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Abstract  In  an unstable context characterized by the turbulence of markets and the competitive pressures, the firm is 
forced to adopt a strategy of development to remain competitive. The membership of Algeria to several global organizations 
imposes on the Algerian company a need for particular adaptation. New challenges await the Algerian firm, changes 
generated by the liberation of exchange and world competition. To improve its competitiveness to prepare for international 
competition, this article proposes an adaptation of the management system of the A lgerian  firm through a Lean 
Manufacturing tool, the 5S method. The 5S tool improves productivity because it is designed to check the manufacturing 
process and ensure that dysfunctions are identified and dealt. The validation  of the 5S method was tried  on essential 
equipment in the gas Algerian company. Every  "S" is applied  to every dysfunction of this equipment found from the Ishikawa 
diagram and the results are proposed solutions or actions that will allow an improvement of the production process by 
elimination of the wasting and therefore improve the competit iveness of this company. 
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1. Introduction 
Today, to be competit ive in  an economy means obeying 

the rules of the world’s commercial system and satisfying 
more and more demanding markets.  

The competitive environment became a fundamental 
preoccupation in modern economy for developed and 
emerging countries. Indeed, the prosperity of a country 
depends on its competitiveness which depends on the 
productivity of firms. In spite of its recognized importance, 
the understanding of the concept of competitiveness may be 
ambiguous[1],[2],[3],[4]. The ambiguity underlined by many 
authors is due to its change in front of variations of market 
conditions. To address this ambiguity, it is necessary to 
specify entities such as: state economy, sector, company, 
product and service. There are certain ly systematic links 
between these various concepts. Indeed, we can speak about 
a competitive economy only through a competitive sector, a 
competitive firm and a competitive product[4]. So, 
non-competitive products lead to a non-competitive firm and 
can engender a non-competitive sector.  

The Organ izat ion  fo r Economic Co-operat ion  and 
Development (OECD) defines competitiveness as being the 
latitude which a country has, evolving in conditions of a free 
and fair market, to produce the goods and the services which 
satisfy  the internat ional standards  of the market , while 
maintaining and increasing simultaneously the real income  
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of its inhabitants in the long term. It is only possible with a 
productivity increase[5]. Th is is a macroeconomic defin ition, 
while competitiveness is initially a firm concept transposed 
to a macroeconomic scale[6].  

The competitiveness of a firm is analyzed through the 
degree of flexibility of its structure[7]. For a firm to be 
competitive, its structure has to be in compliance with the 
requirements of its environment to assure its sustainability. 
In other words, if the environment changes the structure of 
the firm must adapt. So, companies of developing countries 
have to adopt effective and innovative commercial practices 
as well as supporting infrastructure dynamic business.  

To avoid remain ing in the margin, A lgeria following the 
example of developing countries has to participate more 
actively in the current negotiations and strive to become 
more competit ive in exports. In this context, an Algerian 
company upgrade plan has been set up since 1999. However 
the upgrade of companies remains insufficient to allow them 
to face competit ion and to ensure sustainable growth. In spite 
of large sums invested in the various programs, the results 
are mitigated because companies did not show a turned out 
interest. To maintain and perpetuate activities, both in the 
domestic markets and in exports, the Algerian firm has to 
improve its competitiveness. The operating margin being 
restricted, it is essential that it has a quality organizat ion, 
capable of mobilizing its resources and reaching its 
objectives. Numerous firms make a commitment, with or 
without outside help, and init iate improvement to pilot 
quality, logistics and human resources management, but the 
results are often disappointing because the system 
foundations are not strong. The firm is forced to set up a new 
form of organization adapted to the management and the 
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strategy of the existing market. It is translated by the 
implementation of new concepts of management.  

At present, Lean  Manufacturing establishes a competit ive 
method to analyze the dysfunctions of the firm and set up an 
action plan to improve its performance. It is an 
organizational shape adapted to a world environment, g lobal 
and quickly evolutionary. Indeed, in the current competit ive, 
the company cannot increase the sale price but can decrease 
the production cost by eliminating the wasting. It consists on 
eliminating the act ivities which  do not contribute to the 
valuable creat ion for the stakeholders (more specially the 
customers) so as to concentrate on critical process resources. 

The objective of this paper is suggesting to companies to 
adopt Lean which will allow them to set up an environment 
of actions and improve their competit iveness. So, Lean 
Manufacturing comes upstream to the program of upgrade of 
the SMEs. 

