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1 INTRODUCTION 

The construction industry was one of the sectors that helped sustain the labor market during 
the economic downturn, even as the COVID-19 pandemic affected much of Brazil’s economy 
through isolation measures and strict health controls. According to Agência Brasil (2024), citing data 
from the Annual Survey of the Construction Industry released by the Brazilian Institute of 
Geography and Statistics (IBGE) on May 29, 2024, employment in the construction sector grew in 
2020, 2021, and 2022, adding 411,600 jobs—an increase of 21.6% over the period. The survey also 
reported that, in 2022, the sector included 174,700 companies, which paid USD 15.26 billion in 
wages and other compensation to 2.3 million workers and generated USD 84.14 billion in real estate 
development, construction, and related services. 
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The expansion of activities in the Brazilian construction industry during the pandemic has 
created challenges for the procurement departments of construction companies, due to 
restrictions on the supply of construction materials in the retail trade. It becomes essential the 
ability to manage a supply chain in construction, since its management must be conducted in 
several approaches from various departments to perform the interaction of all for the purpose of 
efficiency in distribution, suppliers and customers according to the Just-In-Time demand, not having 
losses and waste. The supply chain is necessary for the supply of materials but contributes by 
integrating into the life cycle of the product, as well as the financial flow of the company, acting 
throughout the lead time of final delivery. It is important for the correct supply, resulting in 
improved quality and productivity, with cost reduction and customer satisfaction (Fourie and Umeh, 
2017).  

Arbulu et al. (2003) explain that supply chains can be modeled and analyzed using value stream 
mapping (VSM), a Lean Construction (LC) tool that helps examine production processes, identify 
waste, and improve process flow. Although VSM was originally developed for products, it has been 
widely adapted for use in the construction industry by considering its production cycles (Vivan et 
al., 2012). Over time, LC—derived from lean manufacturing in the automotive industry—has 
evolved to include several tools that can be applied across all departments of an organization to 
support continuous process improvement and waste reduction. Adapting these tools is essential, 
because the construction sector is highly complex and differs significantly from manufacturing, 
directly influencing business efficiency and productivity (Pfaffenzeller et al., 2015). 

There are few LC studies in international literature connecting VSM and procurement, which will 
be critically discussed next. Barkokebas et al. (2021) introduced a comprehensive framework aimed 
at advancing premanufacturing processes—encompassing design, procurement, and bidding—for 
the digitalization of offsite construction planning and execution. The framework establishes 
building information modelling (BIM) as the core enabling technology and integrates lean principles 
to enhance operational efficiency and reduce waste. Its structured approach comprises data 
collection, value-stream mapping, and simulation activities to evaluate current workflows and guide 
the formulation of targeted process improvements. Arbulu et al. (2003) presented the most 
common configuration of the supply chain for pipe supports used in power plants in the USA. This 
supply chain, like many others in construction, has numerous inefficiencies, many of which occur 
at the interfaces between processes, disciplines or organizations. The study describes how industry 
practices are changing to yield shorter supply chain lead times. To illustrate the mechanisms behind 
these changes, data are collected from industry practices using value stream maps. These maps 
cover various organizational disciplines and company boundaries, showing the flow of work during 
the design, procurement, and fabrication phases of pipe supports. Salifu-Asubay and Adjei Mensah 
(2015) examined how lean construction principles are used in Ghana's cities and ways to improve 
their application. They found that principles like value, flow, and pull are applied in less than half of 
projects. Major barriers include long lead times, poor procurement and contracts, cultural and 
human issues, political influence, and limited financial or management commitment. 

