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ABSTRACT

This article delves into the assessment of the alignment of Lean practices
within Algerian construction companies when implementing improvement
approaches. It aims to contribute to a deeper understanding of the issues at
hand and the anticipated impacts on managerial behavior as a result of
implementing Lean construction approaches. These methodologies are seen
as pivotal in reducing costs and lead times.
This research is a vital component of an analysis that investigates how the
implementation of Lean principles aligns with different company types and
explores the potential improvements and benefits it can bring. This analysis
has become more important as companies increasingly adopt new strategies
and managerial values, and enhance their production tools in pursuit of new
growth opportunities. These measures are essential for adapting to the
growing challenges and changes in today's socio-economic environment.
In response to these challenges, we have initiated a study that examines the
alignment of Lean practices. This study includes the creation of a
questionnaire (133 questions) based on the fourteen Lean principles uses the
IEMSE evaluation method. Its main purpose is to address the issue of varying
levels of Lean practice implementation and to evaluate compatibility with the
specific management systems employed within construction companies.
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1. INTRODUCTION.

This article delves into the assessment of the alignment of Lean practices within Algerian
construction companies when implementing improvement approaches. It aims to contribute to a
deeper understanding of the issues at hand and the anticipated impacts on managerial behavior as a
result of implementing Lean construction approaches. These methodologies are seen as pivotal in
reducing costs and lead times.

This research is a vital component of an analysis that investigates how the implementation of
Lean principles aligns with different company types and explores the potential improvements and
benefits it can bring. This analysis has become more important as companies increasingly adopt new
strategies and managerial values, and enhance their production tools in pursuit of new growth
opportunities. These measures are essential for adapting to the growing challenges and changes in
today's socio-economic environment.

In response to these challenges, we have initiated a study that examines the alignment of Lean
practices. This study includes the creation of a questionnaire (133 questions) based on the fourteen
Lean principles uses the IEMSE evaluation method. Its main purpose is to address the issue of varying
levels of Lean practice implementation and to evaluate compatibility with the specific management
systems employed within construction companies.

2. LITERATURE REVIEW.

2.1. Lean Construction.

Has emerged as the benchmark for organizing work across various sectors, including industry,
hydrocarbons, energy, transportation, and health, the main goal of the lean management is to create
value for the customer, by eliminating waste, Increasing values and reducing delays, supported by the
adaptation of collaborative management tools, as part of a systematic and rigorous approach to
continuous improvement [9].

The Lean philosophy was born in Japan in the 1950s through the application of Toyota's
production system, The basic idea in Toyota’s production system is the elimination of inventory and
other waste through small batch production, reduced installation times, semi-autonomous machines,
cooperation with suppliers and other techniques [26, 31, 39, 40]).

After thirty (30) years later, The lean philosophy has finally been transferred to the building
and construction sector, During the early 1990s by the work of L. KOSKELA, who demonstrated that
the most suitable management method for the construction field is the «JUST IN TIME»
accommodated TPS (Toyota production system), And that the application of the principles of Lean in
the management of the contemporary construction project is very possible; And presented its model
"(TFV: Transformation — Flow — Value)", which offers more flexibility in the planning and
management of the project, This ambition is realized in 1992 with the launch of L.P.S (last planner
system) by G.BALLARD[3].

These studies were presented in 1993 in Helsinki, Finland, during the first conference on the
adaptation of the Lean in the field of construction, where the term «Lean constructions» was
recognized by the scientific community, as a means of enhancing management and performance of
enterprises and projects in the building and construction sector.

Due to this, the literature offers many definitions of Lean Construction depending on the
degree of integration of the initiative into management systems and organizational specifics.

However, the goal remains the same: reducing the non-value added [25]. And one may bring
up the definitions of the Institute of Lean Construction 2013, « LC is a project delivery system focused
on production management that emphasizes efficient & prompt value delivery».

Lean Construction is a project delivery method focused on production management that
emphasizes an efficient and timely value delivery. Marhani and others 2018, present a definition of LC
as “continuous improvement approach that aimed to reduce construction waste by reducing the cost &
duration of a project while promising enhancing the contractor’s project performance towards its
growth & profitability” [24].
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2.2. Characteristics of the Lean Construction concept.

Exhausted in its roots, Lean Construction offers a new way of management for construction
projects, Based on construction at the just-in-time and aims to improve the overall performance of
staff, offering a competitive product in the minimum time possible, with maximum value and quality
and at a lower/reasonable cost, by applying the principles of philosophy, and adapting lean practices to
the specificities of the company and construction projects, characterized by more internal complexity,
Technical and managerial, with more variety of tasks and activities, unforeseen and undesirable events,
a high proportion of waste (working time, materials and use of materials), and an organizational
configuration designed on a very strict division of labor into ‘ilot.’, Additionally, external complexities,
such as a multi-interaction between stakeholders with impassive contractual relationships; Lack of
predictability, changes and not maturation of requirements.

According to advances made by [17], the definition of Lean construction on the one hand, is
to reduce: the activities with no added value, variability, cycle time, the number of steps, the number
of finished products, and constituent parts, and on the other hand increase: the output value of the
process, the output flexibility of the process, the transparency of the processes, and the improvement
of the drawn flow.

