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HANDOFFS BETWEEN TAKT TRAIN WAGONS: 
A SYSTEMATIC LITERATURE REVIEW  

Mikal Andreassen1 and Frode Drevland2 

ABSTRACT  
Recent years have seen increased use of takt planning. With takt planning, trades are organized 
as wagons in a train moving through takt areas in the building. Using takt plans may result in 
hundreds of handoffs, where finished takt areas are passed on to the subsequent wagons in the 
train. How these handoffs are carried out can significantly impact a project. 

This paper aims to gain an overview of the research literature on takt handoffs in 
construction projects. The paper identifies and analyses what has been written about handoffs 
in the takt literature through a structured literature review. The study identified 122 papers on 
takt in construction. While none of the identified papers dealt directly with handoffs, 22 had 
some discussion of handoff-related issues.  

From the literature, the paper identifies several issues related to takt handoffs and possible 
solutions – most notably: 1) To ensure successful handoffs, capacity buffers and progress 
control may help ensure that the takt areas are completed on time. 2) Requirements for what 
wagons must do before handoff should be clear to avoid problems that can delay the entire train. 
3) Contracts that structure payments after handoffs of fully finished areas will incentivize the 
wagons to finish their takt areas before the handoff. 4) A handoff protocol can be a helpful tool 
for structuring handoffs. 
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INTRODUCTION 
Over the past decade, takt planning has experienced increased attention – both within the lean 
construction community (Halttula & Seppänen, 2022) and the construction industry as a whole 
(Lehtovaara et al., 2021). The method has been used in several countries, such as the United 
States (Frandson et al., 2013), Germany (Haghsheno et al., 2016), Norway (Vatne & Drevland, 
2016) and Finland (Lehtovaara, Heinonen, et al., 2020). 

The term takt is probably best known in connection with music, where musical works are 
broken down into beats with a fixed frequency (Haghsheno et al., 2016). This principle has been 
transferred to the construction industry, where projects are broken down into work packages 
that can be carried out within a chosen time interval. Several specific approaches exist to 
manage projects in this way –  notably Takt Time Planning (e.g. Frandson et al., 2013) and Takt 
Planning and Takt Control (e.g. Binninger et al., 2017).  Both aim to create continuous project 
flow by balancing work packages so they can be carried out at a steady frequency – i.e., takt (A. 
Frandson et al., 2013). This paper uses takt planning to refer to all takt-based planning 
approaches.  

 
1  MSc Student, Norwegian University of Science and Technology (NTNU), Trondheim, Norway, orcid.org/0000-
0002-6271-8267 

2 Associate Professor, Norwegian University of Science and Technology (NTNU), Trondheim, Norway, +47 920 
64 262, frode.drevland@ntnu.no, orcid.org/0000-0002-4596-1564  



Handoffs Between Takt Train Wagons: A Systematic Literature Review 
 

Proceedings IGLC31, 26 June - 2 July 2023, Lille, France  1488 

Building projects involve multiple trades with interconnected tasks that must be completed 
in a specific order. The workflow is characterized by chains of dependent tasks, which 
Tommelein et al. (1999) refer to as parades of trades. These occur in several areas of building 
projects, such as structural, technical and interior work. A parade of trades is similar to an 
assembly line; however, instead of the product moving through workstations, the workstations 
move through the product. 

Takt-planning typically visualizes parades of trades as trains (Haghsheno et al., 2016). Each 
wagon in a train has workers, primarily from only one trade, who have fixed work tasks. When 
organized in the correct order and joined in a train, all tasks are represented by a wagon in the 
takt train. The fact that the train runs on rails illustrates the dependence between the wagons – 
no wagons can pass each other. Furthermore, the wagons are typically tightly coupled – i.e., 
there is no buffer between them. Therefore, if one wagon slows down, so will all the following 
wagons.  

Takt planning divides a project into several parts, called takt areas or zones (Binninger et 
al., 2017; A. Frandson et al., 2013). The train moves through these takt areas in a specific order, 
so each wagon is alone in one takt area at a time. Each wagon’s time in a takt area is called the 
takt time. Since the takt time is the same in all takt areas, the size of the areas must be adjusted 
so that the workload for one wagon is equal in all areas. At the end of each takt time, each 
wagon must hand off its takt area to the subsequent wagon.  