Arbulu et al. (2003) reported that an increasing number of practitioners in the power plant 
industry have been observing that ‘pipe supports often arrive late on site’, which could be 
prejudicial to the success of the undertaking. To address this issue, they have aimed to enhance 
delivery processes and shorten lead times in the pipe support supply chain. Similarly, the expansion 
of the construction industry's activities in Brazil during the pandemic period has led to a problem 
of delayed delivery of materials, which leads to the following research question: “How can practices 
of lean construction benefit the procurement department of construction companies and shorten 
lead times in material supply?” The aim is to answer this question through a case study, whose 
objective is to report how the use of VSM and complementary tools helped the procurement 
department of a medium-sized Brazilian construction company to reduce the lead time of delivered 
materials on the site. This research differs from existing studies by applying a combination of VSM, 
takt time and lead time in the procurement department of a construction company. The studied 
case was a warehouse refurbishment in the state of Rio de Janeiro, over a period of sixty days 
during the months of February to April 2020. The analysis focused on the decrease in the waiting 
time of materials, the increase in the % value added in the execution time, and the reduction in 
labor costs, shortage of materials, and payment of penalties due to additives in contracts.  

The research began in the first quarter of 2020, coinciding with the date of the contract opening 
and the commencement of onsite work. It was discovered that during the first twenty days, there 
were no materials available to start the services, leading to productivity issues and consequently 
wasting manpower, which increased costs. The study is justified as it aims to analyze ways to reduce 
the waiting time for materials and labor costs, avoid excess or shortage of materials, and prevent 
non-payment of penalties related to contract additives. This prioritization of complete execution of 
the planning will contribute to delivering the work on schedule, providing a comprehensive view of 
the current customer and future potential customers, while also enhancing internal best practices 
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for securing new bids. 
After this introductory section, the paper presents a literature review of LC tools used in the 

study, outlines the methodology, and describes a case study. It then discusses the results—
particularly how the procurement department reduced lead time for delivering materials to the 
construction site. The paper concludes with final remarks and references. 

2 LITERATURE REVIEW  

The literature reviewed in peer-reviewed journals was summarised using an “Overview,” which 
is a broad term for any summary aiming to examine and describe the characteristics of existing 
research (Grant and Booth, 2009). Overviews offer a wide-ranging and often thorough summary of 
a particular field, making them useful for newcomers seeking to understand a subject. The topics 
covered include the Toyota Production System, which inspired the Lean Construction management 
approach, as well as Value Stream Mapping, Lead Time and Takt Time tools applied in this study. 

2.1 Toyota Production System 

The Toyota Production System (TPS) was established to enhance efficiency and productivity 
within the automobile industry. This system has revolutionized manufacturing processes across 
various industries for the long term. Unlike the outdated Ford Production model, TPS operates on 
the principles of "just in time" production, which involves meeting only the required quantity for 
production and eliminating waste. In the implementation of this system, positive numbers were 
achieved in the economic environment of Japan, which was going through an industrial crisis in the 
70s. The applicability of the Toyota Production System spread to other industrial areas besides the 
automotive (Mariz and Picchi, 2014).  

Toyota identified seven wastes, according to Tomioka et al. (2020), among them: 
overproduction, which results in excess of inventory; waiting, which can keep the workforce idle, 
generating unnecessary costs; transport, which can become unnecessary and inefficient; 
overprocessing, which can generate losses, defects, and rework later; excessive inventory, which 
generates unnecessary costs; unnecessary movement of employees, which can increase cycle 
times, and defects, resulting from lack of quality in the processes. Some lean tools can be adapted 
such as Kanban, Just-In-Time, work standardization, multifunctional work, and focus on product 
layout, however, the takt time concepts for production management cannot be forgotten (Favoni 
et al., 2013). 

2.2 Lean construction  

In civil construction organizations, traditional project management models are not very 
productive and do not add value to the processes, becoming stagnated, thus productivity focused 
on improvements is needed to meet fixed schedules, reducing the general costs of the project 
(Melo et al., 2017). 

LC philosophy was developed as an alternative to conventional production systems, which 
typically regard the manufacturing process as a sequence of numerous conversions leading to the 
finished product. Lucena and De Mori (2018), referencing Oliveira et al. (2010), note that in civil 
construction, conversion typically refers to changes in materials or labor, with the finished building 
as the end product. However, from the Lean methodology viewpoint, this process is better seen as 
a flow of information and/or materials, where raw materials are transformed into the final output. 
The main distinction from the traditional model is that, within this flow-based approach, not only is 
the raw material processed (converted) throughout the cycle, but it is also subject to inspection, 
transport, and storage (Koskela, 1992). 