Similar to the works of Womack and Jones and Bashir et al, which revolve around the
principles of value specification, value chain identification, establishment of continuous flows and Pull
flows, and pursuit of perfection and continuous improvement [6, 44].

Principles of the same nature with evolutionary visions by maturing implementation of
lean construction, which led the (Lean Enterprise Institut (2009)) for Summarize the principles of
Lean construction by: Identify the value, Map the value flow, Create the flow, Establish pull flow,
Search for perfection.

According to the literature, that deals with the mechanisms of the implementation of Lean
management, in companies in the building and construction sector, Focuses on the five fundamental
principles of production management “at the just; neither too much nor not enough”.

o Value: determine the precise value of each product designed and/or manufactured while taking
the customer's perspective.

o Value Stream: defining the value chain associated with each product.

o Flows: Applying the "one piece flow" and creating continuous flow of value by eliminating
unnecessary steps that add no value or cause value losses.

o Pull: The client's orders are used to pull the production.

o Perfection: ongoing organizational improvement for the highest-quality possible output.

2.3. Construction company management system and alignment with Lean practices.

The management system is a collection of interconnected components inside an organization,
employed to establish the processes in to achieving objectives that are defined beforehand by the
strategy or by the organization’s policy.

The company's management system aims to integrate Lean practices into an integral, intrinsic,
and proactive organization, based on reinforcing existing processes; an approach that must be
characterized by the organization of operational activities and resources requires creatingadded value
with a minimum of loss throughout the value chain [8].

The company's management system aims to integrate Lean practices into a comprehensive,
intrinsic, and proactive organization,

This is why the implementation of an approach to structuring and improving the company’s
management system, based on return of experience, and the exploitation of existing standards (such
as ISO standards, APMI regulations and even Lean), in order to achieve the intended objectives,
involves measuring the company’s own performance and confronting the requirements and guidelines
of the standard adopted.

In this context, and in accordance with [23], the implementation of the Lean approach'
presupposes the development of a management system to support the operational system and
strengthen work process, the management system associated with the Lean approach consists of five

I A process reflects an approach. Every approach is based on values and philosophical principles. Its implementation involves
methods. It constitutes a set of consistent theorized practices and models grounded in philosophical principles.
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elements: the organizational structure, the performance management system, the continuous
improvement, The skills development process and management of operations support processes [8].
These elements bring together the set of the Lean management principles.

In this regard, and according to Drew et al. and Lyonnet and Messaoudene [8, 23], the
implementation of the Lean approach advocates the development of a management system consisting
of five elements: the organizational structure, the performance management system, the infrastructure
for continuous improvement, the skills development process, and the management of operations
support processes. These elements encompass all Lean management practices. These practices can be
broken down, according to [16, 25], into controlling the collective workforce and involving all
stakeholders in continuous improvement, engaging employees, promoting multi-skills, teamwork,
group problem-solving abilities, committing to long-term strategies, and fostering a more autonomous
operational organization. This enables the managerial structure to focus on strategic initiative
development, allowing operational personnel to concentrate on the daily activities required to execute
the strategic vision [38].

In this perspective, the management systems existing within the building and public works
sector companies are increasingly involved in formulating a managerial approach aimed at supporting
their operations and enhancing their understanding of the internal and external environment, as well as
their decision-making capacity and goal achievement.

This represents an initial step towards better aligning practices with the organizational
approaches imposed by various management methodologies (such as Lean, quality, etc.). However,
companies are obliged to make numerous changes (seen as pathways for improvement), particularly in
terms of functional decompartmentalization', considered essential in the current configuration of
companies characterized by employer dominance within the building and public works sector in
Algeria. This sector is primarily composed of small enterprises, leading to a distinct separation
between power and responsibilities.

3. RESEARCH METHODS.
3.1. Selecting the results analysis techniques.

o The following questions are addressed by the approach of results analysis in this study:

o Does Lean application exist at different levels and different fields of practice? If yes By
enterprises type or classification?

o Are there different profiles of Lean integration according to the typologies of the companies?

o Are there correlations between Lean practices?

o Are there implementation dependencies between Lean practices?

Is there a correlation between the maturity of the management system and the implementation
of Lean practices?

3.3. Analysis approach.

To evaluate the integration of Lean practices in the managerial system of construction
companies in Algeria, we conducted a questionnaire survey based on a sample of 28 companies
distributed between the construction and public works sector (Category A: twenty-four (24) companies)
and the industrial sector (Category B: four (04) companies).

Initially, a pilot study was conducted within an ISO 9001:2015 certified company committed
to waste reduction to refine the questionnaire and ensure the objectivity and reliability of the survey.

Following the data collection, a factor analysis is used to evaluate the alignment of Lean
practices. The results of this analysis can reveal crucial information about the levels of adoption and
integration of Lean practices.

The companies in each category are classified according to their management systems;

+ Class 01: an enterprise with an impulsive management” system without formulation.
* Class 02: company with a management system guided by a quality assurance' approach.