Previous authors have used both handoff and handover to refer to a wagon completing its 
work in a takt area and the next wagon taking over the area. However, since the term handover 
is also used for handing over the final project deliverable to the owner, this paper will use the 
term handoff to avoid ambiguous terminology. More precisely, we define handoff as the 
situation where there is an interface between work operations (Lehtovaara et al., 2022), and 
finished work is handed off from one trade to another for further work (Biotto et al., 2017). 

Takt planning has several advantages, but to achieve these, the interface between the train 
wagons is crucial ( Frandson et al., 2015), and the handoff of work is necessary for further work 
to be carried out (Lehtovaara et al., 2022). In other words, good handoffs are essential to ensure 
that a takt plan is well executed. The tight coupling between the wagons in the takt train entails 
that untimely handoffs will cause severe issues for the construction process. In addition,  
handing off unfinished takt areas also causes issues. For example, handoffs of unfinished takt 
areas can increase the number of production delays (Dahlberg & Drevland, 2021). 

While the literature acknowledges the importance of takt handoffs, no authors have 
published any works focused on the handoff of takt areas between takt wagons. The past decade 
has seen published over a hundred papers about takt in construction – encompassing many vital 
aspects of takt planning – but none dedicated to handoffs. To aid future research in this field, 
this study identifies and analyses literature on handoffs between takt train wagons in 
construction through a systematic literature review. This study was carried out as part of a larger 
Design Science Research based study on ensuring good handoffs when using takt in 
construction projects.   

METHODOLOGY 
We conducted a systematic literature review based on the methods described in Snyder (2019). 
The study relied on two databases to identify literature; Scopus and IGLC.net. Scopus is one of 
the world’s largest databases for peer-reviewed literature and contains literature from the most 
prominent journals in many disciplines, including construction. Most peer-reviewed literature 
on takt can be found here – including most papers published through the IGLC. However, 
Scopus can be a year or two behind the IGLC conferences and what has been published on 
IGLC.net. Therefore, we conducted a supplemental search in the IGLC.net database.   
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Figure 1 illustrates the flow for identifying, screening, and including papers. Given that takt 
is a rather specific term and that the total body of literature on takt in construction is limited, 
we were able to start with broad search terms. First, in Scopus, we used the search string 
“TITLE-ABS-KEY (takt AND  construction )“ to identify all the works in the database related 
to takt in construction, yielding 106 papers. Then, with the IGLC.net database, we searched for 
“takt” and found a total of 84 papers; 68 were duplicates of the ones already identified in Scopus, 
leaving us with 122 papers.  
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Figure 1: Literature review flowchart (based on Page et al., 2021) 

In a systematic literature review, there must be clear selection criteria for the process to be 
transparent and accountable (Snyder, 2019). We carried out the selection process in three steps. 
In the first step, we reviewed the titles and excluded 22 papers that concerned unrelated 
disciplines or were otherwise clearly irrelevant to takt planning in construction. After that, in 
the second step, we reviewed the abstracts of the 100 remaining papers. Here we excluded 
papers whose abstracts did not mention planning or execution of takt production or other factors 
that can be linked to handoffs. In the third and final step, we read the full text of the remaining 
72 papers and selected papers to include. Reading the full text was done to ensure we would 
catch all information related to handoffs. In the end, we found 20 papers that had content related 
to handoffs in takt.  
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The review relied on thematic coding analysis – per the guidelines of Robson & McCartan 
(2016) – to analyze the identified papers, using the computer tool NVivo (n.d.) to code the 
findings. All the selected articles were loaded into NVivo and read carefully. The codes used 
were created along the way and adapted as the analysis revealed new aspects of handoffs. 

RESULTS 
This section presents the results of the literature review. We start by making some general 
observations regarding what exists of literature, who has written it, and how handoff in takt ties 
in with the Last Planner System.  Following that, we review the very limited part of the literature 
that describes in any detail how handoffs have been carried out in actual projects. Next, we 
describe several problems related to handoffs described in the literature and their suggested 
remedies. Thereafter, we cover how takt handoffs can be used for quality assurance purposes. 
Finally, we summarise the main findings from the literature review in a tabular format.  