It is important to emphasize the principles of LC in the production process of the construction 
industry. Koskela (1992) outlines eleven principles: eliminate activities that don’t add value, enhance 
product value by addressing customer needs, minimize variability, shorten both process cycle time 
and value stream takt time, streamline processes by reducing steps or parts, boost flexibility in 
output, make processes more transparent, manage the entire process as a whole, promote ongoing 
process improvement, balance improvements between streams and conversions, and use 
benchmarking. 

Lean construction aims to execute the services in a chain, with pre-established rules within a 
system, without waste and adding value to the customer. Using schedules is crucial for identifying 
potential failures during processes. Since some steps must be completed before others, if one step 
fails, it delays subsequent steps, leading to increased costs due to idle workforce. For Melo et al. 
(2017), LC has grown over the years because it is an easily applicable methodology and has 
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determined a positive performance in temporary productions, decreasing waste, improving the 
delivery of buildings, with customer satisfaction. The adoption of specific modeling for waste 
assessment can provide high results in productivity (Issa and Alqurashi, 2020). 

According to Euphrosino et al. (2019), the demands in the construction industry led to 
adaptations in organizations, beginning in academia and extending into the organizational 
environment. Process optimization is considered essential for a lean system. The application of 
lean thinking was a major milestone in the elimination of waste. In studies that have been 
conducted, it is observed through process mapping that there are variations in the use of LC 
principles (Nery et al., 2017). 

2.3 Value Stream Mapping 

The VSM enables the calculation of all the time until the conclusion of a procedure or process, 
allowing the lead time analysis, working together with the schedule that was prepared for the 
execution of the construction works (Pires and Fontanini, 2017).  

In reducing the tasks that do not add value, VSM is a tool that, in a simplified and easy to 
understand way, presents all the steps of a particular stream, so that some failures that are 
contained in it can be identified and analyzed, and then the necessary decisions can be taken to 
change this flow. Some of the activities that do not add value, are essential for the execution of 
processes (Gomes, 2019). 

It is a method that combines several resources, demonstrating the supply stream. By 
elaborating the current VSM it is possible to determine the entire production process of a given 
point to be studied, allowing an analytical verification, facilitating the understanding of operations 
and identifying failures in production planning and control (Rech et al., 2019). It allows the design 
of the future state for constructions with a short schedule and efficient delivery of the final work 
(Pires and Fontanini, 2017). 

De Souza Pinto et al. (2017), referencing Womack and Jones (2003) as well as Pepper and 
Spedding (2010), explain that the VSM tool not only offers dependable qualitative analysis but also 
helps determine project scope by outlining both the current and future states of the process. The 
comprehensive nature of the tool facilitates systematic application, resulting in system 
enhancements and reduction of waste impacts.  

2.4 Lead time 

Lead time is a term that expresses the time calculated from the beginning of the process to the 
end of a given activity, highlighting its need for checking the real time in which the processes occur. 
To reduce lead time, it is essential to thoroughly verify the stability of processes, balance the cycle 
times of operations, and implement standardized working methods.  

Lead time, once introduced, is intended to be decreased, but in some cases, it is a period 
performed in an activity that can run with productivity or without productivity. Some cases can be 
observed in the procurement and in the production area. Therefore, it follows that numerous 
factors determine the improvement of logistics (Eugênio and Bonette, 2019). 

Because the structure of in-house customer, operator, and end customer is used, where the in-
house customer follows streams for demand sending, the operator for production, and logistics for 
distribution to the end customer, if the ways in which the three streams are done are not 
standardized, even if they are done in different areas, they will always cause a bottleneck that will 
directly impact lead time; therefore, the process model must be adopted under the same premise 
at the organizational level (Nery et al., 2017). 

Applying lean in this situation requires identifying the operation's weak points. And this analysis 
occurs through the visualization of pre-established goals for each stage. Based on the bidding 
process, Gomes (2013) describes some of them, such as cycle time reduction and step 
simplification. 

2.5 Takt time 

Takt time is calculated according to the time available for production and the amount of time 
needed to meet a certain demand, avoiding overloading the stage that is being performed and, 
subsequently, the next stages of the production process (Alvarez and Antunes Jr, 2001). Because it 
dictates the pace of production required and adjusts to the needs of the demand, it is called takt 
time (Vatne and Drevland, 2016). 

