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Abstract. During the last decades, the Norwegian shipbuilding industry has 
successfully delivered complex and customized offshore vessels for the global 
market. This industry has historically been characterized by highly skilled 
workmanship that makes flexible adaptations and improvements in the produc-
tion process possible, which has been a competitive advantage of the industry. 
Nevertheless, more complex projects, competitive pressure and globally distri-
buted value chains, call for more formalized planning and cross learning  
between shipbuilding projects. Consequently, shipyards in the industry have 
started to focus more on structured planning tools such as Lean Project Plan-
ning (LPP). In this paper, we consider the implementation of LPP from a know-
ledge transfer perspective, with emphasize on the role of the context in the  
implementation process. 
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1 Introduction 

The Norwegian shipbuilding industry delivers complex and customized vessels for 
offshore purposes using an Engineer–To-Order (ETO) approach [1]. In this kind of 
production, customers’ needs initiate the process of design, engineering and produc-
tion [2]. Historically, this industry is renowned for highly skilled craftsmanship that 
makes independent adaptations and improvements in the production process, involv-
ing exchange of tacit knowledge [3]. In shipbuilding, project is the norm, and there is 
a problem with poorly planned and executed project [4]. The reason is claimed to be 
shortcomings of planning tools that were used earlier. 

Consequently, Lean Project Planning (LPP) has been proposed as a new approach in 
this shipbuilding industry [4]. LPP represents a synthesis of Lean thinking ideas, 
Earned Value Management approach (EVM) and Last Planner System (LPP). In prin-
ciple, however, Lean philosophy may not seem to be fully appropriate for ETO pro-
ducers [5], and in particular manufacturing of low-volume products such as customized 
ships, which is the focus of this study. Moreover, in a production environment charac-
terized by informal planning and tacit knowledge exchange, the implementation of a 
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formalized planning system may be further complicated, as this necessitates the con-
version from tacit to explicit knowledge through formalized procedures and statements. 
Previous research has rarely addressed this issue. We claim that in order to understand 
the barriers in the implementation of formalized planning systems, we need to view the 
process as knowledge transfer, where the context of the recipient organization will 
influence to what extent and in which way the knowledge is absorbed. In this study, the 
implementation of Lean Project Planning (LPP) in two shipyards is studied, 
representing two different organizational contexts.  

The rest of the paper is organized as follows: First, we present theory related to 
implementation of management ideas from a knowledge perspective concluding with 
the need to do studies where the implementation context is addressed. Thereafter, the 
management idea in this study, LPP, is described. We briefly address the methodolo-
gy used in this study, and present the research context and the findings, which is sepa-
rated in two parts: status before implementation of LPP and the implementation into 
the two research contexts. Finally, we present the discussion, conclusions and contri-
bution of this paper. 

2 Literature Review 

Implementation of Lean into the manufacturing industry has been considered as a 
spread of a management idea, which is translated into different organizational con-
texts [6]. However, such ideas also represent packages of knowledge that aim at im-
proving organizations’ performance and competitiveness. This suggests analyzing the 
implementation of management ideas as transfer and acquisition of knowledge, which 
is the approach in this paper.  

2.1 Implementation as Knowledge Transfer 

Generally, implementation of management practices, ideas and tools represents know-
ledge transfer between organizational units, where translators of the practices and 
ideas shape knowledge constructs in this process [7]. Several factors may affect how 
readily knowledge will transfer between organizational units. The nature or form of 
knowledge is an important aspect, and it has been claimed that explicit knowledge 
that is embedded in technology is more easily transferred than tacit knowledge not 
embedded in technology [8]. According to Gupta and Govindarajan [9], the absorp-
tive capacity of the receiving unit is the most significant factor for successful transfer 
of knowledge in multinational companies. Here, knowledge inflow depends on the 
richness of transmission cannels, motivation to acquire knowledge, and capacity to 
absorb incoming knowledge. Hence, the absorptive capacity concerns the employees’ 
ability and their motivation, and in particular the interaction between these [10]. 
Moreover, the absorptive capacity is claimed to develop cumulatively, building on the 
existing knowledge base [11].  