In this context, we present in the second section the 
particular specification of the Algerian company, the 
program of upgrade and its impact. The th ird section is 
dedicated to the Lean Manufacturing and its application with 
the adopted approach is exposed in the fourth section. The 
last section describes the approach validation on an industrial 
Algerian firm. The results are proposed solutions or actions 
that will allow an improvement of the production process 
and therefore its competitiveness. 

2. The Algerian Firm 
With globalization, Algerian firms are forced to evolve in  

a context of commercial opening and greater competition. It 
becomes, then, vital for them to seriously improve their 
internal competit iveness (on their internal market) but also 
external competitiveness (on the export market). Through 
signature of the GATT/WTO agreement, association 
agreement with Europe, as well as other regional and 
bilateral cooperation with partner countries, Algeria is 
involved in a double dynamics of g lobalizat ion and 
regionalizat ion.  

This dynamic is synonymous to challenges, the first of 
which is undoubtedly the capacity of the Algerian  economy 
to generate a competitive offer to overseas markets, and also, 
to meet  the challenge of a domestic market competition 
increase, and this because of the customs dismantling of the 
tariff barriers. If some Algerian firms watch more or less 
passively this process, and implicit ly accepting the 
programming of their d isappearance, others on the contrary 
are not afraid of join ing determinedly the competition. These 
Firms became aware that competitiveness is their only hope. 
The globalization requires adaptation and a radical 
transformation of firms’ management systems, as well as 
their processes of production.  

To reach the international level of competit iveness, all 
former management practices and methods must be changed. 
The economic reforms of the last ten years have driven a 
dynamics in favor of SMEs. But the current socioeconomic 

environment imposes radical changes in firms;  so the 
Algerian government has displayed efforts to support and 
strengthen the competitiveness of the Algerian companies. 

In this context, the Algerian authorities have implemented 
a system of upgrading national firms aiming at act ing on the 
constraints inherent and external to the Algerian enterprise, 
to help it adapt to the new market conditions, to improve 
competitiveness, to enhance export capability and integrate 
activities, and to develop a capacity for consolidation and 
growth. 

2.1. The Upgrade 

The concept of company upgrading has emerged from the 
Portuguese experience in  1988. In Maghreb, Tunisia in 1996, 
then Morocco in 2002, have both put upgrade programs in 
place their companies fo llowing the agreement signed with 
the European Union foreseeing a dismantling of tariffs and a 
more open economy, which implied competit ion and rivalry. 
The upgrade is a set of material and non-material actions 
(assets of competitiveness) that are set up in order to upgrade 
the company performance and the competitiveness. It is a 
process which aims to assist the company to adapt itself to 
the requirements of economic opening, competition and free 
exchange. The aim thus consists of helping the company to 
keep its costs under control, to improve the quality of its 
products, to innovate and to perfect management systems. 
The success of these programs requires business climate 
improvement, institution efficiency, regulat ions de-bureaucr
atizat ion (administrative slowness, bureaucracy) and 
procedures simplification (d ifficult ies in accessing bank 
credit). To better face the new world economic environment 
challenges as well as the technological and management 
upgrade of companies, the Algerian government implement
ed support programs for s mall and medium-sized enterprises 
to promote competit iveness and face the competition. 

2.2. The Various Programs 

The first upgrade program with the objective of 
competitiveness improvement and industrial restructuring 
support in Algeria appeared in 1998 with the integrated 
program of the United Nations Organization for Industrial 
Development (UNIDO). Created in  close collaboration with 
the Ministry of Industry and Restructuring (MIR), the 
actions of the UNIDO integrated program has inspired 
another upgrade program, the SME, financed by the 
European Union[8].  

Within the framework of the Mediterranean Euro  
partnership, the support program for the development of 
SMEs/SMIs is a program co financed by the European 
Commission and by the Ministry of SMEs and Crafts 
(MPMEA), The object ive of the EDPME upgrade program is 
to significantly improve the Algerian SME competitiveness 
by aligning itself to the international standards of 
organization and management. 

The national upgrade program for A lgerian SMEs 
completes and continues the already existing upgrade 
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frameworks. The quoted upgrade programs concern SMEs 
with more than 20 employees. The Ministry of SMEs and 
Crafts initiated a program which would concern all SMEs as 
defined in the 2001 Orientation Act as well as their 
supporting structures. The access to the upgrade program 
financed by the State has just been widened to all private 
enterprises of all sizes. Up  to now, only  SMEs having more 
than 9 employees (20 in the BTPH) are eligib le. This 
limitat ion has been lifted, henceforth; even very small firms 
(TPEs) are elig ible now. The TPEs represent more than 90 % 
of the national economic fabric (Min istry of Industry, SMEs 
and Promoting Investments).  