The cycle time is directly related to takt time, as it is determined by the number of employees 
and the production time necessary to complete a task. This can involve cell work, where each 
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workstation within the cell has a specific cycle time required for the production of an item, 
contributing to the overall single cycle time. To include the production time, it becomes necessary 
to adjust with the demand needs (Borges and Regattieri, 2018).  

Werkema (2012) defines takt time as the time available for production divided by customer 
demand. The takt time calculation and the cycle time verification can show the need to increase the 
number of employees for the decrease of cycle time and increase of productivity, being able to 
change the characteristics of the production, decreasing the lead time and the production costs, 
improving the quality and delivery of a project (Alvarez and Antunes Jr, 2001).  

3 METHOD 

The methodology aims to clearly describe all methods used, the tools for data collection, how 
the data were analyzed, and the overall steps taken throughout the study. This helps readers 
understand how the research was constructed and how it achieved its goals (Moraes and Fonseca, 
2017). 

3.1 Research classification  

The study adopts Turrioni and Mello’s (2012) classification framework for scientific research in 
production engineering, focusing on nature, objectives, approach, and method. 

a) Nature: applied research, defined by its practical interest. The results are directly applicable 
or used for solving existing problems. The study found that a single employee in the 
purchasing sector is insufficient to meet the demand for material requisitions. 
Consequently, the engineering department analyzed the situation and authorized the 
company to hire an additional employee for the procurement department to enhance 
productivity. 

b) Research objectives: exploratory and descriptive. The exploratory objective is to increase 
familiarity with the problem by building hypotheses, using bibliographical surveys and 
interviews with those experienced in the issue. Data was collected through observation, 
interviews, and document review, with one author’s company experience leveraged. The 
descriptive objective focuses on identifying characteristics or relationships within a 
population or phenomenon, using standardized techniques like questionnaires and 
systematic observation. A specific situation was analyzed, in which it was found that after 
the contract opening and beginning of the work on site, there were no materials to start the 
services in the first twenty days, generating productivity problems and, as a direct 
consequence, wasting manpower, thus increasing costs. 

c) Approach: qualitative. This approach recognises a dynamic connection between reality and 
the individual, highlighting that objectivity and subjectivity are closely intertwined and 
cannot be reduced to numerical values. It does not rely on statistical tools or methods. Data 
is gathered directly from the natural environment, with the researcher serving as the 
primary instrument. Data on processing time, percentage complete and correct, waiting 
time, and number of people were collected through interviews conducted by one of the 
authors of this research. This data facilitated the construction of the VSM and calculation of 
Lead Time and Takt Time, thereby enabling subsequent analysis.  

d) Method: case study. This approach involves a comprehensive examination of one or a few 
subjects to gain detailed knowledge. According to Creswell (2010), case studies allow 
researchers to thoroughly explore a program, event, activity, process, or individuals. The 
case study methodology is frequently employed across disciplines to enhance our 
understanding of individual, group, organizational, social, political, and related phenomena, 
typically commencing with a comprehensive review of the relevant literature (Yin, 2015). 
Among the four recognized types of case studies, this research has selected the single case 
study approach, specifically focusing on the common case. The primary objective is to 
examine the context and circumstances of routine situations to derive insights into social 
processes that inform particular theoretical interests.  

In accordance with Yin (2015), case studies can include details and even be limited to 
quantitative evidence, as in this research. An inductive strategy provides additional guarantees if it 
is necessary to collect quantitative data, which may be relevant to cover the behavior and events 
the case study is trying to explain-typically, the "outcomes" in an evaluative case study. Typically, 
the main factors for choosing the case are convenience, data accessibility, and location. In this 
study, these criteria were relevant since one of the authors was employed at the company during 
that period. The case study, conducted in early 2020 during the pandemic, analyzed all stages from 
material survey to delivery at the construction site.  
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Concerning the unit of analysis, a case may be an event or entity, as well as a single individual 
(Yin, 2025). According to the author, it is desirable to establish a specific time frame to define the 
estimated start and end dates for the purposes of the study. Finally, the case in question should be 
a real-life phenomenon that manifests itself in some concrete way. For the purposes of this 
research, the unit of analysis was the procurement department of a medium-sized Brazilian 
construction company, which was studied during a warehouse refurbishment in the state of Rio de 
Janeiro, over a period of sixty days during the months of February to April 2020. 