GENERAL OBSERVATIONS 
What literature exists on takt handoffs? 
Of the articles identified, none specifically were on handoff between takt wagons. Instead, most 
considered various aspects related to the planning and execution of takt plans; However,  some 
considered planning methods in building and construction in general.  

Who has written about handoffs in takt? 
While conducting an extensive bibliographic analysis is outside the scope of this paper, we 
made some overarching observations regarding who has written anything about takt handoffs. 
Although there are many different contributors from around the world to the general field of 
takt, the papers we identified regarding handoffs cluster primarily around three international 
communities: The American – affiliated with Berkley (Frandson et al., 2013, 2014; Frandson 
et al., 2015; Frandson & Tommelein, 2016; Linnik et al., 2013; Salem et al., 2018; Tommelein 
& Emdanat, 2022), the Finnish  –  affiliated with Aalto University (Keskiniva et al., 2021, 2022; 
Kujansuu et al., 2020; Lehtovaara et al., 2021, 2022; Lehtovaara, Seppänen, et al., 2020) and 
the Norwegian affiliated with NTNU (Dahlberg & Drevland, 2021; Gardarsson et al., 2019; 
Haugen et al., 2020). Interestingly, while the German community behind the Takt Planning and 
Takt Control approach has been prolific in producing papers on takt, none of their publications 
directly concerned the handoff of takt areas. 

LPS as the foundation of reliable and predictable handoffs 
Several authors point to reliable and predictable handoffs as principles derived from the Last 
Planner® System (LPS) (Haugen et al., 2020; Kalsaas et al., 2014; Lehtovaara et al., 2022; 
Salem et al., 2018; Tommelein & Emdanat, 2022). In the context of LPS, takt planning will be 
a method used to stabilize production and make work events more predictable (Kujansuu et al., 
2020; Lehtovaara et al., 2021; Linnik et al., 2013).  

HOW ARE HANDOFFS CARRIED OUT? 
Among the literature, few authors mentioned actual procedures used for handoffs in projects. 
Kujansuu et al. (2020) investigated a project that used weekly takt. The project contributors 
were satisfied and thought this fit well with their familiar weekly routines. They could use the 
last day to complete the takt area and carry out inspections and handoffs. One contractor in 
(Lehtovaara et al. (2021)’s study also preferred the use of weekly takt starting Mondays with 
handoffs on Fridays. Apart from these studies, only Haugen et al. (2020) mentioned any 
procedure used for handoff in real projects. However, the procedure was used to study the 
implementation of takt plans. To collect data, a handoff protocol was used. To ensure 
untampered data, the protocol was made jointly between the wagon that finished and the wagon 
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that was to take over a takt area. In the protocol, they had to note – among other things – whether 
the wagon had tidied the area, whether they had completed the area 100%, whether they had 
had to do rework in the previous takt areas, and whether they had carried out the work within 
regular working hours. If the area was tidied and 100% complete, it was called a perfect handoff, 
and the next wagon should thus be able to work independently of the previous one.  

WHY DO PROBLEMS ARISE WITH HANDOFFS? 
While the literature contained limited information about how projects concretely carry out 
handoffs, we found significantly more information about problems related to handoffs. Several 
prominent issues emerged from the literature review. Lehtovaara et al. (2022) highlight work 
not completed on time, not fully completed, of poor quality, in an illogical production sequence, 
or lacking the prerequisites to be completed. Yaw et al. (2020) also point out that multiple 
handoffs provide more chances of problems with the handoff. The interviewees of Dahlberg 
and Drevland (2021) voiced that delays in deliveries of materials, equipment and other 
necessary assumptions are the most common reason why work was not completed on time, thus 
resulting in takt areas not being handed off. Work not being finished for handoff was a common 
thread across several articles.  
Takt areas not completed in time for handoff 
For takt planning to be useful, all train wagons must finish their work before the time set for 
handoff ( Frandson et al., 2015). If a wagon is delayed with its work and does not hand off the 
takt area on time, this will immediately affect the following wagon (Lehtovaara et al., 2022). 
Takt planning, therefore, uses capacity buffers to help ensure that takt areas can be handed off 
on time ( Frandson et al., 2015).  