!The compartmentalization is necessary to allow the required level of specialization, but if it is associated with a lack of
communication, it leads to inefficiency and errors in agile management. When the implementation of agile management fails,
it is often due to the lack of alignment between agile management personnel and leadership.

“Impulsive management directly depends on the manager's directives.
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* Class 03: company with a quality management system and managed by a waste reduction approach.

This classification has to admit relevant comparisons on their level of maturity of Lean
practices, while presenting a variety in terms of characteristics and managerial capacity as in terms of
productivity and performance.

Table 1. Distribution of companies by categories and classes.

Category A Category B
Building and Construction Enterprises Industrial enterprises
Classe 1 11 entreprises Classe 1 01 entreprise
Classe 2 08 entreprises Classe 2 02entreprises
Classe 3 05 entreprises Classe 3 01 entreprise
Total 24 entreprises Total 04 entreprises

We interviewed them by submitting the questionnaire composed of 133 questions, organized
around the fourteen (14) practices of Lean; that constitute the foundations of LEAN thinking [19].

The practices of these principles are expressed by a set of questions, formulated to be best
adapted to the activities of the construction companies (especially the operational ones) and asked the
interlocutors and representatives of the companies.

The responses obtained were the subject of a study to assess their level of integration of the
Lean approach in existing management systems, from the Lean maturity profile and degree of
alignment of the management system to practices.

The evaluation of the questionnaire data is based on the IEMSE method which consists for
each question to be answered by:

I: inexistent — principle not practiced within the company (00%);

E: Existing — there is a consideration of the principle (25%);

M: Method — the principle is treated with a procedure (50%);

S: Systematic - the field application of the procedure is effective and systematic (75%);

E: Exemplary — the results of the procedure are assessed satisfactorily (100%).

The closer the estimate is to 100%, the more the company adopts a managerial attitude similar
to the practices required by Lean construction.

An average of the rating set (from 0 to 100%) of the question answers by principle is
calculated.

With the application of this rating scale, we have therefore established an analytical grid for a
hierarchical ranking? of the behavior of companies by class and category of companies.

A statistical analysis will allow us to compare averages by practice in order to identify the
most and least applied by businesses.

The presentation of radar scoring results obtained at the end of the evaluation allows us to
position ourselves on each of the axes of Data Management (Continuous improvement and
sustainability, Process Management Tools and Technical Stakeholders, Leadership, Project Support to
Transformation) and identify areas for improvement.

3.4. Limitation of the study.

It is useful to note that this method of assessing the maturity profile and the degree of
alignment of Lean practices remains subjective because:

1. The choice of the management system assessment tool, is focused on the processing of
maturation level data according to the criteria of the Lean approach brought by the monitoring of
multidisciplinary practices throughout the managerial process and not on the organizational quality of
companies, this gap is mainly due to the classification of the companies studied.

2. According to the company’s commitment to implementing the various Lean practices,
and that the company’s strategy was not always clearly defined and that it was often short-term
oriented [23].

1'ISO 9001 V2015.
2 Hierarchical ranking is particularly useful in the context of exploratory investigations to identify general trends within the
data and suggest directions for future analyses.
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This led us to cross lines of determination within the criteria of the Lean approach, which
allow us to estimate the consistency and compatibility of the management system to the Lean at the
same time as the maturity of the deployment of practices, This allowed us to take advantage of the
ranking by the multi-differential comparison of Lean behavior, by each group (reference group and
tested group).

In addition, the responses obtained through the survey represent the views of the participants,
and there may be, on the one hand, a range of opinions about the different stakeholders in the
management systems, and on the other hand a poor understanding' of Lean practices by interlocutors,
A limitation overcome by the strengthening of the questionnaire by workshops, and to ensure that
answers come from the collaborative reflections of the different staff within the same company.

4. RESULTS AND DISCUSSIONS.

Our evaluation questionnaire allowed us, first of all, to identify the profile of the management
system by company and the averages of the level of alignment of Lean practices by categories and by
classes of companies (presented in histogram 01).

80 +
70 +
60
50 +— ucs

40 W classe 03
30 + T Mclasse 02

20 1 classe 01
10 +

0 . - v - —
(o:] classe 03 classe 02 classe 01

Fig. 1. Rate of integration of practices by categories and classes.

N CACLOL
W CACLOZ

W CACLO3 44
= CB 30

Fig. 2. Comparison of Lean practice integration (categories and classes).

Note that within the same category, there is a bias and disparity in the alignment of Lean
principles. The simultaneous and uniform implication of all practices proves to be impossible due to

"Most Lean experts assume a misunderstanding of Lean practices by companies.
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the typology of the company. The choice of implementation practices depends on the specifics of
management systems and managerial initiative

Despite the fact that our choice of industrial companies in category B brings closer the
maximum production system of enterprises in the building and construction sector (category A),
characterized by unit production instead of mass production, this category has a better integration of
Lean practices, the effect that the alignment rate exceeds 80% in 8/14 and 60% in all principles,
because the standardization of products and the application of management system practices have been
able to impose managerial rigor, its culture and its practices,

Another finding concerning satisfactory levels of maturity for operational practices and those
directly related to customer satisfaction, such as interaction with the field, smoothing of production,
standardization of tasks, Respect for the network of partners, and Immediate problem solving.