3.2 Data collection techniques  

Voss et al. (2002) emphasize triangulation in case study data collection, meaning using multiple 
methods to examine the same phenomenon. Woodside and Wilson (2003) note this often involves 
direct observation, participant interviews, and document analysis. In this work, triangulation was 
achieved through interviews, observation, and archival documentation, as detailed below. 

a) Interviews: the main purpose of the interview is to obtain information from the respondent 
on a particular subject or problem. The type used in this work was a non-structured 
interview, in which the interviewer is free to develop each situation in any direction he or 
she sees fit. It's a way of being able to explore an issue more widely. Generally, the questions 
are open-ended and can be addressed through a casual dialogue. Data on processing time, 
percentage complete and correct, waiting time, and number of people were collected 
through interviews conducted by one of the authors of this research with the person 
responsible for the procurement department at the studied company. The answers were 
written down at the time of the interview, for greater accuracy and veracity of the 
information, and used later to draw up the VSM and calculation of Lead Time and Takt Time, 
thereby enabling subsequent analysis. 

b) Observation: it involves using our senses to gather information about certain aspects of 
reality. Observation is more than just seeing and hearing—it includes examining facts or 
phenomena under study to collect relevant data. The method used in this investigation was 
participant observation, which consists of the researcher's actual participation with the 
community or group. Participation took place through face-to-face meetings between the 
author, who worked at the studied company, and the procurement department employee, 
as well as through observation of the processes before and after the procurement 
department in the analyzed VSM. 

c) Archival information (documentation): the characteristic of documentary research is that the 
source of data collection is restricted to documents, written or otherwise, which constitute 
what are known as primary sources. The authors compiled a table with data from the 
company under study. To evaluate the processing time, the stages of the procurement 
stream were inserted in the table, with the definition of which professional performs its work 
and the time in which each process is performed, the time it takes between one process that 
is predecessor of the other, in addition to the percentage that is completed in each phase. 

3.3 Investigation procedures 

Marconi and Lakatos (2019) describe procedures as the specific steps of an investigation. This 
research intends to show that the adoption of lean production practices impacted positively and 
considerably on the activities of the studied construction company, with the mapping of the 
procurement department, analyzing each process, and making each involved employee aware of 
their role in the activities. The objective was to decrease the lead time for delivering materials to 
the site during a warehouse refurbishment. To do this, it is necessary that materials requested for 
the refurbishment arrive on time for the execution of the plan. Therefore, it will be necessary to:  

• Calculate the takt time. 
• Analyze the processing time; and 
• Build the company's current and future VSM in the procurement sector, aiming to identify 

opportunities for improvement. 

4 RESULTS AND DISCUSSIONS  

The results are presented in separate sections, beginning with the calculation of takt time, 
followed by an analysis of processing times. Subsequently, the current state value stream map 
(VSM) is developed, identifying areas for improvement, which are then illustrated in the future state 
VSM.  
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4.1 Takt time calculation 

 Takt time was calculated according to Werkema (2012), based on the demand of material 
requisitions received per day (RPD), and the available time, in hours, of the employee of the 
procurement department. The time available for processing the daily material requisitions, whose 
value is 7 hours, due to the reduction of 1 hour because of the lunch period, was obtained through 
an interview with the person responsible for the procurement department at the studied company. 
In addition, a simulation of different demand values was performed to represent a range of values 
for the takt time. In this simulation, the decreasing values from 10 to 6 RPD were used, and the first 
value of 10 RPD was obtained in the interview. 

