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The objective of this bachelor’s thesis is to explore the potentials of takt production as well
as the requirements to implement takt production successfully. The work investigates the
reported impacts of takt production in performance, technical and organizational require-
ments to properly implement takt projection as well as the challenges faced. The work is
done as a literature review.

Takt production is a lean methodology that focuses on producing products at a rate that
matches the demand of customers. This work provides insights into the real benefits of im-
plementing takt production as well the technical and organizational requirements needed to
be fulfilled to achieve these significant benefits. The implementation of takt production in
manufacturing industries yield great benefits when implemented properly. Successful im-
plementation of takt production leads to increased productivity, reduced throughput time,
less waste, and overall better-quality products.

The requirements for proper implementation are divided into organizational and technical
requirements. These include standardization of processes, workforce flexibility, effective
communication, continuous improvement, demand forecasting, efficient production design
and seamless information flow. The findings suggest that when implemented properly, takt
production can result in productivity improvements in several sectors. The work aims to
provide practical methods and facts to guide manufacturing companies to implement takt
production in their production.
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Tamén kandidaatin tutkielman tavoitteena on tutkia tahtituotannon mahdollisuuksia seka
vaatimuksia sen onnistuneelle toteuttamiselle. Ty0ssé tutkitaan tahtituotannon raportoituja
vaikutuksia suorituskykyyn, teknisid ja organisatorisia vaatimuksia tahtiprojektin
asianmukaiseksi  toteuttamiseksi  sekd  kohdattuja  haasteita. Ty®  tehdaan
Kirjallisuuskatsauksena.

Tahtituotanto on lean-menetelmd, jossa keskitytddn tuottamaan tuotteita asiakkaiden
kysyntdd vastaavalla tahdilla. Taéma tyd tarjoaa tietoa tahtituotannon toteuttamisen
todellisista hyddyista seka teknisistéd ja organisatorisista vaatimuksista, jotka on tdytettava
nadiden  merkittdvien  hyotyjen  saavuttamiseksi.  Tahtituotannon  toteuttaminen
tuotantoteollisuudessa tuottaa suuria etuja, kun se toteutetaan oikein. Onnistunut
tahtituotannon kayttoonotto lisdd tuotantokykyd, pienentdd ldpimenoaikoja, vahentda
hukkaa ja parantaa tuotteiden laatua.
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Né&itd ovat prosessien standardointi, tydvoiman joustavuus, tehokas viestintd, jatkuva
kehittaminen, kysynnan ennustaminen, tehokas tuotannonsuunnittelu ja saumaton
tiedonkulku. Tulokset viittaavat siihen, ettd oikein toteutettuna tahtituotanto voi parantaa
tuottavuutta useilla aloilla. Tdma tutkielma tarjoaa k&ytdnnén menetelmia ja faktoja, joiden
avulla teollisuusyritykset voivat ottaa tahtituotannon kéayttéon tuotannossaan.
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1 Introduction

The concept of takt production has gathered a lot of popularity in the recent years due to its
potential to improve performance and efficiency within manufacturing processes (Liker,
2021; Rother and Shook, 2003). Takt production means synchronization of production pro-
cesses with customer demand to ensure a smooth and efficient delivery of goods to the cus-
tomer. This approach ensures that goods and services are procured at a rate that the customer
demand is met. Takt production has been successfully adapted across various industries,
such as the shipbuilding and construction industries (Tetik et al., 2019).

The term “takt” comes originally from the Latin word “tactus” which means “touch, sense
of touch, feeling”. This can be derived to “to have takt”. Nowadays in German language it
means pace or thythm of a music piece. It is derived from the German word “Takt”, meaning
“pulse” or “beat”, and signifies the pace at which a product or service must be produced to
meet customer requirements (Haghsheno et al., 2016). The word is fitting because takt pro-
duction’s aim is to create a rhythmic flow to production that matches with the customer

demand.

First time takted processes were in wide use was in 1500s Venice. They were used to produce
warships and merchant ships. Takted processes were used because of the high demand for
ships, so the continuous production system was developed. In the 1900s the usage of takt
was expanding. Leading automobile manufacturer Ford was the first company to adopt mass
production of automobiles using production lines. Production capacity was increased and at
the same time unskilled labour could be used instead of specialized workers. This way Ford
was able to produce cars cheaper and faster than their competitors. Technical cooperation
between the German aviation industry and Japanese Mitsubishi resulted in Mitsubishi bring-
ing takt production to Japan, where Toyota implemented it to their Toyota Production Sys-
tem (Womack 2004).

Uncertainty or variation in manufacturing processes often results in inefficiencies that can
disrupt production flow and negatively impact the overall performance of the manufacturing
system. Addressing and managing variability is essential to achieving a smoother and more

efficient production flow, as demonstrated by Lehtovaara et al. (2021a).
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There are various sources of inherent variability in manufacturing processes, which can in-
clude machine malfunctions, fluctuations in customer requirements, and issues related to
material delivery, as noted by Kara and Kayis (2004). While it is impossible to eliminate
variability entirely from manufacturing processes (Hopp and Spearman, 2011), there are
several methods that can help mitigate its impact on production.