Some claim that theoretical arguments and empirical research addressing the indi-
vidual or interpersonal levels antecedents of absorptive capacity are still lacking in 
this field of research [12]. Furthermore, previous studies have shown that the imple-
mentation and outcome of management ideas such as Lean vary considerably across 
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organizations [6, 13]. This implies that the knowledge these kinds of models 
represents, are ‘translated’ into a new context, where the recipient organization plays 
an active role in the adoption of practice and ideas. This will be addressed in the next 
section. 

2.2 Knowledge Transfer and Context 

In organizations, people have developed their own particular way of cooperating and 
sharing knowledge. In line with theory on absorptive capacity, the ‘match’ between 
new knowledge and the existing knowledge residing in the organization’s social net-
work will facilitate knowledge absorption. From this we would expect that social 
networks characterized by informal coordination and sharing of tacit knowledge 
would experience challenges when implementing formalized planning systems, since 
the existing knowledge base is not articulated, making it difficult to build on further 
by new and explicit knowledge. This dimension of knowledge acquisition can also be 
understood from a motivational point of view, as people will be motivated to acquire 
knowledge that fits their existing working practice and knowledge [10]. Hence, the 
motivation to acquire knowledge, and thus the absorptive capacity, is dependent on 
the social context. 

This study addresses the gap in the literature regarding contextualization of absorp-
tive capacity, and in particular, the translation of management practices and ideas, 
where previous studies have been at a higher level of abstraction. We contribute fill-
ing the gap by providing a case study of implementation of Lean Project Planning 
(LPP) in an ETO shipbuilding environment. The difference in context is addressed by 
studying the implementation of LPP in two shipyards. In the following, we will brief-
ly describe LPP, which represents the knowledge that is sought introduced and im-
plemented at these shipyards. 

2.3 Lean Project Planning (LPP) 

LPP is based on Lean thinking [14] adapted to construction industry (Lean Construc-
tion) including elements from Last Planner System (LPS) [15] and Earned Value 
Management (EVM)  [16]. 

Lean Thinking is represented here by Plan Do Check Act (PDCA) cycle, a basic 
problem-solving approach, which in the LPP context involves making problems visi-
ble, finding proper solutions, checking the results and acting on deviations [17]. 

Lean Construction applies production-based ideas from lean thinking to project 
delivery within construction industry [18]. In such projects, lean changes the way 
project is managed during the building process. Lean Construction extends from the 
objectives of a lean production system - maximize value and minimize waste - to 
specific techniques, and applies them in a new project delivery process. Lean Con-
struction is particularly useful on complex, uncertain and quick projects. It challenges 
the belief that there must always be trade-offs between time, cost, and quality. Since 
the 1990s, lean construction community recognized the need for a change in the way 
traditional project management plan and measure activities in a project.  
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LPS is a planning tool intended to increase planning reliability by decreasing 
workflow variability, through recognizing and removing activity constraints, identify-
ing root causes for non-completion of plans and monitoring its improvement by 
means of Percent Plan Complete (PPC) [19]. LPS is a way to involve the ‘last plan-
ner’ – the last link in the decision chain – within the planning process by making 
‘promises’ and then measure the percent of completed activities out of the promised 
ones (PPC) [20]. 

EVM is a technique used within the planning system for measuring the progress of 
a project by comparing the baseline of the project with reported physical results, the 
resources consumed and the remaining hours to the completion per activity [16]. A 
good performance metrics used by EVM is the Cost Performance Index (CPI) used to 
calculate and predict cost at completion of the project within a finite range of values 
after only 15-20 per cent completion of the project [21].  

Each of the elements above has an important role in the LPP. PDCA involves iden-
tifying problems, find solutions and check the results. In LPP this is done in weekly 
meetings, starting with checking the status of previous week’s planned activities. LPS 
is central for involving people within the planning process in order to achieve reliable 
promises and identifying problems in the near future. Important here is to involve the 
last link in the decision process, e.g. foremen as well as facilitating good communica-
tion and information flow between project participants. EVM contributes to making 
visible the progress and earned value at any stages during the building process. 