On the other hand, the least aligned practices are the long-term philosophy, Training of
managers and individuals.

In order to understand, the specification of the implementation of Lean Construction in the
Algerian company of the building and construction sector, comparisons of the level of alignment of
Lean practices by category and class are carried out according to different specification indicators;

To compare the alignment levels of Lean practices, we calculated the overall average for all
companies by Lean practices.

4.1. Comparison Category “B” (industrial) / Category “A” (construction).

Based on practice alignment averages, radars in both categories look the same, with lower
levels for Category “A” (construction firms).

1-Applya long-term 1-Applya long-term
philosophy philosophy
14-Continuous 100
improvement <

2-Piece-by-piece flow 14- Continuous 80

process improvement

13-Respectfor the
partner network

2-Piece-by-piece flow
process

13-Respectfor the

partner network 3-Use of pull systems

3-Use of pull systems
12-Quick decision-
4-Production leveling making and
implementation

12-Quick decision-
making and

4-Production leveling
implementation ’

1

solving culture
6-Task 10-Training of
standardization individuals
9-Training of 7-Use of visual

5-Immediate
problem-solving
culture

11-Interaction with
the shop floor

11-Interaction with S-Immediate problem-

the shop floor

10-Training of
individuals

/ 6-Task standardization
7-Use of visual control
managers control

8- Utilization of 8- Utilization of reliable
technologies

9-Training of managers

reliable technologies

.. . — . orv £i ation 54
= ]arge company Catezory B Rate of integration ]9 Small company Category B Rate of integration 54%

i on 80 == Small company sory cintegration 54%
e— ] arge company ategory Rate of integration 80% mall compan; Category A Rate of integration 54%
& pany 2 g

Fig. 3. Comparison between Category B Fig. 4. Comparison between Category B and
and Category A (large companies) - Category A (Small companies) - Spider Web
Spider Web Diagram. Diagram.

The most aligned practice for category B (industrial), is that of the use of reliable
technologies, logically the most important thing in the improvement of industrial products, Unlike on-
site projects, construction companies are required to maintain at home different know-how and skills
and to diversify their practices, without doing so on the integration of innovations', Having regard to
the configuration of the Algerian construction sector, composed essentially of all small enterprises and
having neither the skills, the will, nor the means necessary to invest in research and product
innovation (Building and construction is one of the sectors where innovation and technology transfer
are very limited).

There is an overlay of the Lean average application curves for Class 03 and Class B firms and
for both size cases (large and small) Remember that both classes are in the process of implementing a
waste reduction approach.

nnovation is, therefore, a crucial element for the survival of businesses and the companies of their competitive advantage.
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This proves that the Lean approach can be extended to companies in the building and
construction sector, and the relational compatibility between the application of Lean concepts and the
performance of construction companies exists sequentially or simultaneously.

4.2. Comparison between categories “A” classes (construction).

Comparing the averages of Lean practices according to the level of maturity of management
systems clearly removes the gap between the three business classes, and the implementation of a
managerial formulation (either a Lean approach, a quality management system or other managerial
system), is positively reflected in the level of maturity of Lean practices.

1-Applya long-term 1- a long-term philosophy,
philosophy 14- Continuous 100 2- Piece-by-piece flow
14-Continuous %0 2-Piece-by-piece flow Improvement 4 process
improvement. 80 process

13-Respectthe partner

3-Use of drawn systems
3-Use of pull systems network wn sy:

13-Respectfor the
partner network

12-Quick decision-
making and
implementation

12-Taking and rapid

| 4- i f
application of decisions 4-Smoothing of production

| 4-Production leveling

11-Interaction with the
shop floor

5-Immediate problem-
solving culture

5- Culture of immediate

11- Interaction with the field
problemsolving

10-Training of

. 6-Task standardization
individuals

10-Training of individuals 6-Standardisation of tasks
9-Training of managers [ 7-Use of visual control

8- Utilization of reliable 9-Training of managers 7-Use of visual inspection

technologies 8-Use of reliable
technologies
e [arge company Rate of integration 0%

— ss 3 - Averas sponses . fi : a0,
Cla: Average Response Rate of integration 68% Category A - Calss 3

3
2

—  Ca - Average Responses Rate of integration 52%
@ Medium company Rate of integration 66%

=== (lass 1 - Average Responses Rate of integration 34

o Sma a Rate of integration 54

Fig. 6. Category A, class 3-Comparison by
Company Size (between Large, medium and
small companies) - Spider Web Diagram.

Fig. 5. Comparison between class 1; class 2
and class 3 - Spider Web Diagram.