One such approach is buffer management, which aims to reduce the adverse effects of pro-
cess variability on the production flow. According to Hopp and Spearman (2011), buffer
management involves strategically placing buffers, such as inventory or time buffers, at spe-
cific points within the production process to help absorb the variability and maintain a steady

flow of output.

Another technique for managing variability in manufacturing processes is the implementa-
tion of takt-based processes. As described by Lehtovaara et al. (2021b), takt-based processes
involve balancing buffers throughout the production process to ensure that each stage of
production runs smoothly and consistently, despite fluctuations in input or output. This ap-
proach is particularly useful for managing variability in high-mix, low-volume (HMLV)
manufacturing environments, where product variety and production volumes can be highly
variable (Rheaume, 2003).

In the manufacturing industry, several practices have been adopted to improve productivity
and efficiency. One such practice is the establishment of logistics hubs, which serve as cen-
tralized storage and distribution centres, enabling companies to streamline their supply chain
operations and reduce transportation costs (Christopher, 2016). These hubs facilitate the ef-
ficient consolidation, warehousing, and distribution of products, ultimately leading to re-
duced lead times and improved customer satisfaction (Grant, 2013). However, using logis-

tics hubs alone might be limited in terms of the improvements for the production activities.

Additionally, the Location-Based Management System (LBMS) is another approach gaining
attraction, offering a more comprehensive and visual representation of the production pro-
cess (Kenley and Seppénen, 2010). By utilizing a location-based scheduling method, LBMS
allows manufacturers to optimize resource allocation, enhance collaboration, and reduce
production cycle times (Seppéanen, 2009). Furthermore, implementing LBMS has been

found to mitigate risks associated with construction projects, such as cost overruns and



delays (Kenley and Seppanen, 2010). These practices, among others, have contributed sig-

nificantly to increasing productivity.

Previous research suggests that manufacturing products using small and repetitive cycles
result in better productivity, reduction in cycle time as well as less waste (Yu et al., 2009;
Ballard, 2001). Since takt production uses repetitive cycles, it can lead to more efficient
production processes. Takt production has been successfully implemented in home building,
modular home manufacturing as well as highway construction (Frandson et al., 2013). Using
takt production with proper logistics management promotes improvements in production
processes (Tetik et al., 2019). Takt production yields to improved process flow (Lehtovaara,
2023).

Takt production offers a multitude of benefits, making it an increasingly attractive approach
for the industries striving to improve their operations. Through aligning production pro-
cesses with customer demand, takt production guarantees efficient resource utilization, re-
duced waste, and prompt delivery of goods. Moreover, takt production fosters a culture of
continuous improvement, allowing organizations to adapt and evolve in response to market

fluctuations and changing customer preferences (Liker, 2004).

While the benefits are undeniable, realizing takt production’s full potential necessitates a
thorough understanding of the conditions required for successful implementation. By inves-
tigating the factors that contribute to its success, along with potential challenges and pitfalls,
organizations can develop tailored strategies that capitalize on the unique strengths of takt
production. Moreover, sharing best practices and case studies from various industries will
contribute to a growing body of knowledge, enabling businesses to unlock the full potential
of takt production and drive innovation, competitiveness, and sustainable growth in their
respective sectors. Addressing and managing variability in manufacturing processes is cru-

cial for maintaining efficient production flow and overall system performance.

While it is not possible to eliminate variability entirely, methods such as buffer management
and takt-based processes can help to mitigate its impact on the production process, leading
to better overall outcomes for manufacturers. Considering these benefits and the need for
further research, Takt production holds significant promise for the future of manufacturing

and other industries. By prioritizing its successful implementation, organizations can harness



the power of this approach to revolutionize their operations and excel in an increasingly

competitive global landscape.

1.1  Why is this work needed?

The findings of this study will provide valuable insights for manufacturing organizations
seeking to improve their production processes through the implementation of takt produc-
tion. The research will also contribute to the existing literature on takt production and its
potential for performance improvement. For instance, the success of takt production in the
residential building project highlights the substantial potential for productivity improve-
ments in the construction industry by adopting such techniques. Research has demonstrated
that applying takt production can lead to better resource utilization, enhanced collaboration
among teams, and improved project predictability (Binninger et al., 2017). Implementing
takt production has impacted production duration positively, ranging from 10-50% decrease
(Lehtovaara, 2023). This would mean financial gains because, delivering a residential build-
ing project earlier leads to more rent revenue. Thus, it is necessary to investigate the poten-
tials and prospects of implementing takt production to attain improvements in manufacturing

processes in terms of completion time as well as efficiency.

Moreover, the integration of takt production with other lean construction methodologies,
such as the Last Planner System (LPS) and Target Value Design (TVD), can amplify its
positive effects on project performance (Ballard and Howell, 2003). Consequently, takt pro-
duction holds considerable promise in transforming construction practices, paving the way
for enhanced efficiency, cost reduction, and punctual project completion. There are still
many fields where takt production, its potentials and requirements for successful implemen-
tation could be further explored. Thus, it is significant to review takt production and inves-

tigate its potential and the success factors it requires.

1.2 Objectives and research questions

This thesis aims to investigate the potentials of takt production for performance improve-
ment and identify the key requirements for successful implementation in the manufacturing

sector. The study reviews the existing literature on takt production and its implementation



in different industries. It also analyses the literature regarding the case studies of organiza-
tions that have successfully implemented takt production and those that have encountered

challenges in its implementation.