3 Methodology 

In this study, we aim at contributing to filling the gaps in the literature by studying the 
implementation of LPP in an ETO production environment, and where the differences 
in context are addressed. Despite having thorough knowledge of the LPP tool, the 
implementation of the tool is explorative in its nature, making a case study design 
appropriate [22]. Two shipyards are chosen as cases in this study: shipyard A and B. 
These shipyards were originally separate companies that were acquired by a larger 
group in the 1990s. They have, however, operated to a large extent as separate entities 
where most activities as design, engineering and production were carried out locally. 
Several years ago, the shipbuilding group started a centralization process by taking 
electro, design, piping, and accommodation departments outside shipyards and re-
created them as distinct entities. This reorganization, together with the production of 
the hull outside Norway, created new challenges for the planning process. The present 
study involves a comparative research setting where the implementation process at the 
two shipyards is compared in order to find the relationship between barriers and the 
success of implementation. 

Data is collected through participation in meetings and in-depth semi structured in-
terviews employees in the head office and the two shipyards (three sites). Internal 
reports, minutes of meetings, and presentations constitutes additional data sources. 
Furthermore, one of the authors is the founder of LPP and has been involved in the 
implementation process at shipyard A. The interviews and the document study were 
aimed at revealing what parts of the LPP was sought implemented, how the imple-
mentation process was carried out and what kind of obstacles was experienced in the 
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process. Furthermore, the planning systems and processes used before the implemen-
tation were mapped. Finally, the respondents were asked to reflect upon the reasons 
for the difficulties they experienced in the process. 

4 Context – The Situation before Implementation 

One of the most important characteristic of Norwegian shipbuilding industry is its 
flexibility, which gives customers the possibility to decide many features of the vessel 
quite late during the building process [23]. Maintaining this flexibility while dealing 
with increased complexity of vessels, competition on shorter delivery periods, and 
lower building prices, involves a constant focus on improving all processes in the 
building projects. The whole shipbuilding process is performed through a concurrent 
engineering approach, which implies that production of any part of the vessel can be 
started while the engineering phase is still being in progress. In concurrent shipbuild-
ing, engineering, procurement and production activities are performed in near concur-
rency throughout the project execution – in contrast to the sequential approach where 
the vessel is engineered, equipment is ordered and then start the production process. 
The concurrent process, the participation of several different entities (internal and 
external), and the geographically distributed value chain (hull production outside 
Norway) represent demanding conditions for the implementation of a reliable plan-
ning system. 

In this study the emphasis is on the planning process for the outfitting phase of the 
project. The outfitting phase is defined as the stage in which some of the last compo-
nents are mounted on board, before the vessel testing phase. The number of participants 
during the outfitting phase in each project varies from 200-700 workers belonging to 
different specializations (steel workers, piping, accommodation, electro, etc.).  

Before the LPP implementation, both shipyards were generally able to meet the re-
quirements regarding cost and delivery times. This can be traced back to the long 
experience of the production workers, who were able to make prompt decisions based 
on their experience and tacit knowledge. Both shipyards were using formalized plan-
ning systems only to a moderate extent. In particular, the participation of people from 
production in the planning process was limited or absent, while a dedicated person, 
the Planner, created the plans based on data from previous projects. Furthermore, 
there were no recordkeeping of deviations in order to avoid recurrence of mistakes at 
both shipyards. In both shipyards, the communication flow took place mainly through 
informal channels. 