It was found that the takt time for carrying out the processes is faster than the pace of the 
procurement department for the quantity demanded and the time for delivery of materials to the 
site is around one week. The current work time is insufficient to handle the daily orders for the 
procurement department, which typically receive 10 RPD from the engineering department. Only 
30% of these requisitions are quoted and equalized in their prices before generating a purchase 
order. This results in delays in service execution and a backlog of requisitions for subsequent days. 
The data indicated that reducing daily requisition requests would extend the time needed to 
complete all actions, but still would not fulfill the total number of requested demands (Table 1 and 
Figure 1). 

 
   Table 1 - Takt time calculation 

Simulation Demand (RPD) Working time Downtime Productive time 

Takt time (1 

requisition  

every N minutes) 

1 10 8 h/day 1 h/day 7 h/day 42 min 

2 9 8 h/day 1 h/day 7 h/day 47 min 

3 8 8 h/day 1 h/day 7 h/day 53 min 

4 7 8 h/day 1 h/day 7 h/day 60 min 

5 6 8 h/day 1 h/day 7 h/day 70 min 

               Source: The authors themselves (2025). 

 

 

 
 

Figure 1 - Relation between demand RPD x Productive time 
Source: The authors themselves (2025). 

 

The takt time needed to meet the rhythm of 10 RPD would be to issue a material requisition 
every 42 min. The current maximum theoretical capacity is 7 RPD, at a takt time of 60 min for issuing 
a requisition, therefore higher than necessary to meet daily RPD demand. The required takt time is 
too fast to check all items of several material requisitions, and unforeseen events may occur in the 
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purchase orders, such as requisitions with materials not specified in detail and incomplete vendor 
registrations for invoiced purchases. The strategic and tactical planning is of great importance, so 
that the operational planning obtains positive and short-term results, for the total execution of the 
construction work. 

4.2 Processing time analysis 

In the interview with the employee responsible for the procurement department, each process 
that is necessary in the procurement area was described, from the moment of the identification of 
the need for adequate material, through the requisition of materials, time for purchase 
authorization by the engineering department, price equalization at competing suppliers, price 
quotation, purchase order and time of materials delivery, being possible to verify the waiting time 
between one process and another. The description of each process consists of defining: 

a) What is the stage? 
b) Who is responsible for each stage? 
c) How each stage is conducted? 
d) The time available without interruptions, in hours. 
e) The complete and correct percentage. 
f) The waiting time, in days; and 
g) The number of people involved. 

After the description of the processes, the complete and correct percentages (% CC) and the 
waiting time between each one were analyzed, with the purpose of verifying the existing gaps 
between all the processes, which can cause an increase in lead time. These gaps are a consequence 
of the delays that exist between the processes. The % CC indicator represents the percentage of 
how much information and/or materials necessary for the execution of a certain process are 
correct and complete (LIB, 2016). 

The processing time analysis used data compiled in Table 2, which details the processes. To 
evaluate the processing time, the stages of the procurement stream were inserted in the table, with 
the definition of which professional performs its work and the time in which each process is 
performed, the time it takes between one process that is predecessor of the other, in addition to 
the percentage that is completed in each phase. 

It was possible to analyze that the gap between the engineering authorization processes, price 
equalization and the price quotation is not completed in 100%, due to a very high demand of 
material requisitions from other construction sites and only one employee for the execution of 
processes 4, 5 and 6. Besides the processes are not completed in their total percentage, there are 
backlogs of services to be performed, thus increasing the waiting time in each process involved and 
the delivery of materials on site, which becomes increasingly dispersed. 

4.3 Value Stream Mapping 

The current VSM was prepared according to the proposal of Rech et al. (2019), for whom it is 
possible to verify the current state and reduce the processing time increasing gains in production. 
Each process described in the processing time was observed, including the waiting times in each 
process, with the goal of making each item easy to understand and visualize, from the survey of 
materials on site until their delivery, showing how the cycle of a construction project works. In 
alignment with Sehnem et al. (2020), it was possible to map the process of a finished product, 
evaluate its waste, and make a proposal for process improvement. 