This thesis’s main research question is “What are the impacts of takt production in produc-
tivity in manufacturing industries and what are the requirements?”, and the sub-questions

are:

A) What are the technical requirements for successfully implementing takt production?

and

B) What are the organizational requirements to successfully implement takt production?

1.3 Methods and structure

This research is done as a literature review. The research focuses on identifying the critical
success factors for the implementation of takt production, including organizational culture,
leadership, employee involvement, and training. It also examines the impact of takt produc-

tion on various performance indicators such as productivity, lead time, and quality.



2 Performance

Performance, as elaborated by Neely et al., (2002), encompasses the ability of a system or
process to achieve a designated set of predetermined goals or objectives. This concept is
broadly applicable across various domains, including business, technology, sports, and hu-
man performance. To effectively evaluate and optimize performance, several key factors

must be considered, such as efficiency, effectiveness, productivity, and quality.

Efficiency relates to the optimization of resources, including time, energy, and costs, to
achieve the desired results (Charnes et al., 1978). A higher level of efficiency generally re-
sults in reduced wastage of resources and improved overall performance. Effectiveness, on
the other hand, emphasizes the accomplishment of goals and objectives, focusing on the

extent to which the system or process meets its targets (Drucker, 1999).

Productivity, another crucial performance aspect, pertains to the rate at which outputs are
generated from a given set of inputs. High productivity can be attained through process im-
provements, technological advancements, and superior management practices (Porter,
2011). Quality, a vital performance indicator, involves the level of excellence or superiority
of the outputs produced by a system or process (Crosby, 1980). Enhanced quality often leads
to increased customer satisfaction, better reputation, and long-term success (Garvin, 1984).

The productivity formula can be represented as the ratio of outputs produced to the inputs

consumed in each period (Lodgaardet al., 2016). Mathematically, it is expressed as:

output

roductivity = —
p Y input

Output can be measured in terms of products or services delivered, while input consists of
resources such as labour, materials, energy, and capital (Sumanth, 1984). Greater productiv-
ity indicates that resources are being utilized more efficiently, resulting in enhanced profit-

ability and competitiveness in the market (Benedetto, 2016). Monitoring and continuously



improving productivity are essential in takt production systems to ensure that the production

rate matches customer demand while minimizing waste (Liker, 2021).

The amount of time between the release of an order to the factory floor and its reception into
finished products inventory or shipping to the client is known as the manufacturing through-
put time. (Johnson, 2003). It is a critical performance indicator used to evaluate the effi-
ciency of manufacturing processes and the overall productivity of a facility. Throughput is
influenced by factors such as equipment availability, production line design, labour produc-
tivity, and material handling efficiency. By optimizing throughput, manufacturers can
achieve increased production capacity, reduced lead times, and enhanced competitiveness in
the market (Heizer, 2016).

Cycle time is a crucial metric for evaluating the effectiveness of a manufacturing process as
it covers all the time needed for a single unit to go through each stage of a process, from the
beginning to the end (Hopp and Spearman, 2011). A shorter cycle time signifies a faster
production rate, which can lead to higher throughput and increased profitability (Liker and
Morgan, 2006). However, it is essential to find an optimal balance between reducing cycle
time and maintaining product quality, as overly accelerated production processes may result
in defects and decreased customer satisfaction (Krajewski et al., 2010).

Several strategies can be employed to reduce cycle time, such as implementing lean manu-
facturing principles, improving equipment maintenance, and utilizing efficient scheduling
techniques (Womack et al., 2007). By continuously monitoring and refining cycle time, or-
ganizations can enhance their overall operational efficiency and maintain a competitive edge
in the marketplace. Performance measurement and management play a critical role in driving
improvements and achieving desired outcomes. By establishing performance indicators and
benchmarks, organizations and individuals can monitor progress, identify areas for improve-

ment, and make informed decisions to optimize their overall performance (Neely, 1999).

Labour performance is another critical aspect of takt production’s performance, referring to
the efficiency and effectiveness of the workforce in achieving production objectives (Gra-
ban, 2016). Labour performance can be evaluated using various metrics, such as labour
productivity, labour utilization, and labour efficiency (Monden, 2011). Labour productivity
measures the output produced per labour-hour, while labour utilization assesses the percent-

age of time employees spend on value-added activities. Labour efficiency, on the other hand,



compares the actual labour hours used to produce a product with the standard labour hours
required for the same task (Womack and Jones, 1997). By monitoring and improving labour
performance, takt production systems can ensure that workers operate at an optimal level,

contributing to the overall performance of the system (Monden, 2011).

Project performance refers to the ability of a system to complete projects on time, within
budget, and according to the desired quality standards (Kerzner, 2017). Various factors can
influence project performance, including the clarity of project objectives, resource alloca-
tion, risk management, and communication (Pinto and Slevin, 1988). Kerzner (2017) sug-
gests that in takt production, project performance can be evaluated using metrics such as

schedule performance index (SPI) and cost performance index (CPI).