The supporting program for SMEs/SMIs and for the 
control of information and communicat ion technologies 
(PME II) aims  at contributing to the modern ization and to the 
development of the sector of A lgerian  small and 
medium-sized enterprises. The PME II concerns companies 
committed to modernization programs relevant to a certain 
number of target sectors, with the aim of disseminating good 
practices to the rest of the SMEs. 

2.3. Impact of the Upgrade on the Algerian Firm 

Has the implemented upgrading program to prepare the 
integration of Algerian firms into the international market 
allowed the involved firms to be more successful and more 
competitive? Thanks to a strong political commitment to 
ensure the promotion and the development of the SMEs, the 
upgrading program piloted by the National Agency of 
development of SMEs (ANDPME) has a 3.75 billion euro 
overall budget. This plan expects to upgrade 20 000 firms 
and will last until 2014. The preliminary  evaluation shows a 
certain progress (example a national canning company which 
became a leader in the Algerian food industry), but gives a 
glimpse about important barriers at the internal and external 
level of the company (Table 1). Besides, the deficiencies are 
understandable due to Algerian inheritance of the economy 
stemming from its development model of the sixties and 
seventy centered on large public enterprises, and where 
private enterprises were marg inalized for a very long time 
and left at the mercy of the informal sector[9]. 

Table 1.  Barriers to the upgrade 

At the internal level At the external level 

Lack of interest from 
business managers, 
Lack of strategy, 

Lack of qualified human 
resources, 

Deficiencies in organization 
and management. 

Rigidity of the institutional 
environment, 

Difficult Access to bank credits, 
Problems relative to the industrial 

real estate, 
Heaviness and slowness of 
administrative formalities, 

Lack of information system, 
Informal economy 

The important process that has been set up did not lead to 
the expected results, such as facing competition of fo reign 
products on the internal market and conquering overseas 
markets. Despite commitment of the state, will this 
upgrading process allow our firms to face to foreign 

competition? Such as it  is, it  seems d ifficult  to be realized 
because success does not depend solely on the quality of the 
global diagnosis (technology, organization and culture). 
From then on, it is important to take into account all these 
factors and find out a way to articulate the company around 
these conflicting constraints. To reach a renewal of 
dynamis m, we recommend to Algerian companies to adapt 
Lean Manufacturing which  offers promising perspectives in 
competitiveness. 

3. Alternative: Lean Manufacturing 
In strong competition, firms cannot count only on the 

increase of work intensity to assure profitability. On the 
other hand, customers demand high quality products at low 
prices and the firm faces increased competit ion, by 
consequence it has to improve its productivity to remain on 
the market. This led firms to adopt Lean manufacturing 
which turns out to be an interesting way to improve 
long-term firms’ performance[10]. Lean Manufacturing 
aims at optimizing all the processes of the firm, eliminating 
waste and implementing a light, agile and effective 
organization. Lean improves performance, that is, 
productivity and quality. In spite of large sums invested in 
the various programs, the results are mit igated because 
companies did  not show a turned out interest. Besides, the 
success of this program is bound to the plan set up piloting 
and accompanying all changes. The coverage of the 
problems bound to the environment of the company is a 
major condition to g ive a chance to our companies to face the 
competition local, often unfair competition, and to face the 
very rough international competit ion. So, Lean Manufacturi
ng comes upstream to the program of upgrade of the SMEs. 

3.1. Historical Background 

The Toyota Production System (TPS) was developed by 
Ohno in the 50s. It  is considered as the best production model 
in the world[11] and is the precursor of the Lean 
Manufacturing. Init ially implemented in the Japanese 
automotive sector, Lean Manufacturing has given birth to 
nowadays recognized techniques and adopted successfully 
by the biggest companies in many industrial domains.  

These techniques allow for a production time reduction, 
waste elimination, stocks minimizat ion, quality improveme
nt, capacity increase of existing installations, lower g lobal 
costs and better value to customers.  

Having demonstrated its effectiveness in the automobile 
environment, Lean inspired by TPS became a standard of 
organization and service for industrial companies. It is a 
production excellence system[11], an  integrated system 
resting on the operational system, the management system 
and culture[12].  

Lean t ranslates into optimal flow management, better use 
of resources and respect for men and women. It translates 
also into a management system in which employees can 
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completely develop their capacities by an  active part icipation 
to the organization and to the work task improvement[13]. 
The Lean approach was first applied to world automotive 
sector and its subcontractors[14, 15]. 