Analyzing the VSM, it was observed that there is a bottleneck between the stages, which could 
negatively affect the entire stream if an effective planning is not carried out, because the system 
involves different suppliers with lead times that make the logistics of delivery difficult, depending 
on the location of the site and the high quantity of demanded material requisitions. Through the 
current VSM (Table 2 and Figure 2), it was realized that the takt time, based on demand, is faster 
than the pace of the procurement stream, and the delay in the authorization of purchases by the 
engineering management leads to future delays in the quotation, equalization and purchase of the 
requested materials, as well as the final delivery on site.  

Thus, a single employee in the purchasing sector cannot supply all the requisitions that are sent 
to him, leaving the other requisitions for subsequent days, with a great backlog of work during the 
days that follow.  
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   Table 2 - Processing time 

Process What? Who? How? 

Processing 

time 

(hours) 

% Com-

plete 

and 

correct 

Waiting 

time 

(days) 

Number 

of 

people 

1 

Survey of 

materials 

needed for 

work 

execution 

Construction 

Foreman and 

Work Safety 

Technician 

On-site 

evalua-

tion 

5 h 100% 0 2 

2 
Materials 

Requirement 

Construction 

Foreman 
e-mail 1 h 100% 1 d 1 

3 

Purchase 

Authori-

zation 

Engineering 

Department 
e-mail 7 h 50% 2 d 2 

4 
Price 

quotation 

Procurement 

Department 
e-mail 7 h 30% 1 d 1* 

5 

Price 

equali-

zation 

Procurement 

Department 

Spread-

sheet 
7 h 30% 2 d 1* 

6 
Purchase 

order 

Procurement 

Department 
e-mail 7 h 100% 1 d 1* 

7 Supplier Deliverer Truck 7 h 100% (1 week) 2 

                Source: The authors themselves (2025). * Same person for processes 4, 5 and 6.   

 

 

 

 

 

 

 

Figure 2 - Current Value Stream Map 
Source: The authors themselves (2025). 

 

According to Gnanavel et al. (2015), as referenced by Muralidhar (2018), relocating employees 
involved in critical operations within a simulated environment can lead to reduced cycle times and 
increased productivity. Based on this finding, a future VSM was designed (Figure 3), considering a 
second employee for the procurement department, to raise the %CC from 30% to 75%, halving the 
cycle time as well as the waiting times between the processes under analysis. The simulation shows 
that in this situation it would be possible to reach a maximum capacity of 14 RPD and an effective 
capacity of 10 RPD (considering the %CC of 75%), thus meeting the demand from the engineering 

1 2 3 4 5 6 7

Survey of materials 

needed for work 

execution

Materials 

Requirement

Purchase 

Authorization

Price 

quotation

Price 

equalization

Purchase 

order
Supplier

Construction 

Foreman and Work 

Safety Technician

Construction 

Foreman

Engineering 

Department

Procurement 

Department 

Procurement 

Department 

Procurement 

Department 
Deliverer

On-site evaluation e-mail e-mail e-mail Spreadsheet e-mail Truck

5 1 7 7 7 7

100% 100% 50% 30% 30% 100%

2 1 2 1 1 1

2,50 1,00 3,50 7,00 7,00 7,00

0 8 16 8 16 8

(1d) (2d) (1d) (2d) (1d)

Total cycle time (hours) - TC 28

Total waiting time (hours) - TW 56

Lead Time (TC + TW) 84 Maximum capacity 7 RPD

% Value added (TC / Lead Time) 33%

% Total Complete and correct 5%

Total number of people 6 (Process 4, 5 and 6 have  the same person)

Number of people

Cycle time (hours)

Waiting time (hours)

PROCESS

% Complete and correct

What?

Who?

How?

Processing time (hours)

Construction 

site (client) 

1x / week 
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department. A reduction in the lead time from 84 hours to 49.5 hours and an increase in the total 
%CC from 5% to 28% were observed, resulting in an improvement in the quality of the information 
used to carry out the work.  

 

 

 

 

 

 

 

Figure 3 - Future Value Stream Map 
Source: The authors themselves (2025). 

 
The positive impact of improvements was taken to the engineering department for analysis, 

making the studied company hire an additional employee for the procurement department, 
increasing the company’s productivity, and not only the mentioned work in this paper, but also the 
other ongoing ones were more successful in their completions.  