SPI is a valuable metric that compares the actual progress of a project to its planned progress,
with values greater than one indicating a project ahead of schedule and values less than one
signifying a project running behind schedule (Lipke et al., 2009). As explained by Fleming
and Koppelman (2010), the cost performance index (CPI), measures the project's cost effi-
ciency by comparing the actual costs incurred to the budgeted costs. Values greater than one
indicating the project is under budget and values less than one that the project has gone over
budget. By tracking these indices, organizations can identify potential issues and take cor-
rective actions to improve project performance, ensuring that projects meet customer expec-

tations while adhering to organizational constraints (Kerzner, 2017).

In summary, performance is a multifaceted concept that entails the capacity of a system or
process to achieve specific goals or objectives. Organizations and individuals can make sure
their systems are operating at an optimal level, providing high-quality goods and services
that meet customer demand while using resources efficiently, by monitoring and continu-
ously improving factors like efficiency, effectiveness, productivity, and quality. The produc-
tivity formula, as well as various metrics associated with labour performance, project per-
formance, and operations performance, serve as essential tools for organizations to assess
and enhance the performance of their systems. In today’s highly competitive market envi-
ronment, an effective production system eventually leads to higher profitability, competi-

tiveness, and customer happiness.



3 Lean

To maximize throughput, manufacturers often implement strategies such as lean manufac-
turing, which focuses on waste reduction and continuous improvement. Lean manufactur-
ing, originating from the Toyota Production System (TPS), is a widely implemented man-
agement philosophy aimed at maximizing value for customers while minimizing waste in
the process. The concept is founded upon five key principles: identifying value, mapping the
value stream, creating flow, establishing pull, and pursuing perfection. (Womack and Jones,
1997).

Value identification involves defining customer-centric value by understanding their needs,
preferences, and expectations. Mapping the value stream entails identifying all activities re-
quired to bring a product from raw materials to the customer, while eliminating non-value-
adding activities. Creating flow focuses on optimizing the uninterrupted movement of ma-
terials, information, and resources through the value stream. Establishing pull emphasizes
demand-driven production models that minimize overproduction and inventory levels.
Lastly, pursuing perfection involves continuously seeking opportunities to enhance pro-

cesses, products, and services. (Womack and Jones, 1997).

Several lean practices have been developed to operationalize the principles of lean manufac-
turing. Some of the most widely used include Just-in-Time (JIT), Kanban, and takt Produc-
tion. JIT is a production strategy that focuses on producing only what is needed when it is
needed, thereby reducing waste and inventory costs. JIT relies on efficient communication,
coordination, and synchronization of production processes to ensure that materials and re-
sources are available exactly when required (Ohno, 1988). Kanban is a visual scheduling
system that supports JIT and pull systems by providing real-time information on the status
of work-in-progress. Kanban’s visuals are a key element in its methodology. They are used
to communicate information quickly and clearly across the production process (Sugimori et
al., 1977).

Lean manufacturing, when implemented effectively, can be transformative for organizations
across various industries. The application of JIT, Kanban, and takt production, among other
lean practices, can lead to significant cost savings, improved customer satisfaction, and a

more agile and responsive production system. Moreover, the lean philosophy emphasizes
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continuous improvement and the empowerment of employees, which can result in a culture

of innovation and efficiency that drives long-term success (Womack and Jones, 1997).

In conclusion, lean manufacturing is a powerful management philosophy that has its roots
in the Toyota Production System. It aims to maximize value for customers while minimizing
waste. The five core principles of lean manufacturing provide a solid foundation for imple-
menting various lean practices. Takt production is an essential tool for synchronizing pro-
duction rates with customer demand, promoting optimal resource utilization, and driving
continuous improvement in the manufacturing process. By embracing these principles and
practices, organizations can achieve significant efficiency improvements and deliver supe-

rior value to their customers.
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4  Takt production

Takt production, derived from the German word “Taktzeit”, which translates to “cycle time”,
has revolutionized the manufacturing sector by providing a strategic approach to maximize
efficiency and minimize waste in production processes (Liker 2006). The modern concept
of takt production was first introduced by Toyota Motor Corporation, a pioneer in the auto-
motive industry, as a key component of their renowned Toyota Production System (TPS)
(Haghsheno, 2016). Consequently, the takt production concept is an essential driver for lean
manufacturing and continuous improvement processes, as it enables organizations to main-
tain a steady, balanced, and waste-free production flow (Womack et al., 2007). Takt produc-
tion’s performance is a crucial aspect of modern manufacturing systems, which aims to align
production rates with customer demand while ensuring efficient use of resources (Liker and
Hoseus, 2012).

Takt time is calculated by dividing the available production time by the required customer
demand (Womack and Jones, 1997; Slomp et al., 2009). By aligning production rates with
customer demand, organizations can optimize resource utilization, minimize waste, and im-

prove overall process efficiency. Thus, takt time can be calculated as:

available production time

takt time =
customer demand

In takt production, takt trains or wagons are the order of processes which are involved a
sequence of work tasks. Takt area is defined as the identified work locations where the tasks

are completed within the determined takt time. These are used to standardise the process.