A wagon in a takt train should only utilize 70-80% of its available working capacity  
(Lehtovaara et al., 2021). This way, workload variability can be managed, and delays avoided. 
In theory, the work should, on average, take less time than the takt time. This extra time is not 
wasted but can be used. For example, to prepare the takt area for handoff, assist unfinished takt 
areas, correct previous work, work in buffer areas outside the takt plan, quality assurance, or 
innovation and work on continuous improvement (Frandson et al., 2015; Lehtovaara et al., 2021, 
2022). Lehtovaara et al. (2021) saw a correlation with good production control among the 
projects that managed to utilize this additional capacity. 

The investigations of Kujansuu et al. (2020) indicate that production becomes more stable 
when efforts are made in the handoffs between the wagons. Lehtovaara et al. (2022) and 
Frandson et al. (2014) support the claim that clear handoffs in takt provide a more transparent 
and stable production. To achieve this stability, and ensure that the areas are ready for handoff 
in time, Lehtovaara et al. (2022) point to the importance of production control – including 
meetings, measurements and visual aids that will indicate whether the wagons are on schedule 
or not. 

According to Frandson et al. (2015), controlling progress at shorter intervals than the takt 
time is crucial to determine as early as possible whether the handoffs will occur as planned. In 
practice, projects can do this through short daily meetings called “daily huddles”, which aim to 
coordinate the wagons and uncover any problems so that all of them will complete their work 
on time for handoff (Frandson et al., 2013; Lehtovaara , et al., 2020). With longer takt times, 
such as weekly takt, some also use weekly meetings for production control (Dahlberg & 
Drevland, 2021). These meetings should be held halfway through the takt time so that any 
delays are detected when there is still time to take measures to make the handoff happen on 
time. If it is impossible to catch up with the delay in the same week, the project can use a more 
invasive measure; to stop the takt train. Doing so prevents unfinished takt areas from being 
handed off; however, it also delays the train’s later wagons by the same time the train remains 
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stopped. This delay will not be possible to catch up without making significant changes to the 
timetable. 

Dahlberg and Drevland (2021) found that wagons handing off unfinished takt areas can lead 
to even more delays later in the takt train. The reason for this is the irrational way wagons must 
work to circumvent the unfinished previous work, and the lack of sound conditions to carry out 
their work. It also results in wagons having to return to previously completed areas to correct 
the non-completed work. All of this can contribute to what they call a parade of delays. Salem 
et al. (2018) saw a similar effect. They observed that work that was not 100% finished but 
handed off to the next wagon created costly additional work. The shortcomings could be 
anything from the workspace not being cleaned to leaving larger tasks behind. According to 
Linnik et al. (2013), the work in a takt area is only complete when it is ready for handoff for the 
next wagon. Therefore, it needs to be clear what it takes for a takt area to be considered complete.  

Different perceptions of what finished takt areas mean  
According to Salem et al. (2018), some people consider their work “done” when they have done 
enough to allow them to continue in the next workspace. In other words, this does not include 
the work a wagon must do for subsequent wagons to work unhindered. Furthermore, it does not 
include tidying up or other work they must complete before they wholly finish an area. This 
thinking illustrates the difference between being “done” and “done-done.” 

Salem et al. (2018) found several causes of not being “done-done”. In one of the case 
projects they refer to, no individuals were held responsible for post-work clean-up, and there 
were no processes to ensure that the areas were tidied after the work was completed. Frandson 
et al. (2013) point out that the handoff of takt areas actually provides such an opportunity to 
ensure that the previous work is completed. 

According to Bølviken et al. (2015), handoffs must confirm that the work in a takt area has 
been completed and is of the right quality. Salem et al. (2018) argue that the quality of the work 
handed off must meet the standards of both the wagon that carried it out and the following 
wagons. A handoff is an interface between wagons – a lousy finish of one wagon’s work will 
give a bad start for the next. The challenge is that the earlier wagons have few incentives to 
facilitate the later ones, as there are usually different people who perform the tasks.  

