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The paper addresses the problem of persistent cost escalation in the Russian construction industry, which, under
conditions of macroeconomic instability, inflation, and rising logistics costs, has become a critical factor reduc-
ing the competitiveness of construction companies. The necessity of implementing management technologies
aimed at reducing production waste without significant capital investment is substantiated. Lean construction,
which adapts the principles of lean manufacturing to the specifics of construction projects, is proposed as such
an approach.

The study examines the application of 5S, Value Stream Mapping (VSM), and standardized work methodologies

in a residential development project in Moscow, together with supplementary tools including 4M, 5W+1H, and
the one-piece flow principle. The research methodology comprised time-motion studies, photographic documen-
tation, employee interviews and questionnaires, and a comparative assessment of key performance indicators
before and after implementation.

Key types of waste on the construction site are identified: waiting for materials and equipment, unnecessary
worker movements, excess inventory, defects and rework. The implementation of lean construction tools in three
pilot areas (finishing works, installation of engineering systems, and installation of a ventilated facade) resulted
in a 66 % reduction in tool search time, a 50 % decrease in equipment downtime frequency, and a 60 % reduc-
tion in schedule deviations. Economic effects are estimated: savings on labour costs, reduced equipment rental
expenses, and lower overheads.

Barriers limiting the scaling of lean practices are identified (staff resistance, lack of digital monitoring tools,
the need to adapt foreign methods). Directions for scaling the experience are proposed, including the develop-
ment of industry standards and training programmes. The paper is intended for specialists in construction man-
agement and project management.
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of improving the efficiency of production op-

erations, as well as the implementation, main-
tenance and evolution of lean construction
methods and philosophy;

e a matrix of tools for the philosophy of lean
construction was developed;

The construction industry in the Russian Feder-
ation is currently experiencing a period of high
uncertainty and cost volatility. These problems
are particularly acute in major cities such as Moscow,
where the combined impact of high labour costs, lo-
gistics and inflation on building materials leads to

a constant rise in the cost of construction projects. In e organizational schemes for construction pro-

these circumstances, there is a need to introduce
modern management technologies aimed at reduc-
ing waste and increasing process transparency.

ject management, based on the principles of
lean construction, were described.
The progressive development of the construction
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The vast majority of construction projects are
characterized by unique features, which precludes
the direct application of the assembly-line principles
of classical lean manufacturing. One promising ap-
proach is lean construction, which builds on the prin-
ciples of lean manufacturing and adapts them to
the specific nature of construction projects. A shift
towards this approach is enshrined in the Strategy for
the Development of the Construction Industry and
Housing and Utilities Sector of the Russian Federa-
tion. The aim of this paper is to assess the applicabil-
ity and effectiveness of implementing key lean con-
struction tools at a specific site in Moscow.

In pursuit of the stated objective, the following
tasks were accomplished:

e a description of the practical tools of lean con-

struction was provided;

e models for the business diagnosis of a con-

struction company were defined in the context

industry is inconceivable without the adoption of ad-
vanced management methods. The improvement of
administrative activities in construction is shifting to-
wards the rationalization of financial, material, techni-
cal, human and other resources, the use of innova-
tive building materials and the implementation of
breakthrough technologies. Modern lean technolo-
gies integrate all these aspects, which are utilized
across a wide range of industries.

Researcher T. Abdelhamid emphasizes that clas-
sical methods such as the critical path, the earned
value method and similar approaches do not guaran-
tee a high probability of achieving targets within
the specified timeframe [1].

Lean technology is rightly considered one of
the most dynamically scalable systems for strength-
ening a business’s competitive position. Its origins
are linked to the Japanese corporation Toyota Motor
and are widely known as the Toyota Production Sys-
tem (TPS).
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Lean manufacturing focuses on the efficient use of available
resources and the elimination of processes that consume resourc-
es without adding value to the final product. Such operations are
identified as waste (muda). Their elimination shortens the produc-
tion cycle and reduce the final cost of the product.

The approach is based on the principles of systematic waste
elimination, the immersion of staff in a process of continuous im-
provement, and the synchronization of all links in the production
chain. Unlike traditional construction management, the Lean ap-
proach involves the decentralization of management decisions,
the active involvement of front-line production units, the standardiza-
tion of operations, and the visualization of technological processes.

In total, the Lean production paradigm classifies seven catego-
ries of waste [2]:

1. Unnecessary staff movement — effort caused by the ab-
sence or irrelevance of production standards, poor work discipline
and an inefficient workplace layout.

2. Unnecessary transport — excessive movement of raw mate-
rials, semi-finished products and components.

3. Overproduction — the production of volumes exceeding ac-
tual demand.

4. |dle time — inactivity of staff and equipment whilst awaiting
work.

