confirmation. While existing frameworks offer val-
uable theoretical foundations, this study demonstrates that their application in small,
cross-functional units delivering modernization projects requires context-specific adap-

tation. While individual projects generate valuable knowledge, this study recognises that
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project learning only contributes to organizational capability when it is deliberately trans-
ferred from the project level to the broader organization, a process referred to in the
literature as project-to-organization learning (Brady & Davies, 2004; Crossan et al.,
1999). The developed lessons learned process presented in Chapter 4.6 aims to en-
hance both project-to-project and project-to-organization learning within unit A of the tar-
get company. The developed lessons learned process model provides the structural
mechanism needed to support unit A's progression from individual project experience,
through project-to-project learning enabled by the lessons learned meeting and stand-
ardized template, to project-to-organization learning enabled by the annual project les-

SONS review.

The lessons learned process developed in this thesis was specifically designed to move
unit A toward project-to-organization learning by creating structured mechanisms for
capturing project insights, storing them in a shared location, and reviewing them collec-
tively at the annual project lessons reviews. The developed lessons learned model pro-
vides a structured process to perform the lessons learned at the unit A and try to make
the tacit knowledge sharing more explicit to the whole unit. This findings and results of

this thesis can also be used to benefit the other units at the target company.

6.2 Theoretical contributions

In the case research it is considered good validation if generalization to theory is and the
possible ways of transferring the research results to another context is explained (Mar-
tinsuo & Huemann, 2021). The primary scientific contribution of this thesis is the devel-
opment and empirical grounding of a lessons learned process model specifically de-
signed for a small, cross-functional project-based unit. While existing frameworks such
as the Syllk model (Duffield & Whitty, 2015) operate at a general organizational level,
the developed construct addresses the specific conditions of a small PBO. As common
for small PBO’s are limited resources, time pressure, informal knowledge sharing norms,
and cross-functional interfaces between project management, engineering, sales, and
procurement. In addition, no prior empirical research has investigated lessons learned
process in the context of modernization projects, representing a gap that this research

addresses through case research.

The PMI five-step lessons learned model (Rowe & Sikes, 2006) provides a broadly ap-
plicable process structure that aligns with the overall logic of the developed model. How-
ever, the empirical findings highlight two significant limitations of the PMI model in the

modernization project context. First, the PMI model does not specify cross-functional
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participation requirements, leaving the composition of lessons learned activities to indi-
vidual project managers' discretion. The findings from unit A confirm that without explicit
cross-functional participation structures, lessons learned activities default to the project
manager's perspective and miss critical insights from engineering, sales, procurement
and management. The PMI model's retrieve step is arguably the most important step for
organizational learning and consistently the weakest in practice, as confirmed by both
the unit A findings and the broader literature (Newell et al., 2006; Duffield & Whitty, 2016).
The developed lessons learned model addresses both limitations by formalizing cross-
functional participation and introducing dedicated storage structures with defined re-

trieval mechanisms.

The developed construct contributes to the existing research in three specific ways. The
first contribution relates to the timing of lessons learned capture continuously. The de-
veloped process initiates knowledge collection from project kick-off rather than solely at
project closure, directly responding to the theoretically supported but empirically under-
explored timing gap identified by Goffin & Koners (2011). By embedding a lessons
learned template into the project from the beginning, the process captures tacit
knowledge early on, addressing one of the most consistently reported weaknesses in
existing lessons learned practice (Schindler & Eppler, 2003). Second, it introduces a
cross-functional participation structure that formally integrates roles beyond the project
manager, directly addressing the boundary-spanning gap identified as the weakest link
in PBO lessons learned research. Third, it embeds action ownership and tracking into
the process, responding to the widely evidenced but rarely solved gap in current re-

search.
Managerial implications

While constructive research emphasizes practical relevance, the methodology requires
assessing how the construct might be applied beyond the unit of observation which in
this study is unit A. Generalizability is evaluated by comparing the company’s character-
istics to other project-based organizations, identifying which elements of the construct
are context specific versus widely applicable. This ensures that the final model has rele-
vance both academically and in practice. (Lukka, 2003.) The developed construct fit to
the lessons learned challenges was described in Table 13. Based on the literature re-
search, the same problems occurred during the empirical research on target company
A. Therefore, the results of this research could be applied to other project-based busi-
nesses. The findings contribution is particularly relevant to other small project-based
units operating in similar contexts such as industrial service organizations delivering