One of the critical aspects of takt production is the notion of standardizing work processes
to ensure that production cycles are synchronized across various manufacturing operations
(Rother and Shook, 2003). Takt production organizes and synchronizes workflows by divid-

ing the process into smaller, standardized segments and assigning specific timeframes to
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complete each task (Frandson et al., 2013). The establishment of standard work practices,
such as pre-defined task sequences, time limits, and production targets, allows manufactur-
ing teams to better control variability and eliminate bottlenecks in the production process,
thereby promoting a leaner and more efficient working environment (Balle et al., 2016). By
maintaining a stable and predictable production flow, organizations can better meet customer
requirements and avoid the detrimental effects of overproduction and excess inventory, two

of the primary sources of waste in traditional mass production systems (Monden, 2019).

Moreover, takt production enables the successful implementation of other lean manufactur-
ing tools, such as the pull system, which is an inventory management approach that empha-
sizes producing goods based on actual customer demand rather than forecasts (Monden,
2011). By incorporating takt time into the pull system, organizations can create a seamless
link between production, inventory, and demand, thus achieving a more responsive and ef-

ficient supply chain (Hopp and Spearman, 2011).

Operations performance encompasses the efficiency and effectiveness of the overall produc-
tion process in a takt production system. This performance dimension includes factors such
as production speed, quality, flexibility, and responsiveness (Schonberger, 2008). In takt
production, operations performance can be measured using metrics such as overall equip-
ment effectiveness (OEE), first-pass yield (FPY), and cycle time. OEE is a widely used met-
ric that combines availability, performance, and quality to assess the overall effectiveness of
a production system. FPY measures the percentage of products that meet quality standards
without any rework, while cycle time represents the time required to produce one unit of
product (Bicheno and Holweg, 2008). By monitoring and optimizing these metrics, organi-
zations can improve operations performance, leading to increased efficiency and effective-

ness in the takt production system (Schonberger, 2008).

In addition to standardization and waste reduction, takt production fosters a culture of con-
tinuous improvement, known as “kaizen”. Kaizen means encouraging employees at all levels
of the organization to identify and address inefficiencies in the production process (Imai,
1986). By embracing a continuous improvement mindset, organizations can unlock the po-
tential for incremental and breakthrough improvements in their manufacturing processes,

leading to higher productivity, lower costs, and improved quality (Hines et al., 2004).
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4.1 Impacts of takt production on performance

By adhering to the principles of takt production, companies can witness significant improve-
ments in throughput, inventory management, cycle times, and overall productivity (Womack
and Jones, 1997; Rother and Shook, 2003; Hines et al., 2004).

By syncing production rates with customer demand, optimizing resource utilization, promot-
ing a culture of continuous improvement, and maximizing resource efficiency, companies
can achieve significant cost savings, improved cash flow, and increased competitiveness in
the marketplace (Hines et al., 2004; Rother and Shook, 2003). The impressive numerical
gains realized through the implementation of takt production make it an invaluable technique
for modern manufacturing companies seeking to enhance their operational efficiency and
thrive in an increasingly competitive global economy (Womack and Jones, 1997; Liker,
2021).

Moreover, the adoption of takt production and other lean manufacturing principles contrib-
utes to a company’s ability to adapt to dynamic market conditions and to meet the ever-
evolving needs of their customers (Hines et al., 2004; Womack and Jones, 1997). By con-
sistently refining processes and reducing waste, organizations can become more agile, resil-
ient, and responsive to changes in the business landscape, ultimately securing their long-
term success (Liker, 2021; Rother and Shook, 2003). Takt production is a vital component
of lean manufacturing approach ensuring a steady and continuous flow of work, reducing

waste, and increasing efficiency (Kenley and Seppénen, 2010).

The implementation of takt production in lean manufacturing is particularly effective in in-
dustries with relatively stable and predictable customer demand. In these situations, takt pro-
duction can help establish a standardized production pace that enables the organization to
achieve a balance between supply and demand. Furthermore, by adhering to takt production,
organizations can identify and address bottlenecks in the production process, enabling con-

tinuous improvement and efficiency gains (Goldsby and Martichenko, 2005).
Table 1 illustrates the impacts takt has had on performance on numerous different projects.

Table 1. The studies reporting the impacts of takt production on performance
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The study

Impacts of takt on performance

Rajput et al. (2020)

They have observed in an automobile assembling plan that the proper
usage of takt led to reduced takt time which improved the daily produc-
tion from 245 units to 280 units.

Binninger et al. (2018)

Implementing takt production reduced a construction project’s comple-
tion time from ten days to three days, a 70% decrease in construction
duration.

Duanmu and Taaffe (2012)

Manufacturing company experiences a 10-15% increase in throughput
after implementing takt production.

Heinonen and Seppéanen (2016)

Implementation of takt production in cruise ship cabin refurbishment re-
sulted in work-in-progress (WIP) decreased by 99%, quality defect de-
creased by 99% and project lead times fell by 73% and productivity rose
to 380% of baseline.

Lerche et al., (2022)

After implementing takt production and kanban to modular offshore
wind turbine tower construction, a 10% rise in labour productivity was
observed.

Linnik et al., (2013)

In the instance of hospital building, a project using takt production was
finished six months ahead of schedule.

Tetik et al., (2019)

Reduced material waste and procurement costs, and increased produc-
tion rates in construction and shipyard industry projects

Apgar et al., (2022)

On a private construction site, a case study was done to examine the
influence of the transition to flow methods such as Takt time, pull plan-
ning, and location-based scheduling on the duration of roofing construc-
tion. In the case study, they resulted in a 72.9% reduction in total work-
days and a 200% reduction in calendar workdays necessary for overall
roof construction.