Note that the managerial choices, and the major orientations of Algerian construction
companies, towards customer satisfaction practices, while ensuring an understanding of the needs,
explicitly or implicitly expressed project, In order to translate them into activities to be carried out,
which is explained by the rate of alignment of practices of the following nature: Smoothing of
production, Standardization of tasks, Use of reliable technologies, Interaction with the field, and
Continuous improvement, These guidelines, which have an average of 58% against a total average of
51%, are not without consequences for the company’s capabilities, particularly as regards the medium
and long-term strategy, where the gap in management decision-making practices on a long-term
philosophy, integration of problem-solving methods, and training and skills development practices can
be highlighted, This can be explained by resistance to change (especially by top management in
private companies), the lack of maturity in these practices leads us to ask questions about the
adaptation of the Lean approach (breakthrough' improvement, or/and radical® improvement), within
Algerian companies in the building and construction sector, faced in recent years with a change in its
business model, are experiencing significant competition due to the decline in public demand, and
struggle to find new growth levers.

This essentially leads us to identify the typology of each business class, in relation to the level
of acceptability of Lean practices.

For enterprises of class 03 considered to be the most efficient, we note for the case of state
enterprises, and according to the enterprise size indicator;

!Generally used for breakthrough or field-close strategic driving.
ZReengineering, also called BPR (Business Process Reengineering).
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1-along-term 1-along-term
philosophy, philosophy,

14- Conti 90 2- Piece-by- flow . . .
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Improvement 0 process
70 y Improvement: /. flow process
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3-Use of drawn systems 13-Respectthe 3-Use of drawn
partner network systems
10-Training of individuals

network

4-Smoothing of 12-Taking and rapid
7 production application of

decisions

I\ | s5-culture of immediate ’
11-Interaction with
problemsolving
the field

6-Standardisation of tasks 10-Training of'
individuals

12-Taking and rapid

application of decisions 4-Smoothing of

production

-11-Interaction with the
field

5- Culture of
immediate problem
solving

6-Standardisation of
tasks

7-Use of visual
8-Use of reliable managers inspection
technologies 8- Use of reliable

9-Training of managers 7- Use of visual inspection 9-Training of.

Category A - Calss 3 technologies

e State-owned company Rate of integration 66%
Category A - Calss 3

@mmm= Private company Rate of integration 64% Metal Construction Company Rate of integration 69%

@=mm= Multinational Company Rate of integration 72% emm= public works company Rate of integration 72%

Fig. 7. Category A, class 3- Comparison by Fig. 8. Category A, class 3-
Legal Form (State-owned, Private and Comparison by activity (Metal Construction and
Multinational companies) - Spider Web Public Works companies) - Spider Web
Diagram. Diagram.

A uniform alignment rate with insignificant differences, in the level of alignment of Lean
porticos, in favor of large companies, explained by the same strategic orientations, and the
involvement of all the actors of the company to contribute to the achievement of the objectives of its
scope of action, and the managerial maturity adopted by the deployment of the quality management
system and the implementation of the Lean Construction approach, which has made it possible to
provide each level of the company/project with the means to resolve process deviations from the
achievement of objectives.

In addition, there are discrepancies and differences in the pace of radars for the indicator of
the legal status of the enterprise, where state enterprises have higher rates of alignment to Lean
practices, and this is due to a strong involvement (managers and staff); a more respected commitment
policy, and a more managerial system oriented towards practices based on formal, correlated and
interactive processes, its components are found at the level of multinationals where the integration of
practices seems more convenient through technology transfer and practice alignment across the
company’s subsidiaries.

Unlike the private company in particular the personal company, majority in the Algerian
building and construction sector, (unlike the managerial companies [27] and which is characterized
by a more informal managerial system, a specific organizational routine, with a very high level of
lack of knowledge of management tools, and characterized by a dominance of the Community spirit
and a weakness of the hierarchical line, where it is found that the least aligned practices are those
which are not of interest to business leaders (which are not of financial interest), such as long-term
planning, training and problem-solving culture, which are generally regarded as unproductive
practices with an uncertain return on investment, Too complex or even impossible to envisage within
their management systems.

The comparison by activity type factor shows that the pace of integration rates of Lean
practices is the same, and the differences observed are practically negligible, which explains why
in the construction field, Whatever the main activity of the enterprise, managerial behavior is
practically the same.

For class 02 companies, led by a desire to implement managerial practices focus on the search
for performance, a context, in which the behavior of all the actors of the company is inscribed, this is
translated at the radar level where the pace of the plots is practically identical with some differences in
size, a common result with class 03, explained by the managerial discipline.

Concerning the indicator of the legal status of the enterprise, a very marked difference in the
level of alignment of practices in favor of the state enterprise, remains that the most striking thing,
contrary to class 01 (more efficient), is the identical appearance of the radars. Explained by the same
orientations, this rigor in the application of organizational processes, perhaps explained by the youth
of management systems, and poses the case of the sustainability of the Lean approach.

RS Global 9
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For the case of the nature of activity, the pace of integration rates of Lean practices, we can
notice the superposition of radars, is the deviations observed are practically negligible, Despite this, to
signal the difference in alignment rates between two classes, influenced mainly by the commitment
in operational practices for class 02, which proves that there are different profiles of integration of
the Lean approach, according to the organizational specificities of each company, what
[21]confirms by «an application of some Lean practices that remains weak that can be explained by
the typology of companies» On the other hand, the companies in the building and construction
sector show convergences of behavior and orientation in the practices and specificities of

integration of the Lean approach.