 Another finding made by Salem et al. (2018) was that there was a lack of a clearly defined 
standard for what was a finished area. In interviews conducted by Lehtovaara et al. (2021), it 
emerged that it should be clear which tasks, inspections, and tidying wagons must do before 
handing off an area to the next wagon. In their research, Haugen et al. (2020) used two 
requirements for handing off takt areas. These requirements were no more detailed than 1) 
specifying that the areas should be tidied and 2) the work should be 100% finished. Salem et al. 
(2018) provide several examples of work that must be completed to be “done-done”: Tools, 
equipment, materials and temporary structures must be cleared away, defects must be corrected, 
and the area must be tidied. Linnik et al. (2013) argue that the takt plan should specify all the 
activities that must be done before the handoff. 

Lack of incentive to finish 
Keskiniva et al. (2022) investigated how contracts between main contractors and subcontractors 
could be adapted to takt production. One finding was that the subcontractors were incentivized 
not to finish in the takt areas before handoff because of how their work was compensated. Salem 
et al. (2018) support this finding, arguing that the traditional way of paying the subcontractors 
does not consider that the work will be handed off. 

 Traditionally, renumerating subcontractors have been based on measurements of the 
amount of work performed (Salem et al., 2018). There are several ways to measure the amount 
of work done, but no matter which one is used, the subcontractors will make an extra effort to 
improve the metrics on which they are measured. Doing so comes at the expense of what is not 
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measured – for example, quality or whether the area handed off is 100% finished. According to 
Keskiniva et al.(2022), such measurement and compensation schemes encourage subcontractors 
to leave small tasks unfinished in the work areas rather than finishing up in full before moving 
on  

An alternative approach is to divide payments based on milestones, as proposed by 
Keskiniva et al. (2022). Under this method, subcontractors receive a percentage of the contract 
amount upon reaching predetermined milestones, encouraging them to complete work quickly 
and providing easy progress monitoring. Frandson et al. (2013) highlight the benefit of takt 
planning in measuring progress in smaller and more precise segments, and Keskiniva et al. 
(2022) recommend linking payments to completed work packages corresponding to takt areas 
to incentivize and motivate subcontractors to finish their work on time. 

More handoffs lead to more problems 
Yaw et al. (2020) proposed minimizing the number of handoffs as a strategy to improve 
handoffs – based on the reasoning that fewer handoffs lead to less time spent waiting and 
transferring work areas. Supporting this, in a study of six projects, Lehtovaara et al. (2021)  
found that the takt plans implemented with smaller batch sizes, and thus more handoffs, required 
more follow-up and effort from managers. They mention the organization of handoffs as a 
notable reason for the increased need for management. This notion could be related to the 
observation that small batch sizes gave less time to carry out the takt area handoffs. 

Small batch sizes in takt planning have advantages such as shorter construction time 
(Lehtovaara et al., 2021) and lower cycle time for control of progress  (Dahlberg & Drevland, 
2021;  Frandson et al., 2013). Yaw et al. (2020) argue that a conflict arises between the desire 
for smaller batch sizes and the benefits of reducing the number of handoffs. Furthermore, they 
say that the large number of handoffs in construction projects is due to tradespeople being so 
specialized that they can perform only certain tasks. A recommendation for reducing the number 
of handoffs is thus to make use of interdisciplinary work teams so that all trades can finish in 
the work areas without having to visit them several times. 

HANDOFFS AS A QUALITY ASSURANCE TOOL 
Several authors point out that if the handoff of takt areas is carried out in a good way, then this 
provides an excellent opportunity to regularly quality assure the work that has been done 
(Frandson et al., 2013; Haugen et al., 2020; Kalsaas et al., 2014; Lehtovaara et al., 2021; 
Tommelein & Emdanat, 2022). In the same way that the numerous and regular handoffs in takt 
planning provide immediate feedback on progress, projects can also use handoffs for quality 
assurance (Frandson et al., 2013). Lehhtovaara et al. (2020) point out that errors can be 
corrected immediately among the advantages of using handoffs for quality assurance. The need 
to return to previous takt areas for rework – disrupting the work of others – disappears. Instant 
feedback about errors also makes those who cause an error aware of it. Thus, they avoid making 
the same mistake several times. Over time, they make fewer errors, yielding improved quality. 
Quality assurance in the handoffs can thus prevent subsequent cars from continuing to work in 
areas with errors (Tommelein & Emdanat, 2022). 