Tommelein and Emdanat (2022)

When takt is implemented as a technique integrated into the LPS (Last
planner system), it simplifies LPS implementation.

Lerche et al., (2019); Lerche et
al., (2020)

The artifact was produced as a visual statement of the who, what, when,
and where in a modular building environment that accommodated both
takt and LBM scheduling. By providing managers and employees with
a visual picture of the processes, resources, deviations, and pending
tasks, this strategy enabled productivity benefits of up to 50% on the
operator level, as inputs remained consistent while throughput time was
decreased.

In summary, Hopp and Spearman’s (2011) Factory Physics, along with other seminal works

on lean manufacturing such as Ohno’s Toyota Production System (1988), Liker’s The
Toyota Way (2021), Womack and Jones’ Lean Thinking (1997), and Rother and Shook’s
Learning to See (2003), provide strong evidence of the concrete numerical benefits of adopt-

ing takt production in manufacturing environments.



15

4.2 Requirements for successful implementation of takt production

Takt production, has been successfully adopted by numerous organizations worldwide, no-
tably within the automotive industry and construction industry. Successful implementation
of takt production hinges upon a myriad of factors, which can be broadly categorized into
organizational and technical, as well as the challenges that may arise during its adoption
(Dennis, 2017).

4.2.1 Organizational requirements

Organizational requirements for successful implementation of takt production entail a multi-
faceted approach that encompasses various elements such as workforce flexibility, commu-
nication, process standardization, and continuous improvement (Goldsby et al., 2005). By
aligning these factors, organizations can establish a robust production system that balances
demand with production capabilities, ultimately leading to increased operational efficiency,
cost reduction, and enhanced customer satisfaction (Hopp and Spearman, 2011). The Toyota
Production System (TPS), where it has been used to great advantage to streamline opera-
tions, cut waste, and reduce variability (Liker, 2004). Although takt production has been
widely recognized for its contributions to manufacturing industries, its application extends
beyond the confines of this sector, with organizations in diverse fields such as healthcare,

construction, and software development benefitting from its implementation.

Workforce flexibility is essential for the effective implementation of takt manufacturing.
Employee flexibility in this sense refers to the employee capacity to adjust to shifting pro-
duction requirements, take on a wide range of tasks, and collaborate with people from other
functional teams (Bortolotti et al., 2015). The establishment of a flexible workforce demands
the development of comprehensive training programs that provide personnel with the nec-
essary skills and knowledge to execute numerous tasks within the manufacturing process.
Moreover, a flexible workforce fosters a culture of continuous learning, enabling organiza-
tions to readily adapt to evolving market demands and technological advancements (Dom-
browski and Mielke, 2013).
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Effective communication, another cornerstone of takt production implementation (Liker,
2006) is essential for synchronizing efforts across various organizational levels and fostering
a shared understanding of production goals and objectives. Effective communication re-
quires creating channels that enhance information flow, both horizontally and vertically, al-
lowing decision-makers to make informed decisions and empowering employees to actively
contribute to process changes (Ohno, 1988). Transparent communication further nurtures a
culture of trust, collaboration, and mutual accountability, which are indispensable for the

seamless execution of takt production.

Process standardization is yet another pivotal organizational requirement for takt production
(Ahonen et al., 2022). Process standardization enables organizations to establish a baseline
for performance measurement and continuous improvement (Ohno, 1988). By defining
standardized work processes, organizations can identify deviations and inefficiencies, sub-
sequently rectifying them in a timely and systematic manner (Suzaki, 1987). Furthermore,
standardization facilitates the replication of best practices across the organization, thereby
promoting the diffusion of innovations and the sharing of knowledge (Bicheno and Holweg,
2008).

Continuous improvement is a cornerstone of takt production, as it underscores the need for
regular evaluation and refinement of the production process to eliminate waste, address in-
efficiencies, and sustain the desired level of performance. This can be achieved through the
implementation of tools and techniques like root cause analysis, or value stream mapping,
which facilitate the identification and resolution of issues that may hinder takt time adher-
ence and overall productivity (Rother and Shook, 2003; Bicheno and Holweg, 2008). Fur-
thermore, fostering a culture of continuous improvement and employee involvement in prob-

lem-solving is crucial for ensuring sustainable success in takt production (Liker, 2021).

Lastly, the successful implementation of takt production hinges on an organization's com-
mitment to continuous improvement (Dennis, 2017). This entails the ongoing refinement of
processes, products, and services in response to feedback, performance metrics, and market
trends (Womack et al., 2007). Organizations that develop a culture of continuous improve-
ment are better positioned to capitalize on emerging opportunities, anticipate possible haz-
ards, and maintain a competitive advantage in an increasingly dynamic and complicated

business world (Hines et al., 2004). It is suggested that takt production leads to better results
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and more benefits with higher implementation maturity (Lehtovaara, 2023). Thus, the or-
ganizations must be aware that the potential of reaping more benefits when they commit to

continue implementing takt production.