However, the case remains for companies in class 01, which have no approach to formulating
the management system, and the comparison shows that the pace of radars for companies of different
sizes is identical, and the differences are not significant, and similarly the speed of radars for the

nature of activity indicator.

1-a long-term philosophy,
14- Continuous 20 2- Piece-by-piece flow
Improvement 80— process

70
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production
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5- Culture of immediate
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6-Standardisation of tasks

9-Training of managers 7-Use of visual inspection

8-Use of reliable
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Category A - class1: s Small company -Privat Rate of integration 69%

e Very Small company - Privat Rate of integration 72%

1-along-term
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14- Continuous 80— 2- Piece-by-piece flow
Improvement 70 process

13-Respectthe partner 60—

- f
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production
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Category A - class1: emsm= Construction company Rate of integration32%

e Metal Construction company Rate of integration 43%

Fig. 9. Category A, class 1- Comparison by
Company Size (small and very small
companies) - Spider Web Diagram.

Fig. 10. Category A, class 1-Comparison by
Activity (Metal Construction and concrete
Construction companies) - Spider Web
Diagram.

During the development of the Lean practice alignment assessment, we found that each class
has its own interests and level of practice application, Emphasized which according to the
specifications of the organization of the company conform to the advances of Koskela [18] during the
presentation of Lean construction, Remains the most important thing for the success of a Lean itch

and the involvement of all staff.

The common orientations for each class’s enterprises are collected in the following table.

Table 2. Common orientations of companies according to practices.

Type Orientations Comments
1 2 3
4- Smoothing of production Class of business that is solely focused on
6- Standardization of tasks customer happiness, and that values informal
11- Interaction with the field project management techniques and standardizes
Class 1 activities as a way to protect beneficiaries'
margins.
A Lean practice alignment rate that is close to
34%.
3- Use of drawn systems. Class of enterprises with a more developed and
4- Smoothing of production process-oriented management system.
5- Culture of immediate problem | The processes associated with the deployment of
Class 2 solving ISO management systems include Practices 3, 4,
11- Interaction with the field and 14.
14- ContinuousImprovement A Lean practice alignment rate that is close to
52%.
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Table 2. Continuation.

1 2 3
1 - a long-term philosophy, A class of enterprises that has started
2- Piece-by-piece flow process. implementing Lean construction.
4- Smoothing of production The practices 3, 4, 5, and 14 are examples of
5- Culture of immediate problem | processes used in ISO/Lean management
Class 3 solving systems.
8- Use of reliable technologies More focus on innovation and cutting-edge
14- Continuos Improvement technologies
A Lean practice alignment rate that is close to
66%.
1 - a long-term philosophy, Class of enterprises that was well-structured and
2- Piece-by-piece flow process. had less waste has been eliminated, and a solid
4- Smoothing of production organization has more favorable implementation
Category | 5. Culture of immediate problem | conditions
B solving
8- Use of reliable technologies
14- ContinuousImprovement

5. CONCLUSION.

The implementation of the Lean approach within Algerian companies in the construction
sector, confronts to the application of Lean practices, the adequacy of with the existing
management system, and the compatibility with the socio-managerial culture of all management
and personal of the company.

Indeed, the Lean approach has proved its worth in the sectors of industry, with the
considerable gains obtained, this weighting the adaptation of Lean manufacturing, with its version for
the companies/projects of the construction sector «Lean constructiony is able to ensure the same trends,
in a sector characterized by a majority of enterprises of the type any small enterprise and small and
medium enterprise, a strong dependence on public procurement and long-term achievements, with
strong changes in requirements and very limited managerial performance, it is most obvious that
managers are not motivated to support structured improvement approaches, In addition, the single
decision-making structure that characterizes the majority of companies in the building and
construction sector (more than 78% of companies are very small companies with a management
organization structured on a single authorizing officer), will not promote efficiency in decision-
making, alignment of practices and production flow in a Lean context.

But this interest for the adaptation of the Lean concept, does not engage a direct copy of
applications from Lean Manufacturing which is a set of managerial principles that aims to eliminate
all waste throughout the value chain [45], and this is due to the multi-differences in the compositions
of the two sectors, at least as exposed by the founders of Lean Construction, such as a production
system with maximization of value, minimization of waste [18], has the same principles and the same
objectives of Lean Manufacturing, but the fact remains that this ambition for adaptation is conditioned
by the specifications of the construction company’s organization, is demanding the use of means and
approaches specific and distinct to that of Lean Manufacturing, in this context Lean Construction was
born the gap observed between theoretical models and reality in the construction sector [18].

For this reason, the transformation of the Lean approach towards construction companies
cannot be carried out by simple conversion, and requires the deployment of an adjusted strategy
(HoshinKanri'), and based on the sharing of a single vision by all the actors of the organizational
structure with a total understanding of the key factors of its success [29], which ensures a performance
of the application of Lean practices as the basis for the integration of the Lean approach.