The beginnings of Lean appeared in France within the two 
big companies: Renault and Citroën[11]. Other non - 
automotive sectors have adopted the Lean approach such as 
the railroad sector (Alstom), cosmetics (L’Oréal), chemistry 
(Rhodia), floor coverings (Tarkett) and the metal industry 
(Alcan). Nowadays, the aerospace industry, electronics, the 
computer industry and all mass-market product industries 
have implemented Lean[16, 17]. Besides, Lean has extended 
to public services (admin istration, hospitals, and air 
transportation). Moreover, Lean’s principles apply to small 
and medium-sized enterprises[18, 19] as well as big 
companies[11]. 

3.2. Basic Concepts  

The Lean approach integrates a set of principles, p ractices, 
tools and techniques conceived to eradicate the causes of bad 
operational performance. The object ive of Lean is to 
optimize quality, costs, deadlines and productivity. To reach 
such an objective, it is necessary to act on the three 
ineffectiveness sources of any operational system: wasting, 
variability and lack of flexib ility[12].  

The elimination of wasting (Muda in Japanese) is at the 
core of the Lean approach. Wasting is defined as an action or 
a situation of non-value-creating for the customer[11]. Ohno 
identified seven types of wasting[20], among these, the 
overproduction is considered by Ohno as the most 
problemat ic, because it engenders and conceals all other 
types of wasting. So, the overproduction creates inevitably a 
surplus of stocks and this harms inevitably the continuous 
improvement[21]. An eighth type of wasting based on 
unexplo ited creativity has been added recently to the list by 
Liker[21]. Wasting covers all what adds costs and does not 
bring any value to the customer. ECOMANIA  is mnemonic 
to remember the eight wasting types[18] group as shown in 
the table below (Tab le 2). 

3.3. Lean Manufacturing Analysis 

We distinguish four levels of the Lean system 
analysis[11].  

Redefinition of the added value produced by a firm: on 
one hand, the added value of the goods must be defined from 
the customer the point of view. On the other hand, the firm 
has to assure a continuous flow of the value along its 
production line (Chasing stocks). 

Plan of production: the firm produces "by pulling" its 
production according to the demand and not "pushing" 
according to local production capacities. The productive 
tasks are standardized so as to facilitate the continuous 
improvement by suppressing non creative value tasks. The 
firm maintains rich partnership relations with suppliers and 
incites them to adopt its ways of production. 

Manager attitude: the managers and the workers have to 

find and eliminate underlying causes of problems as soon as 
they arise. Every employee is incited to reflect and to 
propose improvements of the productive system. These 
results in punctual construction sites of improvement 
(KAIZEN). Management has to take place “on the ground” 
because only direct experience of crisis situations allows for 
an effective diagnosis (GENCHI GENBUTSI). Managers 
have to see the reality of dysfunctions by going to factories 
and they follow different process of manufacturing. 

Long-term strategy: the firm has to give priority to long 
term issues by clarifying its global objective and registering 
it in a sustainable way for the future. A lso, the firm has to 
seek permanent excellence. Firm seeks always excellence 
too keep its place of leaders in the market by dealing 
competition and supplying product with high quality. 

Table 2.  Wastings or Muda (Adapted by Bedry) 

 
E 

Excess of production 
or load 

Producing more than the required  
customer demand 

C Useless Circulation 
of  machines  and men 

Transporting  without with no 
real utility 

 
O 

 
Useless Operations 

Any superfluous operation in the 
process, realizing tasks which can 

be eliminated 

 
M 

 
Useless or 

unsuitable Movements 

Realizing useless movements 
during work. It  can damage the 

health of  the staff 

 
A 

 
Accumulation of stocks 

And  inventory 

Store quantities superior to the 
necessary quantity for the 

following stage of the 
manufacturing process. The stock 

represents immobilized money 

 
N 

 
Non-compliant 

Make defective products, that 
must be rectified, or that do not 
meet characteristics required by 

the customers. 

 
I 

 
Inoccupation of 

machines 
And people 

Waste of t ime, awaiting  
instructions, absence, lack of 

implication 

A A priori Main wasting at the origin of 
others 

4. Adopted approach in Lean 
Manufacturing  

Any approach should begin by stating the pursued 
objectives to give meaning to further act ions. The Lean 
approach starts downstream and goes back upstream using 
proper tools and common sense to reach intensification of 
the organization competitiveness. Lean does not suggest 
starting from zero, but leans on existing status and acts on the 
ground. It is based on human factor and teams must be 
sensitive to pursue any wasting wherever stands their 
intervention and their role in the organization. Their work 
must be directed and guided by the notion of added value.  