technically complex modernization or installation projects with cross-functional teams.
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The developed process can be used for other modernization projects and project-based
firms. Modernization project involves technical differences as old systems are replaced
with new technologies. One of the primary benefits of the developed process model is
its formalization of cross-functional participation in the lessons learned meeting. Most
modernization project failures originate at the interfaces between different functions. This
model brings different functions (project management, sales, engineering, management
and procurement) into the same learning cycle. It will help to ensure better information
flow and every team can learn from the project lessons and develop their work. Engi-
neering team can learn from technical modifications. Sales can learn from sales scope,
quotations and additional sales. Procurement can learn from supplier and material qual-
ity and on time material deliveries. Project management can learn from the schedule,

negotiations, and overall handling of the project.

This developed process is ideal for modernization projects because it enables continu-
ous learning, strengthens cross-functional coordination, captures recurring complexities,

ensures management level follow-up, and creates improvement cycle.

6.3 Limitations

The most significant limitation of this study is its single-case design. The research was
conducted within one unit of a single organization, focusing specifically on modernization
projects in the marine industry. Therefore, the findings and developed process model are
context-specific, reflecting unit A's particular size, structure, project type and organiza-
tional culture. Direct generalization of the results to other project-based organizations or

industries should therefore be approached with caution.

A second limitation relates to the researcher's role as an organizational insider. Conduct-
ing research within one's own organization carries an inherent risk of bias both in how
interview respondents frame their answers and in how the researcher interprets the data
and designs the construct. While deliberate efforts were made throughout the study to
maintain objectivity and critically reflect on the findings, complete neutrality cannot be

guaranteed in constructive research of this kind (Lukka, 2003).

Third, the validation of the developed construct is limited in scope. The lessons learned
process model was evaluated through weak market test within the organization, but the
lessons learned process has not yet been implemented in practice. The long-term effec-
tiveness of the developed LL process including whether it genuinely improves organiza-
tional learning, reduces repeated mistakes, or contributes to financial performance re-

mains to be tested through practical application after this thesis.
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Fourth, the benchmarking conducted as part of this study was limited to three internal
units within the same organization. While valuable comparative insights were gained, the
absence of external benchmarking means that practices from outside the organization
were not considered. Broader benchmarking across different industries or organizations

could have produced a richer foundation for the developed model.

Finally, the phenomena examined in this study such as the volume of tacit knowledge
held by individuals, the strength of the organizational learning culture, or the degree of
cross-functional knowledge sharing are difficult to measure objectively. The study relies
on the subjective assessments of interviewees rather than quantitative metrics, which
introduces a degree of subjectivity into the findings that qualitative research of this nature

cannot fully eliminate.

6.4 Quality evaluation and validation

For conducting good research it is important to evaluate the research quality. Credibility,
transferability, dependability, and confirmability are parts for evaluating qualitative re-
search (Saunders et al., 2019). Critical reflection on research outcomes is identified by

Lukka (2003) as a defining feature of methodologically good constructive research.

Credibility, which refers to the truthfulness and believability of the research findings, is
the qualitative equivalent of internal validity (Lincoln & Guba, 1985). Credibility in this
thesis was enhanced by conducting thorough theoretical research. Additionally, the em-
pirical research data was collected through multiple sources including semi-structured
interviews with unit A stakeholders, benchmarking interviews with three internal units,
and document analysis of internal project materials. The convergence of findings across
these different data sources increases confidence that the results reflect the actual state
of project learning practices in unit A rather than the perspective of any single informant.
The 24 interviews gathered for the empirical research provide good validation for the
analysis. Credibility was further supported by reflecting the developed construct and em-

pirical results to existing research.

Transferability in qualitative research refers to the extent to which findings can be applied
to other contexts and is considered the qualitative equivalent of external validity (Saun-
ders etal., 2019). In this study, transferability is supported through a thorough description
of unit A's organizational context, project characteristics, participant roles and data col-
lection procedures. This is supported by clearly stating the key findings from both empir-
ical research and literature. While the single-case design limits direct generalizability, the

findings are particularly relevant to other small project-based units operating in similar
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contexts such as industrial service organizations delivering technically complex modern-

ization or installation projects with cross-functional teams.