In conclusion, the successful implementation of takt production demands a comprehensive
approach that addresses workforce flexibility, communication, process standardization, and
continuous improvement. By harnessing these organizational prerequisites, companies can
unlock the full potential of takt production, consequently enhancing operational efficiency,
reducing costs, and improving customer satisfaction. In an era marked by rapid technological
advancements and shifting market dynamics, the ability to effectively implement takt pro-
duction will be a key differentiator for organizations seeking to maintain a competitive edge
and achieve long-term sustainability. Therefore, it is incumbent upon business leaders to
recognize the importance of these organizational requirements and invest in the development
of capabilities that facilitate the seamless integration of takt production into their existing
operational frameworks. As the scope of takt production expands across multiple industries,
organizations that are well-versed in these requirements will be better positioned to handle

the difficulties and possibilities that lie ahead in the ever-changing global business world.

Table 2 illustrates the organizational requirements for successful implementation of takt pro-

duction.



18

Table 2. The studies on organizational requirements for successful implementation of takt

production
The study Organizational requirement
Bortolotti et al., Workforce flexibility is critical for successful takt manufacturing implementation.
(2015)

Liker, (2006)

Takt production adoption requires effective communication to synchronize efforts
across all organizational levels and promote a shared knowledge of production
goals and objectives.

Ahonen et al., (2022);
Bicheno and Holweg,
(2008)

Standardization of processes is a critical organizational necessity for takt produc-
tion. Organizations can set a baseline for performance measurement and ongoing
improvement by standardizing their processes.

Rother and Shook,
(2003); Bicheno and
Holweg, (2008);
Liker, (2021)

Continuous improvement is a cornerstone of takt manufacturing because it em-
phasizes the need for constant examination and refining of the production process
to minimize waste, address inefficiencies, and maintain the desired level of per-
formance.

Kujansuu et al., (2019)

More complete understanding of lean production and more transparent partnership
between trade partners.

Dahlberg and
Drevland, (2021)

Commitment from all trades participating in Takt production is required for a suc-
cessful implementation. All trades need to be actively involved in the takt plan-
ning.

Sahlberg et al., (2021)

If there are major flaws in the requirements, an organization should be prepared
to make schedule modifications and solve problems as needed during production
control. Short-cycled and systematic control of takt production control is critical.

4.2.2 Technical requirements

Although takt production has been widely adopted across various industries, its successful

implementation hinges on an array of critical technical requirements, including accurate de-

mand forecasting, efficient production planning, effective workstation and line balancing,

seamless information sharing, and continuous improvement through process standardization

and refinement (Rother and Shook, 2003). Addressing these requirements is indispensable

for organizations to achieve the desired benefits of takt production, such as reduced lead

times, lower inventory levels, enhanced productivity, and increased overall operational effi-

ciency (Bicheno and Holweg, 2008).

Precise demand forecasting is a crucial starting point for takt production, as it is the basis for

determining the optimal production rate. Organizations must employ sophisticated forecast-

ing techniques, such as time series analysis, regression models, or machine learning
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algorithms, to accurately predict customer demand patterns (Makridakis et al., 2018). This
ensures that the calculated takt time accurately represents the pace at which products need
to be produced to meet customer expectations without creating excessive inventory or over-

burdening resources (Hopp and Spearman, 2011).

To implement takt production, it is necessary to know the sequence of the work that the work
teams, i.e., trades, need to follow. Takt wagons that constitute the sequence of the work tasks
to be done must be available for starting to implement takt production. To calculate takt time,
available production time needs to be available. Thus, the capacity requirements and calcu-

lations can aid planners to start conducting takt based production.

Efficient production planning is another vital element for takt production success, as it en-
tails devising and implementing strategies to ensure that the production process adheres to
the established takt time (Rother and Shook, 2003). This requires the development of de-
tailed production schedules, allocation of resources, and sequencing of production activities,
taking into consideration various factors such as machine capacities, labour availability, ma-
terial supply, and potential bottlenecks (Pinedo, 2012). Moreover, organizations should
adopt pull-based systems, like the Kanban system, to regulate the flow of materials and
work-in-progress items across the production stages, minimizing waste and enhancing flex-

ibility in response to demand fluctuations (Sugimori et al., 1977).

Workstation and line balancing are essential components of takt production, as they involve
the optimization of tasks and resources distribution along the production line to prevent im-
balances that may lead to delays, underutilization, or overburdening. By analysing task du-
rations and dependencies, organizations can design balanced workstations that enable
smooth workflow and facilitate adherence to takt time (Baudin, 2020).

Seamless information sharing is pivotal for successful takt production, as it fosters coordi-
nation and collaboration among all stakeholders involved in the production process (Liker,
2021). Utilizing advanced information systems, such as Manufacturing Execution Systems
(MES) or Enterprise Resource Planning (ERP) systems, can provide real-time data on pro-
duction progress, resource utilization, and potential deviations from the planned takt time,
enabling timely decision-making and corrective actions (Hopp and Spearman, 2011).

In conclusion, the technical requirements for the successful implementation of takt produc-

tion are multifaceted and closely interrelated, encompassing accurate demand forecasting,
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efficient production planning, effective workstation and line balancing, seamless infor-
mation sharing, and continuous improvement. Addressing these requirements is indispensa-
ble for organizations to reap the benefits of takt production, which include reduced lead
times, lower inventory levels, enhanced productivity, and increased overall operational effi-
ciency. By adopting these principles and practices, companies can strive to achieve the goal
of lean manufacturing: delivering maximum value to customers while minimizing waste and

optimizing resources.