SUMMARY OF FINDINGS 
Table summarises the main findings presented and discussed previously in the results. 
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Table 1: Summary of findings 

Findings Source 
Handoffs provide an opportunity to regularly verify 
progress and ensure quality 

Bølviken et al. (2015), Frandson et al. 
(2013), Haugen et al. (2020), Kalsaas et al. 
(2014), Lehtovaara et al. (2020), Lehtovaara 
et al. (2021), Tommelein & Emdanat (2022) 

Activities and completion criteria for wagons should 
be planned and clearly defined 

Frandson & Tommelein (2016), Lehtovaara 
et al. (2021), Linnik et al. (2013), Salem et 
al. (2018) 

Better handoffs contribute to stabilize production Frandson et al. (2014), Kujansuu et al. 
(2020), Lehtovaara et al. (2022) 

A Monday-to-Friday weekly takt with handoffs on 
Fridays aligns with workers' familiar weekly routines 

Gardarsson et al. (2019), Lehtovaara et al. 
(2021) 

The use of a handoff protocol can facilitate the 
process of handoffs 

Haugen et al. (2020) 

Problems with handoffs include work not completed 
on time, not fully completed, of poor quality, in an 
illogical production sequence, or lacking the 
prerequisites to be completed 

Dahlberg & Drevland (2021), Lehtovaara et 
al. (2022) 

Handoffs of unfinished work lead to more delays and 
costly additional work 

Dahlberg & Drevland (2021), Salem et al. 
(2018) 

Capacity buffers are utilized to ensure that work is 
completed on time for handoff 

Frandson et al. (2015), Lehtovaara et al. 
(2021), Lehtovaara et al. (2022) 

Production control monitor progress in intervals 
shorter than the takt time to ensure timely handoffs 

Dahlberg & Drevland (2021), Frandson et al. 
(2013), Frandson et al. (2015), Keskiniva et 
al. (2022), Lehtovaara et al. (2020), 
Lehtovaara et al. (2022) 

Payment of subcontractors should be linked to takt 
areas to incentivize the completion of work 

Frandson et al. (2013), Keskiniva et al. 
(2022), Salem et al. (2018) 

Smaller batch sizes have advantages, but also 
increase the number of handoffs, which increase the 
likelihood of problems occurring 

Dahlberg & Drevland (2021), Frandson et al. 
(2013), Lehtovaara et al. (2021), Yaw et al. 
(2020) 

DISCUSSION AND CONCLUSIONS 
The purpose of this paper was to conduct a structured literature review of the literature on the 
use of takt planning in production to identify what has been written about handoffs between 
takt wagons. None of the articles identified directly concerned takt handoffs, but several papers 
had some material concerning handoffs. However, from the analyzed articles, the literature 
review identified several factors for enabling and supporting good handoffs.  

One of the key aspects of ensuring good handoff between the wagons is to ensure that the 
takt areas are completed in time for the handoff. If a takt area is not completed, it will 
immediately affect the rest of the takt train. Measures that help ensure that takt areas are 
completed on time can be using capacity buffers and production control – in the form of 
meetings that follow up progress. 

 Setting precise requirements for what should be done before handoff can also help ensure 
a good handoff. People will have different notions of what lies in the term done and, thus, what 
they must do before the handoff. The consequences of such a vague understanding of the term 
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can be grave. For example, if a wagon hands off an unfinished takt area, it can affect the 
conditions that later wagons have for carrying out their tasks, leading to delays. Therefore, what 
a wagon must do before handoff should be clarified and clearly communicated. 

Another finding was that the contracts with the subcontractors might provide incentives not 
to complete the takt areas. To ensure good handoffs – and that all wagons are entirely done in 
the takt areas – it may be necessary to adapt contracts specifically to takt production. By basing 
the payments on the handoff of finished takt areas, contractors will be incentivized to hand off 
takt areas that are “done-done” – i.e., 100% finished. 