In line with Saunders et al.'s (2019) understanding of dependability as the extent to which
research findings can be consistently reproduced, this research strengthens its depend-
ability by providing a thorough documentation of the methodological decisions made, the
data collection methods, and the analytical approach taken. The use of verbatim inter-
view transcripts during data analysis further supports dependability by ensuring that in-
terpretations are traceable back to the original data rather than relying on selective rec-

ollection or informal notes.

Confirmability refers to the extent to which the research findings are grounded in the data
rather than shaped by the researcher's own preconceptions or biases, making it the qual-
itative equivalent of objectivity (Lincoln & Guba, 1985). The interviewed persons in the
unit A knew the researcher beforehand. The researcher actively tried to avoid bias by
grounding all proposed solutions and observations in the collected data alone. Lukka
(2003) identifies the difficulty of sustaining a genuinely neutral and critical perspective
throughout the research as one of the core challenges of constructive research. To ad-
dress this, deliberate efforts were made throughout the research process to base all in-
terpretations and the developed construct on the empirical evidence collected rather than
on prior assumptions about what the findings should show. Direct quotations from inter-
view transcripts are used throughout the analysis to demonstrate the evidential basis of
the findings, and the researcher's own role and potential influence on the data are re-
flected upon in the limitations section. Together, these measures aim to ensure that the
findings represent the reality of unit A's project learning practices as revealed by the

data, rather than the researcher's preferred narrative.

6.5 Proposal for future research

Based on the literature review, empirical results and this research limitations, several
potential proposals for future research were identified. For the specific context of unit A,
based on the empirical research there is need for improving documentation level and the
common guidelines for documenting and storing project information. There should be
guidelines or process on how and where the project information is documented and

stored.

After the lessons learned process development, future research could involve how to

help the organization learning by sharing the lessons learned process to other units in
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the organization. Anbari et al. (2008) mentioned directions for future research to investi-
gate what practices are most effective in motivating project teams to share their lessons
learned with the broader organization, and how new project teams can be encouraged
to consult and apply lessons that have already been captured in previous projects. This
thesis does not include how to motivate people for sharing the lessons learned. By cre-
ating the lessons learned process for the unit , it may help in the future to research what
have been the main benefits of the process and how to encourage other units to use the

same process for sharing and applying lessons learned.

Beyond the immediate context of unit A, the broader integration of emerging technologies
into lessons learned processes represents a promising area for future research. Artificial
intelligence in project management is increasing trend in the industry. Based on the sur-
vey conducted by Muller et al. (2024), the primary areas where Al influences in project
management are data collection, performance monitoring, performance reporting and
project time and schedule management. Nenni et al. (2025) highlight the need for future
research to identify best practices for integrating Al into broader project management
processes, suggesting that the field is still in its early stages of understanding how Al
can be systematically embedded into project workflows across different industries and
project types. Al-assisted LL systems that use past project data to support future deci-
sion-making are emerging as theoretical proposals. Technology presents a growing op-
portunity to enhance how organizations capture and apply lessons learned. Atrtificial in-
telligence and machine learning can support the process by detecting patterns that would
be difficult to identify manually, anticipating issues based on past project data, and sur-
facing relevant insights at the point where they are most needed. (Cunio, 2024.) No em-
pirical research on Al use in lessons learned in project-based organisations has been
published yet. In the future, there is need for more research how Al can be used as part

of lessons learned.
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APPENDIX A: INTERVIEW QUESTIONS

Unit A interviews

1.
2.

3.

4.

8.

9.

Introduction

— Briefly presenting the master's thesis and its objectives
— Requesting permission to record the interview
— Confirming that all respondents remain anonymous in the study

Section 1 — Background and Role

What is your current role in the organization?
How many years of experience do you have in the industry?
What kinds of projects have you been involved in?

Approximately how many projects have you managed or participated in?

Section 2 — Current Project Close-Out Practices

What is your role when a project ends? What tasks are included in your responsi-
bilities at project closure?
Can you describe the project close-out process from your perspective?
How is project information documented and shared at close-out?
What happens after a commissioning is completed?
What regular meetings or reports are associated with projects in your role?
What happens after project close-out from your perspective?
How do you currently search for information from previous projects?
Which systems do you use to access project information?
How do project lessons currently transfer in your experience?
Are they documented anywhere? In what format?
Do you read close-out reports or final project reports before starting a new project
or at any other stage?