The difficulties encountered in applying Lean practices in the case of a construction
company during this work, which can be interpreted by the weak alignment of training practices for
individuals or managers, although training and continuing training ensure the improvement of

"Ho: denotes direction; Shin: refers to concentration/focus; Kan: refers to alignment; Ri: denotes reason
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overall performance, know-how, practices, and develop a more collaborative culture of the
company’s personnel, and boost performance.

However, on the one hand, this implies a major investment on the part of the company, which
must pay for part or all of the training and agree to give the employee time on training [28], just as the
company has other fields or needs to increase the poorly mastered or missing skills of the staff.

In addition, it is necessary to take into consideration the specification of the Lean approach,
especially in Algeria where it is considered a new approach and a grandiose lack in training and in
number of training entities.

Similarly, long-term philosophy and problem-solving culture practices show a low level of
implementation and require more involvement from both the staff and management, especially in the
case of very small enterprises and small and medium-sized enterprises.

To successfully implement the Lean approach, it is imperative to involve the staff. Therefore,
the entire organizational structure must be oriented toward added value and its place of creation.
Employee empowerment should be ensured through an effective motivation process, a clear definition
of roles and responsibilities for each individual, and the sharing of the company's vision.

REFERENCES

1.  Abdallah, L.B 2012. La réussite du processus d'adoption des innovations organisationnelles en PME
[Successful adoption of organisational innovations in SME]. Congreés International Francophone en
Entrepreneuriat et PME.

2. Amiraoui, A, Kadri, A, Sahraoui, B and Bouzidi, S 2019. Proposition d’une Méthode d’Evaluation
Qualitative du Niveau de Complexité d’un Projet de Construction[Proposal of a Qualitative Evaluation
Method for the Complexity Level of a Construction Project]. 7th International On Business Economics
Marketing Et Management Research. BEMM-2019.

3. Ballard, G 1993. Lean construction and Epc performance improvement. In L.F. Alarcon (Ed.), LEAN
Construction. Rotterdam, Netherlands: A.A. Balkema Publishers.

4. Bajjou, M. S and Chafi, A 2018. Barriers of lean construction implementation in the Moroccan
construction industry. International Conference on Electrical, Electronics, Materials and Applied Science.
AIP Conf. Proc. 1952, 020056-1-020056-6.

5. Bédry,P2009. Les basiques du Lean Manufacturing Dans les PMI et ateliers technologiques[The basics of
Lean Manufacturing In SMIs and technology workshops], Groupe Eyrolles, ISBN : 978-2-212-54314-8.

6. Bashir, A M, Suresh, S, Proverbs, D and Gameson, R 2011.4 critical, theoretical, review of the impacts of
lean construction tools in reducing accidents on construction sites, In: Egbu, C. and Lou, E.C.W. (Eds.)
Procs 27th Annual ARCOM Conference, 5-7 September 2011, Bristol, UK, Association of Researchers in
Construction Management, 249-258.

7. Chanegrih, T and Crusier, J 2018. Maturité du LEAN manufacturing et degré d'alignement du systéme de
controle de gestion : le cas des entreprises industrielles francaises [LEAN manufacturing maturity and
degree of alignment of the management control system: the case of French industrial
companies].Management International, 1-14.

8.  Drew, J and all. 2004. Objectif Lean Entreprises, Editeur. ORGANISATION ISBN-13 : 978-2708131446.

9.  Dupin, P2014.Le LEAN appliqué a la construction Comment optimiser la gestion de projet et réduire coits
et délais dans le batiment[ LEAN applied to construction How to optimise project management and reduce
costs and deadlines in the building industry], Collection Blanche BTP.

10. Fullerton, R R, Kennedy, F and Widener, S K 2013. Management accounting practices and control in a lean
manufacturing environment. Accounting, Organizations and Society, 38(1), 50-71.

11. Howell, G and Ballard, G 1998. Implementing lean construction: understanding and action. In Proc. 6th
Ann. Conf. Intl. Group for Lean Constr. (Guaruja, Sdo Paulo, Brazil, August).

12. Hofer, C, Eroglu, C and Hofer, A.R 2012. The effect of lean production on financial performance: the
mediating role of inventory leanness. International Journal of Production Economics, 138(2), 242-253.

13. ISO 9001-2015. Systémes de management de la qualité — Exigences.

14. Jackson, T.L 2006. Hoshin Kanri for the Lean Enterprise - Developing Competitive Capabilities and
Managing Profit. New York: Productivity Press.

15. Kamel H1996. Evaluation d'un systéme d'information : pour un instrument de pilotage[Evaluating an
information system: a steering tool]. Mémoire de DEA, Université Jean Moulin Lyon III, Juin 1996.

16. Kos and Psenicka 2000. La classification hiérarchique est particuliérement utile dans le cadre
d'investigations exploratoires afin de dégager des tendances générales au sein des données et de suggérer
des pistes d'analyses futures".

12 RS Global



International Journal of Innovative Technologies in Economy 2(46), 2024

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.
38.

39.
40.
41.
4.
43,
44

45.

Koskela, L 1992. Application of the New Production Philosophy to Construction Technical, Stanford,
California: Sranford Univesity.