5. Excess inventory — capital tied up in the form of the com-
pany’s working capital.

6. Defects and rework — the manufacture of products whose
parameters do not meet customer requirements, necessitating cor-
rections to the process, product or service.

7. Over-processing — endowing a product with properties or char-
acteristics that are excessive from the customer’s perspective [2].

A highly effective approach to problem-solving is the One-
piece flow method. This is a step-by-step algorithm for resolving
production incidents: first, the nature of the problem is identified,
after which measures are implemented to eliminate it and prevent
future recurrences.

The starting point in the One-piece flow method is a clear defi-
nition of the problem. For this purpose, the 4M Matrix and 5W+1H
tools are used.

According to the logic of the 4M Matrix, the entire pool of poten-
tial sources of problems and losses is grouped into four clusters:
personnel (Man), machinery (Machine), materials (Material) and
methodology (Method). Breaking things down into these categories
allows the essence of the problem to be articulated with the utmost
clarity.

The 5W+1H toolkit enables the deviation to be analyzed in de-
tail. When identifying root causes, one must answer the following
set of questions: “who?”, “what exactly?”, “where?”, “when?”, “to
what extent?” and “how often?”.

The next stage is identifying the root cause of the failure. Tech-
niques such as the Ishikawa diagram and the 5 Whys method are
used here.

The Ishikawa diagram visualizes a systematic approach to
identifying the root causes of a problem. Factors are classified into
groups and listed under each group. Graphically, the model resem-
bles a fish skeleton.

The 5 Whys method aims to identify the fundamental causes of
emerging difficulties. Its essence lies in repeatedly (usually five
times) asking “why?” to find the root cause. The number of itera-
tions may vary; the key is to identify the root cause itself.

The third stage is the selection of a method to resolve the prob-
lem. At this stage, it is necessary to generate corrective actions and

select from them the most effective and least costly ones. The key
steps in implementation are reaching consensus with the imple-
menters and drawing up an implementation roadmap.

Step four: implementation of corrective measures. This involves
carrying out the approved plan in strict accordance with the timeta-
ble and conducting ongoing monitoring of progress in collaboration
with the parties involved.

Phase five: managing the outcomes. It is necessary to analyze
how the implemented measures have affected the future frequency
of problems and what preventive mechanisms can be put in place
for the future.

The final stage is the development or updating of the standard.
Ultimately, to resolve the problem, it is necessary to draw up new
regulations or amend existing ones [3, 4].

Another significant tool for radically reducing the volume of
losses occurring on a construction site is the 5S system. The meth-
odology is structured into five phases':

1. Sorting — separating critical tools and documentation from
unnecessary items and removing the latter from the work area.

2. Order — assigning strictly defined and clearly marked loca-
tions to essential items.

3. Cleanliness — developing cleaning procedures, providing
staff with the necessary equipment, and monitoring adherence to
the schedule.

4. Standardization — formalizing rules to systematically support
organization, order and hygiene.

5. Improvement — the continuous evolution of existing stand-
ards.

The method is founded on the principle that every employee
has the right to propose initiatives for improvement' [5].

The use of Lean Construction tools can significantly streamline
operations not only directly on the construction site, but also in
factory-based house-building workshops. Optimized processes
help to reduce costs, improve quality and eliminate unnecessary
movements.

These tools provide the opportunity to analyze all technological
processes on site and transform the sequence of operations, tech-
nological equipment and resource base to multiply productivity.

It is also worth noting other tools that are quite important when
implementing lean construction tools in the construction sector.

One of these is Value Stream Mapping. This tool allows all opera-
tions to be visualized. It can be applied from the design stage right
through to the operation of the building. The tool enables the de-
scription of both business processes and construction and installa-
tion works on the building site?.

It helps to identify inefficient areas, bottlenecks and redundant
processes that do not add value. On a construction site, this may
include processes such as the delivery of materials, the movement
of workers and the handover between contractors.

Standardized work is a method focused on identifying waste
and continuous improvement. Its purpose is to provide a detailed
representation of processes and their step-by-step improvement?®.

It involves a fixed sequence of actions, clear time standards
and quality control. Standardization is particularly important when

" National Standard of the Russian Federation GOST R 56906-2016. Lean produc-
tion. Workspace organization method (5S). Effective January 2016. URL: https://docs.cntd.
ru/document/1200133736 (rus.).

2 GOST R 57524-2017. Lean production. Value stream mapping. Introduced 2018-
07-01. Moscow, Standartinform, 2018; 22. (rus.).