The literature review uncovered little regarding actual handoff procedures used in projects. 
Only one study contained detailed information about how handoffs were handled, employing a 
handoff protocol. Nevertheless, we would argue that such a handoff protocol can contribute to 
sound handoff. For example, in a handoff protocol, a takt wagon can record that it has carried 
out its work as described and that the area is tidy and ready for the next wagon. This way, a 
structure is created for how handoffs are carried out. 

Summarizing the above leads us to four main recommendations for takt handoffs:  
 Ensure that takt areas are completed on time through the use of capacity buffers and 

production control 
 Set precise requirements for what should be done by a wagon before handoff 
 Use contracts adopted for takt construction 
 Consider a handoff protocol to structure the handoff procedure.  

Concerning further work, it is evident from the literature review that there is a need to study 
takt handoffs on construction projects in more detail – how are they carried out, and how can 
we best enable them? Additionally, it may be worthwhile to investigate the impact of takt 
handoffs on project performance, such as productivity, quality, and safety. Moreover, future 
studies could investigate the role of technology in facilitating takt handoffs and improving their 
effectiveness. 

As mentioned in the introduction, this literature review is the first step of a more extensive 
Design Science Research based study on ensuring good handoffs when using takt in 
construction projects. Presently, we are investigating the practices of a major Norwegian 
contractor – aiming to develop better tools and guidelines for them to ensure good handoffs.   

REFERENCES  
Binninger, M., Dlouhy, J., & Haghsheno, S. (2017). Technical takt planning and takt control 

in construction. IGLC 25, 605–612. https://doi.org/10.24928/2017/0297 
Biotto, C., Kagioglou, M., Koskela, L., & Tzortzopoulos, P. (2017). Comparing Production 

Design Activities and Location-Based Planning Tools. 705–712. 
https://doi.org/10.24928/2017/0176 

Bølviken, T., Aslesen, S., & Koskela, L. (2015). What Is a Good Plan? In O. Seppänen, V. A. 
González, & P. Arroyo (Eds.), IGLC 23, pp. 93–102. https://iglc.net/Papers/Details/1238 

Dahlberg, T. Ø., & Drevland, F. (2021). Preventing the Parade of Delays in Takt Production. 
IGLC 29, 777–786. https://doi.org/10.24928/2021/0175 

Frandson, A., Berghede, K., & Tommelein, I. D. (2013). Takt Time Planning for Construction 
of Exterior Cladding. IGLC 21, 527–536. http://iglc.net/Papers/Details/902 

Frandson, A., Berghede, K., & Tommelein, I. D. (2014). Takt-Time Planning and the Last 
Planner. IGLC 22, 571–580. http://iglc.net/Papers/Details/1063 

Frandson, A. G., Seppänen, O., & Tommelein, I. D. (2015). Comparison Between Location 
Based Management and Takt Time Planning. IGLC 23, 3–12. 
http://iglc.net/Papers/Details/1181 

Frandson, A. G., & Tommelein, I. D. (2016). Takt Time Planning of Interiors on a Pre-Cast 
Hospital Project. IGLC 24, 143–152. https://www.iglc.net/Papers/Details/1339 



Handoffs Between Takt Train Wagons: A Systematic Literature Review 
 

Proceedings IGLC31, 26 June - 2 July 2023, Lille, France  1496 

Gardarsson, M. H., Lædre, O., & Svalestuen, F. (2019). Takt Time Planning in Porsche 
Consulting, the Boldt Company and Veidekke. 27th Annual Conference of the 
International Group for Lean Construction (IGLC), 551–562. 
https://doi.org/10.24928/2019/0232 

Haghsheno, S., Binninger, M., Dlouhy, J., & Sterlike, S. (2016). History and Theoretical 
Foundations of Takt Planning and Takt Control. IGLC 24, 53–62. 
https://iglc.net/Papers/Details/1297 

Halttula, H. P. I., & Seppänen, O. (2022). Situational Awareness in Construction Projects 
Using Takt Production. IGLC 30, 164–174. https://iglc.net/Papers/Details/1954 

Haugen, C. G., Lædre, O., & Aslesen, S. (2020). Takt performance indicators. IGLC 28, 457–
468. https://doi.org/10.24928/2020/0135 