Koskela, L2000. An exploration towards a production theory and its application to construction. PHD.
thesis, VTT Building Technology, Espoo, Finland.

Liker, J.K 2004. The Toyota Way: 14 Management Principles from the World's Greatest Manufacturer.
McGraw-Hill.

Lim, Victor Aik Jin 2008. Lean construction : knowledge and barriers in implementing into Malaysia
construction industry. Masters thesis, Universiti Teknologi Malaysia, Faculty of Civil Engineering.
Lyonnet, B 2010. Amélioration de la performance industrielle : vers un systéme de production Lean adapté
aux entreprises du pole de compétitivité. Arve Industries Haute-Savoie Mont-Blanc. Université de
Savoie.Autre. Université de Savoie, 2010. Francais. ffNNT : ff. fftel-00655808f.

Lyonnet, B., Pillet, M., Pralus, M., Guizzi, L. and Habchi, G2008. 4 method to identify Critical Resources:
illustration by an industrial case. International Conference on Business Sustainability, Ofir, Portugal.
Lyonnet B and Messaoudene Z 2012. Relations entre les pratiques de management et le systeme lean
operationnel d’entreprises francaises[Relationships between management practices and the operational lean
system in French companies], Revue Frangaise de Gestion Industrielle Vol.31. No 2.

Marhani, M.A., Ahmad Bari, N.A., Ahmad, K., and Jaapar, A2018. The Implementation of Lean
Construction Tools: Findings from a Qualitative Study. Chemical Engineering Transactions, 63, 295-300.
Marhani, M.A., Jaapar, A., and Bari, N.A.A. 2012. LEAN Construction: Towards Enhancing Sustainable
Construction in Malaysia. Procedia - Social and Behavioral Sciences, 68, 87-98.

Monden, Y 1993. Toyota Production System, Industrial Engineering and management Press, Institute of
Industrial Engineers the University of Michigan.

Moulai, S 2017. Analyse de la succession managériale dans les PME. Cas de quelques PME familiales dans
la wilaya de Bejaia [ Analysis of managerial succession in SMEs. The case of several family SMEs in the
wilaya of Bejaia]. Mémoire magister, Université de Bejaia, 2017.

Meyret, S 2009. Gestion des compétences professionnelles en entreprise[Managing professional skills in
the workplace]. Haute Ecole de Gestion-Genéve Bachelor, Septembre 2009.

Naouar, S2017. Transformation Lean d'un site de production pharmaceutique : comment réussir la
transition vers le lean management ? [Lean transformation of a pharmaceutical production site: how to
make a successful transition to lean management?]Thése de doctorat, Université Toulouse III Paul Sabatier.
Netland, T.H., Schloetzer, J.D., Ferdows, K 2015. Implementing corporate lean programs: The effect of
management control practices. Journal of Operations Management, 36, 90-102.

Ohno, T1988. Toyota Production System: Beyond Large-Scale Production. Productivity Press. ISBN 0-
915299-14-3.

Ouchi, W.G 1979. A conceptual framework for the design of organizational control mechanisms.
Management Sciences, 25(9), 833-848.

Omran,A and Abdulrahim, A2015. Barriers To Prioritizing Lean Construction in the Libyan Construction
Industry". Acta Technica Corviniensis Bulletin Of Engineering. 1, 53-56.

Pocha, C 2010. Lean Six Sigma in health care and the challenge of implementation of Six Sigma
methodologies at a Veterans Affairs Medical Center. Quality Management in Health Care, 19(4), 312-318.
Sarhan, J. G, Xia, B, Fawzia, S and Karim, A2017. Construction Economics and Building", 17(1), 46-69.
Sarhan, G J, Xia, B, Fawzia, S and Karim, A 2017. Lean Construction Implementation in the Saudi Arabian
Construction Industry.Construction Economics and Building,46-69, Vol. 17, No. 1.

Soparnot, R2000. Management des entreprises [Company management]. Ed. Dunod.

Shingo Prize for Operational Excellence 2010. "Model & Application Guidelines". Version 4. Utah State
University.

Shingo, S 1984. Den nya Japanska Produktions Filosofin. Svenska ManagementGruppen AB.

Shingo, S 1989. A Study of the Toyota Production System. Productivity Press.

Siebenborn, T 2005. Une approche de formalisation du processus de changement dans l'entreprise[An
approach to formalising the change process within the company]. These de doctorat, Université de Savoie.
Tezel A and Nielsen Y 2013. Lean Construction Conformance among Construction Contractors in Turkey.
Journal of management in engineering ASCE. P236-250 JULY 2013.

Tezel, B 2007. A statistical approach to lean construction implementations of construction companies in
Turkey. PHD. thesis, The Graduate School of Natural and Applied Sciences.

Womack, James P. and Jones, Daniel T 1996. Lean Thinking: Banish Waste and Create Wealth in your
Corporation.Journal of the Operational Research Society, Simon and Schuster, NY, NY.

Womack J.P., DanielT J,.and Roos D 1990. The machine that changed the world. Rawson associates, new
york 323p.

RS Global 13