The analysis of the processes in the procurement department aimed to identify the productive 
bottlenecks that generated delays and unnecessary waiting, without adding value to the services, 
therefore, an ideal condition for adoption of the lean production philosophy for continuous 
improvement of the organization. The increase in staff during the purchasing stage may assist the 
primary buyer by reducing their workload and dividing responsibilities. 

5. CONCLUSION 

The expansion of activities in the Brazilian construction industry during the COVID-19 pandemic 
has created challenges for the procurement departments of construction companies, due to 
restrictions on the supply of construction materials in the retail trade. This case study enabled the 
opportunity to analyze the implementation of the lean production philosophy within the 
management of a construction site of a medium-sized civil construction business, especially in the 
procurement department, in order to allow the standardization and monitoring of processes, 
through application of VSM, reducing lead time and generating improvements in production 
processes, avoiding waste in order to deliver the job on time. 

To achieve the expected objectives, this study used the takt time calculation, from the 
procurement of materials to their delivery in the construction site and the processing time of each 
step, as well as the development of the current and future VSM of the department. The information 
used in the VSM was obtained by one of the authors, through an interview with the person 
responsible for the procurement department at the studied company. The right decision of the 
company in hiring an additional employee for the procurement department is aligned with theory, 
according to which the calculation of takt time and the verification of cycle times can identify the 
need to increase the number of employees to reduce cycle time and increase productivity, and can 
change the characteristics of production, reducing lead time and production costs, improving the 
quality and delivery of a project. 

The strategic and tactical planning is of great importance, so that the operational planning 
achieves positive and short-term results, for the complete execution of the works on site. The cycle 
times should uniformly meet the delivery forecasts, so that there is no long waiting period as shown 

1 2 3 4 5 6 7

Survey of materials 

needed for work 

execution

Materials 

Requirement

Purchase 

Authorization

Price 

quotation

Price 

equalization

Purchase 

order
Supplier

Construction 

Foreman and Work 

Safety Technician

Construction 

Foreman

Engineering 

Department

Procurement 

Department 

Procurement 

Department 

Procurement 

Department 
Deliverer

On-site evaluation e-mail e-mail e-mail Spreadsheet e-mail Truck

5 1 7 7 7 7

100% 100% 50% 75% 75% 100%

2 1 2 2 2 2

2,50 1,00 3,50 3,50 3,50 3,50

0 8 8 4 8 4

(1d) (1d) (0,5d) (1d) (0,5d)

Total cycle time (hours) - TC 18

Total waiting time (hours) - TW 32

Lead Time (TC + TW) 49,5 Maximum capacity 14 RPD

% Value added (TC / Lead Time) 35% Effective capacity 10 RPD

% Total Complete and correct 28%

Total number of people 7

Number of people

Cycle time (hours)

Waiting time (hours)

PROCESS

% Complete and correct

What?

Who?

How?

Processing time (hours)

Construction 

site (client) 

1x / week 
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in the figures, tables and the current VSM. The future VSM proves that the purchasing stage can 
handle all demands within the stipulated deadline, without extrapolating the schedule and final 
delivery and allowed to briefly evaluate how the construction company performs the processes and 
inputs necessary to the procurement department. 

The single case study approach used in this research has certain limitations, primarily its 
restricted ability to generalize the conclusions, models, or theories that arise from it. However, 
these limitations do not diminish the significance of the findings: one employee in the purchasing 
department was unable to handle all requisition demands alone, prompting the company to hire 
another staff member for procurement. This decision boosted productivity, and both the work 
discussed in this paper as well as other ongoing projects saw greater success in completion. 

To enhance external validity, a future research project involving multiple cases is recommended, 
as the resulting evidence is considered more convincing and the overall study is viewed as more 
robust.  

There is room to investigate how these findings could apply beyond just the chosen case study, 
potentially revealing insights relevant to other industries or contexts. While the practical aspects 
are well addressed, delving further into theoretical frameworks would strengthen the academic 
value of any future research, allowing for a deeper understanding of how lean management 
impacts procurement departments across different sectors. Exploring interdisciplinary approaches 
might also make the manuscript more valuable by offering a broader and more detailed analysis. 
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