Kalsaas, B. T., Grindheim, I., & Læknes, N. (2014). Integrated planning vs. Last planner 
system. In B. T. Kalsaas, L. Koskela, & T. A. Saurin (Eds.), IGLC 22, 639–650. 
http://www.iglc.net/papers/details/1034 

Keskiniva, K., Saari, A., & Junnonen, J.-M. (2021). Takt Production Monitoring and Control 
in Apartment Renovation Projects. Buildings, 11(3), 92. 
https://doi.org/10.3390/buildings11030092 

Keskiniva, K., Saari, A., & Junnonen, J.-M. (2022). Suggestions for takt production 
subcontract clauses – a conceptual study. Construction Innovation. 
https://doi.org/10.1108/CI-09-2021-0176 

Kujansuu, P., Lehtovaara, J., Salerto, S., Seppänen, O., & Peltokorpi, A. (2020). How does 
takt production contribute to trade flow in construction? IGLC 28, 445–454. 
https://doi.org/10.24928/2020/0069 

Lehtovaara, J., Heinonen, A., Lavikka, R., Ronkainen, M., Kujansuu, P., Ruohomäki, A., 
Örmä, M., Seppänen, O., & Peltokorpi, A. (2020). Takt Maturity Model: From Individual 
Successes Towards Systemic Change in Finland. IGLC 28, 433–444. 
https://doi.org/10.24928/2020/0017 

Lehtovaara, J., Seppänen, O., Peltokorpi, A., Kujansuu, P., & Grönvall, M. (2020). How takt 
production contributes to construction production flow: A theoretical model. Construction 
Management and Economics, 0(0), 1–23. https://doi.org/10.1080/01446193.2020.1824295 

Lehtovaara, J., Seppänen, O., Peltokorpi, A., Kujansuu, P., & Grönvall, M. (2021). How takt 
production contributes to construction production flow: A theoretical model. Construction 
Management and Economics, 39(1), 73–95. 
https://doi.org/10.1080/01446193.2020.1824295 

Lehtovaara, J., Tommelein, I. D., & Seppänen, O. (2022). How a Takt Plan Can Fail: 
Applying Failure Modes and Effects Analysis in Takt Control. 715–726. 
https://doi.org/10.24928/2022/0182 

Linnik, M., Berghede, K., & Ballard, G. (2013). An Experiment in Takt Time Planning 
Applied to Non-Repetitive Work. IGLC 21, 609–618. http://iglc.net/Papers/Details/924 

NVivo. (n.d.). Lumivero. Retrieved May 3, 2023, from https://lumivero.com/products/nvivo/ 
Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., 

Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., 
Grimshaw, J. M., Hróbjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., 
McDonald, S., … Moher, D. (2021). The PRISMA 2020 statement: An updated guideline 
for reporting systematic reviews. BMJ, n71. https://doi.org/10.1136/bmj.n71 

Robson, C., & McCartan, K. (2016). Real World Research (4 edition). Wiley. 
Salem, C., Lefèvre, C., Li, J., Waters, R., Tommelein, I. D., Jayamanne, E., & Shuler, P. 

(2018). Managing the “Receding Edge.” 713–723. https://doi.org/10.24928/2018/0414 
Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. 

Journal of Business Research, 104, 333–339. 



Mikal Andreassen and Frode Drevland 

Production System Design 1497 

https://doi.org/10.1016/j.jbusres.2019.07.039 
Tommelein, I. D., & Emdanat, S. (2022). Takt Planning: An Enabler for Lean Construction. 

866–877. https://doi.org/10.24928/2022/0198 
Tommelein, I. D., R.Riley, D., & A.Howell, G. (1999). Parade Game: Impact of Work Flow 

Variability on Trade Performance. Journal of Construction Engineering and Management, 
125(5), 304–310. https://doi.org/10.1061/(ASCE)0733-9364(1999)125:5(304) 

Vatne, M. E., & Drevland, F. (2016). Practical Benefits of Using Takt Time Planning: A Case 
Study. IGLC 24. http://www.iglc.net/papers/details/1327 

Yaw, M. W., Rybkowski, Z. K., & Jeong, H. D. (2020). Reducing handoffs between 
sequential trades: A simulation. (IGLC 28, 205–216. https://doi.org/10.24928/2020/0028 

 