3 National Standard of the Russian Federation GOST R 56908-2016. Lean produc-
tion. Work standardization. Effective January 2016. URL: https://docs.cntd.ru/docu-
ment/1200133738 (rus.).
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carrying out repetitive tasks (such as plastering or installing parti-
tions), where consistent quality and predictable completion times
are required.

An advantage of the method is the ability to assess the work-
load of all operators, which in the construction industry is most ap-
plicable to the existing organization of work by teams and brigades.
This makes it possible to increase the productivity of the entire bri-
gade by redistributing work between teams and operators, as well
as through the effective organization of these tasks.

The main trend in the evolution of lean construction tools is pri-
marily linked to the synchronization of participants and beneficiar-
ies of the investment project.

The application of lean construction tools makes it possible to
identify and eliminate bottlenecks more quickly, achieve a sus-
tained increase in efficiency and quality, and reduce time and fi-
nancial losses.

The subject of the study is a residential complex of varying sto-
reys, being developed by a major construction company in the South-
Eastern Administrative District of Moscow. The project is characterized
by a tight schedule, a significant number of contractors and complex
logistics on the construction site. The choice of this particular site is
justified by its typicality for the conditions of large-scale urban con-
struction.

Methods of data collection:

e time and motion studies;

e analysis of work schedules;

e interviews with workers, foremen and site supervisors;

e photographic documentation of the construction site;

e staff surveys on working conditions and the effectiveness of

collaboration.

To assess the impact of the implemented tools, both qualitative
and quantitative analysis methods were used, including a compara-
tive measurement of indicators before and after the tools were ap-
plied.

Lean construction tools were implemented between June and
August 2025. Three pilot areas were selected:

1. Finishing works in common areas.

2. Installation of building services.

3. Installation of a rainscreen cladding.

At each stage, the current status was recorded, losses were
identified, improvements were formulated, and the results were as-
sessed using metrics for time, losses and staff satisfaction (Table).

Prior to implementation, the following issues were observed:

e delays in material deliveries of up to two days;

e up to 30 minutes per day were wasted searching for tools;

e a high proportion of work in progress;

® a lack of coordination between contract units;

e overcrowded storage areas and frequent disruptions to mate-

rial supply routes.

After the implementation of the tools:

e delays were reduced by 40 %;

e time lost was reduced to 10 minutes;

Key performance indicators

e deviations from standard times were reduced from 35 to
10 %;

e discipline and safety in work areas improved;

e adherence to delivery schedules improved;

e the number of unfinished tasks in finishing areas decreased.

The results demonstrate the high sensitivity of construction pro-
cesses to the implementation of even basic elements of lean con-
struction. It is important to emphasize that the implementation of
these tools is possible without significant financial outlay —
the main resources required are organizational effort and staff
skills.

However, certain limitations and challenges were identified dur-
ing the implementation process:

* a low level of motivation among contractors to transition to
new forms of collaboration;

® a lack of digital monitoring and control tools;

e the need to adapt foreign methodologies to the realities of
Russian regulations;

e time-related costs associated with retraining staff and adjust-
ing established working habits.

To achieve sustainable results, it is important to secure support
from project management, conduct regular status audits, and im-
plement visual control tools at all stages of the project lifecycle.

The selection and application of lean construction tools must
take into account identified and potential systemic losses.

The research findings can be applied in the development of
regulatory recommendations and standards at the federal level.
Lean construction tools can be particularly effective within state-
funded capital construction programmes, as well as in renovation
and infrastructure renewal projects.

Projects involving innovative clusters and world-class campus-
es based at federal universities could serve as one of the most
promising avenues for implementing a hybrid construction man-
agement model.

It is recommended that:

e a set of rules (SR) entitled “Lean Construction: Key Provi-
sions” be developed and approved;

e lean assessment be introduced into the system for reviewing
design and working documentation;

e regional and federal training programmes be implemented to
teach engineering and technical staff lean management methods;

e the provision of pilot projects with the mandatory application
of Lean tools (particularly 5S and VSM);

e the creation of standard VSM charts and standard operating
procedures adapted to Russian construction practice.

The systematic implementation of lean construction principles
requires a package of measures aimed at integrating the new para-
digm into the existing management structure. Without changing
the current operational algorithm, in which Lean tools become
an integral part of the system, the effect will be fragmented.