10. Do certain mistakes tend to repeat across projects?
11. How do you currently experience the communication of engineering topics to project

managers?

Section 3 — Project Learning Practices

12. How would you assess the current state of project-to-project learning in Unit A?
13. How has the unit attempted to capture and apply lessons from projects?
14. What did you do in practice in your projects to promote learning from one project to

the next?

Was there any review or analysis of mistakes during the project?
How far did you try to identify the root causes of problems?
Was there any review of successes during the project?
Were there regular milestone reviews during the project to reflect on successes
and challenges — or only a final report at the end, or none at all?

— What was documented from these reviews?

— What was the content?

— Who was invited? Who facilitated?

— How were the outcomes analyzed?

— Was participation mandatory?

Section 4 — Challenges and Effectiveness
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15. How are comments, challenges and recommendations currently identified and cap-
tured?
How well are repeated mistakes being avoided?
Are the current ways of learning from projects effective?
16. Are roles and responsibilities for project learning clearly defined?
17. Why do you think certain learning practices have not worked?
What are the main reasons in your view?
Was this documented anywhere?
18. How would you describe the current flow of project knowledge and communication
across the organization?

Section 5 — Management and Cross-Functional Integration
19. How is sharing of project experiences encouraged in the organization, if at all?
20. How does management support project learning and organizational learning in gen-
eral?
What do you see as management's role and responsibilities in this area?
Do you systematically review past projects with your manager?
21. How does integration work with other functions? How does the communication work
with sales, procurement, project management, finance and management?
Which stakeholders do you think should be involved in the project learning pro-
cess?

Section 6 — Development Ideas

22. Open question — what should Unit A do to ensure systematic learning from project
to project?

23. How would you like project lessons to be shared and transferred to other functions
such as Sales?

24. How do you think lessons learned should be organized — and what should the
responsibilities be?

25. How and where should lessons learned information be stored and shared?

26. What kind of report would be most useful?

27. Who should receive lessons learned information? Who should participate in the
close-out meeting — management?

28. What kind of information would be most valuable to transfer after project comple-
tion?

29. What challenges do you see related to knowledge sharing?

30. Could lessons be collected during the project rather than only at the end?

31. What do you see as the main challenges in implementing a new lessons learned
process?

32. What actions would be needed to overcome these challenges and successfully im-
plement a new process?

Benchmarking interviews

Master thesis presentation

What is your role in company A?

What type of projects do you have?

THEME 1 — Governance & Learning Intent

1. Is there a formal process for lessons learned?

2. Who is responsible for capturing and managing lessons learned?
THEME 2 — Capture
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Is there a standard template or format in use? Who maintains it?
Are lessons captured continuously during the project or only at the closing phase?
Is the same format used consistently across projects and teams?

What methods are used to capture project lessons?

N o o bk ow

. What kind of lessons are typically captured — for example technical, process-
related or other?

THEME 3 — Validation & Consolidation

8. How are lessons reviewed after being captured?

9. Is a formal lessons learned meeting held?

10.  Who attends the meeting — all functions or only function-specific participants?
11.  Are lessons shared across teams or functions?

12. Where are lessons stored and is the storage easily searchable?

THEME 4 — Analysis

13.  Are lessons used to improve ongoing or future projects?

14. Do you actively review past lessons learned before starting a new project?
15. Do lessons lead to changes in processes or ways of working?

16.  Who is responsible for analysing the lessons learned document?

THEME 5 — Implementation

17.  How are lessons translated into concrete actions?

18.  Are specific action points created with designated owners and deadlines?
19.  Are actions tracked and followed up?

20.  Who monitors the completion of identified actions?

21.  Who is responsible for implementing the improvements?

THEME 6 — Embedding & Organizational Learning

22. How are lessons integrated into organizational practices or standards?

23.  Are lessons stored in a knowledge repository accessible to the whole organiza-
tion?

24.  How do you ensure that lessons are reused in future projects?
THEME 7 — Challenges
25. What are the main challenges in capturing and using lessons learned?

26. What would most improve project learning in your organization?
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APPENDIX B: FIRST VERSION OF THE LESSONS

LEARNED PROCESS FOR UNIT A

Lessons learned process

Project Management

Engineering

Procurement and
Supply Chain

Sales

Management

Collgboration
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