Table 3 illustrates the technical requirements for successful implementation of takt produc-

tion.

Table 3. The studies on technical requirements for successful implementation of takt pro-

duction

The study Technical requirement

Makridakis et al., Precise demand forecasting is essential for takt manufacturing since it serves as

(2018); Hopp and the foundation for calculating the ideal production rate. This ensures that the

Spearman, (2011) calculated takt time appropriately indicates the rate at which products must be
manufactured to match consumer expectations while not creating extra inven-
tory or overburdening resources.

Haghsheno et al., To implement takt production, it is vital to understand the work sequence that

(2016) the work teams. Takt wagons that represent the sequence of work tasks to be
completed must be provided before beginning to implement takt manufacturing.

Baudin, (2020) Workstation and line balancing are critical components of takt production be-
cause they require optimizing task and resource distribution along the production
line to avoid imbalances that could lead to delays, underutilization, or overbur-
dening.

Liker, (2021); Hopp Seamless information sharing is critical for successful takt production because

and Spearman, (2011) | it promotes coordination and collaboration among all parties involved in the pro-
duction process.

Sahlberg et al., (2021) | Takt production can be implemented quite easily in renovation projects if there
is much repetition and little variability.

Sahlberg et al., (2021) | Recognizing bottleneck tasks or a lack of crucial input data early on strengthens
the preconditions for effective takt production.
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4.2.3 Challenges

While takt production has many benefits and successful implementations, it is not always
possible to achieve. This can be due to several factors, one of which is communicating the
production plan. This means clear and transparent communication with both management
and contractors. In addition to communication, it is also important to understand and con-
sider the concerns of employees. It is crucial to remember that only announcing a plan is not
sufficient or a desired approach into an innovation. It is important to encourage and help
personal as well as well-being of all the personnel. The real challenge is to have a change in

people’s mindset (Frandson et al., 2013).

Table 4 illustrates the challenges on successful implementation of takt production.

Table 4. The studies on challenges in implementing takt production

The study Challenge
Frandson et al., Communicating the production plan can be difficult. This necessitates open and
(2013) honest communication with both management and contractors. In addition to

communication, it is critical to recognize and consider employee concerns. It is
critical to realize that simply stating a strategy is not enough or the intended ap-
proach to innovation. It is critical to support and encourage the personal and pro-
fessional development of all workers. The true challenge is to influence people's

thinking.
Frandson et al., The production team recognized that takt manufacturing required a new level of
(2013) discipline to adhere to the plan, since it would have been easy to revert to the
usual planning approach at the start of the production planning process.
Frandson et al., Daily production planning necessitates a higher degree of assistance for those on
(2013) the planning team. If daily-level production is to be regulated, then a general con-

tractor must be aware that they must be prepared to support workers at all levels.
Simply publishing the plan is insufficient. Personal growth and well-being must
also be handled and fostered.

Thomas and Flynn, Construction workers frequently face resource constraints. A labour shortage on

(2011) a job site might be the result of a misunderstanding of the workload or the belief
that work can be completed ahead of time. Furthermore, the resources may be
divided among several sites, one of which may be late, consuming more resources
than anticipated. The most crucial part is to specify to subcontractors what is ex-
pected of them before production begins.




22

5 Conclusions

In conclusion, this bachelor thesis has comprehensively explored the potentials of takt pro-
duction for performance improvement and the requirements for successful implementation.
Takt production, as a lean manufacturing approach, has the potential to significantly enhance
performance by streamlining processes, reducing waste, and fostering a culture of continu-
ous improvement. The study demonstrates that organizations adopting takt production can
achieve a higher level of efficiency, reduced lead times, and increased throughput, which all

contribute to better overall performance and competitiveness.

Implementing takt production requires a combination of organizational and technical pre-
requisites. Organizational requirements for successful implementation of takt production en-
tail a multi-faceted approach that encompasses various elements such as workforce flexibil-
ity, communication, process standardization, and continuous improvement. By aligning
these factors, organizations can establish a robust production system that balances demand
with production capabilities, ultimately leading to increased operational efficiency, cost re-
duction, and enhanced customer satisfaction. Technical requirements involve the optimiza-
tion of production processes, the adoption of relevant technologies, and the alignment of
resources and capabilities, including accurate demand forecasting, efficient production plan-
ning, effective workstation and line balancing, and seamless information sharing. By ful-
filling these requirements, organizations can establish a solid foundation for the successful

implementation of takt production.

While the study briefly touches upon the challenges associated with takt production, it is
essential to recognize that overcoming these challenges will ultimately lead to greater per-
formance improvements. This can be accomplished by cultivating a culture of continuous
learning and improvement that encourages staff to find opportunities for further optimization

and address any possible bottlenecks in the manufacturing process.

The adoption of takt production has the potential to drive significant improvements in per-
formance and competitiveness for organizations willing to invest in the necessary resources
and expertise. By understanding and addressing the organizational and technical require-
ments, organizations can successfully implement takt production and reap the benefits of

improved efficiency, effectiveness, and overall performance. This study underscores the



23

importance of takt production as a powerful tool for performance improvement and provides

valuable insights for organizations considering its implementation.
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