Regular meetings must be introduced: weekly and daily sessions
at which identified issues will be discussed in detail and a set of
preventive and corrective measures will be developed. Each week
constitutes a reporting cycle, beginning with a joint site inspection by

Indicator Before After Change, %
Time spent searching for tools 30 min 10 min - 66
Frequency of equipment downtime 4 times/week 2 times/week -50
Deviations from schedule 1.5 days 0.6 days -60
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all project members and a parallel management meeting. In addition,
a daily morning briefing is held to update the decisions recorded
during the site walk-around. Its purpose is to set priorities for those
responsible and develop strategies for tackling current tasks. Peak
efficiency is achieved through the standardization of the meeting
room: the latest information is displayed on the walls in an optimal
layout. A daily morning operational meeting is also held to adjust
the decisions made during the site walk-through. Its aim is to identify
the most urgent tasks for those responsible and discuss ways to re-
solve them. Maximum efficiency is achieved because the meeting
room is arranged to a standard — the necessary materials are dis-
played on the walls in the most effective order.

Every evening, a meeting is held with subcontractors to assess
the actual progress of work and any losses incurred, and to ap-
prove the work plan for the following day using production analysis
sheets.

Participants also carry out daily site inspections independently
to assess the effectiveness of the improvements and measures be-
ing implemented.

If there is a deviation from the work plan, a work analysis is initi-
ated. If a single type of work deviates from the plan, the standard-
ized work tool is applied. In the event of a deviation from the plan for
a set of works, a project is launched which involves analyzing all
types of work with the aim of implementing measures to address
the root causes of the problem.

To implement these tools at the initial stage, staff will need to be
trained in the basics of lean construction and a motivation system
will need to be established.

Thus, the implementation of lean construction tools is possible
at any stage of construction in any organization.

OueHka 3¢pheKTMBHOCTU BHegpEeHUs!
MHCTPYMEHTOB 6epeXxnBoro
CTpoUTENbCTBA Ha 3Tane peanu3auuu
cTpouTesnibHOro npoekTa B r. Mockse

B ctaTtbe paccmaTpuBaeTcs npo6iemMa yCcTOM4YMBOro pocta
cebecToumocTu ctpoutenscTesa B Poccuiickon ®epepauun,
KOTOpasi B YCIIOBUSIX MaKpO3KOHOMUYECKOWN HECTabUIbHOCTM,
VMHNALUUN 1 yOOPOXKAHWUS JTIOTUCTUKM CTAHOBUTCS KPUTUHECKUM
(haKTOPOM CHUXXEHUSA KOHKYPEHTOCMOCOBHOCTN CTPOUTESbHbIX
koMmnaHuii. O60cHOBbIBAETCA HEOOXOOMMOCTb BHeApPeHUs
ynpaBneH4YeCcKnx TeXHOHOFVIIZ, HanpabBJleHHbIX Ha COKpalleHune
NPOVN3BOACTBEHHbIX MOTEPb 6€3 3HAYUTENbHbLIX KanuTanbHbIX
3aTpaT. B kayecTBe Takoro noaxona npepfiaraetcs 6epexxnnBoe
ctpoutenscTBo (Lean Construction), agantupytolliee NpuHUMNbI
6€epexnIMBOro NPoM3BOACTBA K CneundunKe CTPOUTENbHbBIX NPO-
€KTOB.

Ha npumepe xwunoro komnnekca B r. MockeBe npoBogutcs
aHanu3 npumMmeHeHus metoguk 5S, VSM, ctaHgapTM3npoBaHHoM
paboTbl, a TaKXXe JOMOSIHUTESIbHLIX MHCTPYMEHTOB, TaKUX Kak
4M, 5W+1H n npyHuun «opgHa 3a ogHon» (Onepiece flow). Me-
TOAMKa UCCrefoBaHUs BKItoYana XpoHomMeTpax, doTodukca-
LM0, MHTEPBBLIOMPOBAHUE N aHKETMPOBAaHWE NepPcoHana, a Takxe
CpaBHUTENbHbIV aHanu3 nokasaTenen «fo» U «nocfie» BHegpe-
HUS.

BbisiBNEHbI KNOYEBbIE BUAbI MOTEPL HA CTPOUTESIbHOMW NioLan-
Ke: oXuaaHue matepuanoB Y TEXHUKM, NIULLHWE NepeMeLLeHNs
pabo4unx, U36bITOYHbIE 3anackl, AedeKTbl 1 nepenenku. BHeagpe-
HV€e MHCTPYMEHTOB 6EPEXIIMBOro CTPOUTENIbCTBA B TPEX MUIIOT-
HbIX 30HaX (OTAEN0YHbIE PA6OThbl, MOHTaX MHXEHEPHbIX CUCTEM,

The implementation of lean construction tools at a site in Mos-
cow has shown that even limited measures yield tangible results in
the form of reduced costs, shorter lead times and increased staff
satisfaction. For systematic implementation, methodological, regu-
latory and educational support must be developed. The data pre-
sented can be used both within the framework of the thesis and in
the development of practical recommendations for the Ministry of
Construction of the Russian Federation.
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