However, there were some differences between the two shipyards regarding the 
structure and formalism of meetings. Shipyard B had before the implementation regu-
lar planning meetings on a weekly basis. From these meetings Minutes of meetings 
(MOM) were written by the Planner and sent to designated persons within the project. 
Such structure in meetings was not present at Shipyard A, where the meetings were 
more informally organized, and where MOM was seldom written. Furthermore,  
in shipyard B there existed a planning tool to follow the evolution of the projects in 
terms of resources. The diagrams were however based on the Planner’s experience. In 
Shipyard A there was lack of formal control over the projects regarding resources and 
time, and decisions were made based on people’s experience. 
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5 Implementation into Two Different Production Contexts 

Demands of shorter building periods, organizational changes (centralization), and 
coordinating challenges due to the distributed production process (foreign hull pro-
ducing shipyard and local shipyard for outfitting), motivated these shipyards to look 
into their planning processes. LPP was implemented and adapted with the purpose of 
enhancing communication within the planning process. This was done by standardiz-
ing the meeting structure, providing physical progress measurement, and proactively 
eliminating barriers that could affect completion of any activity. Another purpose for 
implementing this tool was to achieve commitment to the project plans by involving 
people executing the activities within the planning process. Shipyard A succeeded in 
implementing the most important aspects of LPP as described above. Participation 
was achieved by asking foremen to prepare week plans with activities that can be 
executed by own team during the next period, so that they were committed to the plan 
and felt responsibility to complete activities as planned. Furthermore, Discipline 
Coordinators (DC’s) were formally invited to weekly meetings, and the meetings 
became more structured and formalized. Moreover, deviations became recorded  
systemically on the week plan and followed up by designated people. In general, 
communication flow in projects was improved, as more people were involved in the 
planning process, as well as increased commitment through written plans. The results 
of implementing this tool at Shipyard A were very good, which led the management 
of the shipbuilding group to encourage the other shipyards to implement LPP. 

The second shipyard in this study, Shipyard B, approached the LPP differently than 
shipyard A. After being introduced to the planning tool, they tried it for a few months 
and then decided that it is not fitted for their way of working. Instead, they reinforced 
the usual meeting procedure with some small adjustments: The General Plan was 
updated based in the reporting from own Discipline (DCs) and presented during the 
weekly meeting. Furthermore, an adapted EVM version was introduced. However, 
this was adapted only at a general plan level, not at a lower level in the project organ-
ization. Moreover, deviation was only discussed and solved in connection with for-
mal, however mostly in informal meetings, but there were no records made in order to 
prevent reoccurrence of the deviations. 

6 Discussion and Conclusions 

The purpose of this paper was to study the implementation of LPP in the shipbuilding 
industry from a knowledge perspective. In particular, we wanted to analyze the role of 
context in the implementation process, which has been done by studying the imple-
mentation of LPP at two separate shipyards in the same shipbuilding group. 

We found that Shipyard B had somewhat more formalized planning routines than 
Shipyard A before implementation of LPP. Hence, we should expect that the know-
ledge base of Shipyard B should be more adapted to the new knowledge represented 
by LPP. However, this study finds that this has not been the case. On the contrary, the 
implementation of LPP has so far been more successful at Shipyard A. Literature on 
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absorptive capacity emphasize the importance of interaction between the knowledge 
base and employees’ motivation [11]. In our study, we found that there were differ-
ences regarding motivation at the management level. In shipyard A, the manager  
participated actively in developing LPP and implementing the planning tool at the 
shipyard. At Shipyard B, the managerial level found that the existing planning tool 
functioned satisfactory, and hence were not motivated to implement a new and more 
formalized tool. This finding illustrates the importance of the interaction between 
both knowledge and motivation for a successful implementation. Furthermore, the 
lack of formalized planning systems at Shipyard A could be considered as an advan-
tage when implementing a new planning tool, as this organization may be more open 
to new ways for organizing working processes.  Finally, our findings may indicate 
that these two shipyards despite of being a part of the same shipbuilding group resid-
ing in a cluster characterized by shared norms for knowledge sharing and extensive 
use of informal coordination [24], represent two different organization cultures. Based 
on preliminary findings, we can deduce that the organizational culture at Shipyard A 
emerges as more open to external impulses than at Shipyard B. The role of the orga-
nizational culture should be addressed in further studies. Furthermore, as this study is 
carried out in a relatively early stage of the implementation process, data should be 
collected at later stages in the implementation process, preferably including other 
shipyards in the group implementing LPP.  
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