Lean has to create value by eliminating wasting and 
identify it; the company will base on Lean concepts and will 
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move forward step by step in the implementation of new 
procedures while modifying its habits for the long term. 

4.1. Tools for Lean Manufacturing 

Lean Manufacturing includes several tools which apply to 
all the environments and facilitate actions of transformation 
of the firm. Among these tools we quote[11]: 

5S: basic rules for order and discipline, they are inevitable 
preliminaries for any project of improvement, 

Visual management: steering base for continuous 
improvement of everyday life which objective is to inform in 
real time and to  allow immediate reaction to solving 
problems, 

Kanban: production organization system with maps or via 
a simple v isual system allowing to view flows and to reduce 
important inventory and stocks,  

Poka Yoke: simple system allowing to avoid operators 
involuntary errors and is called " anti-error system ", 

Single Minute Exchange Die (SMED): Deepening of 
value-added optimization t ime, it is an  organization method 
for optimizing an unproductive functioning situation to gain 
in flexib ility, 

Value St ream Mapping (VSM):  a  method of analysis 
which allows defining the main productivity reserve of a 
production unit by tracing the complete room production 
flow. The flow of parts measured time, stock levels of and 
their value, allows defining a certain number of 
improvement construction sites to be set up first and 
foremost in a Lean Manufacturing approach. 

Total Productive Maintenance (TPM): it is an essential 
Lean Manufacturing tool that measures breakdowns and 
mach ine stops as well as their associated risks. A corrective 
action plan can be set up then, as well as a real preventive 
maintenance management. 

4.2. Adopted Approach: The 5S method 

We opted for the 5S approach because it is a basic tool 
favoring an environment of effect ive work, creat ing a 
dynamics of change, reducing waste and moving the 
company into the change approach. This approach 
establishes economic stakes as well as permanent progress 
and its application allows build ing robust foundations of 
Lean manufacturing.  

This approach is a part of fundamental practices that 
companies have to master, which in principle is easy to 
understand and its implementation does not require a 
particular know-how, not an important financial investment. 
The "5S" is an abbreviation of five Japanese words 
beginning with S: Seiri, Seiton, Seiso, Seiketsu, Shitsuke. 
They consist of a process and a method of creation and 
preservation of an organized, clean and successful 
workspace. The "5S" (Table 3) are essential in an effective 
elimination of wasting which is the main objective to change 
mentalities and to  start a politics of continuous 
improvement[22, 23]. It is the first implemented tool in an 
approach Lean. 

It is a professional approach and cannot be improvised. All 
the services of the company are concerned (from ordering to 
expedition of the product) and one should not consider that 
only workshops do and have to practice this approach. A 
firm is judged by clients through its holding, speed, reception 
presentation, sales network, head office; the first impression 
that it gives is organization of its workshops.  

This approach applied with methodology and rigor 
exhibits visible and computable results on cleanliness, 
environment, in-house atmosphere, brand image of the firm, 
quality but also safety. It  also establishes an approach of 
continuous improvement. It is an evolutionary cycle which 
follows the principle of the Deming wheel[24] called  Plan - 
Do – Check – Act (PDCA).  

The first cleaning serving to establish the inventory of 
fixtures can be exp loited as: 

Plan": define the objectives to reach and to plan the 
implementation of actions,  

"Do": it is about the implementation of corrective actions,  
"Check": this phase consists in verify ing the infringement 

of the fixed objectives,  
"Act": according to the results of the previous phase it is 

advisable to take precautionary measures. 

Table 3.  Method 5S 

Name Definition Activities Resulting 
Profits 

1 
: 

Se
iri

 

So
rt 

 a
nd

 
th

ro
w

aw
ay

 
 

Consists on keeping only 
what is necessary and 

Eliminating the useless. 

Facilitates 
the 

identification 
of the wasting 

2 
: 

Se
ito

n 

Ti
dy

 up
 

 

Advocate the 
generalization of the 
doctrine “A place for 

everything and 
everything on its place” 

Allow a 
visual control 

3 
: 

Se
iso

 

Cl
ea

n 
 A means to discover 

anomalies and gaps. 

Make the 
perfect quality 

a reality 

4 
: 

Se
ik

et
su

 

St
an

da
rd

ize
 

 

Perpetuate  the 3 first 
S’s by means of 

systems and procedures 

Allow 
standardization 
of operations 

5 
: 

Sh
its

uk
e 

In
sti

tu
tio

na
liz

e 

Maintain a stability of 
the working 
environment. 

Favor the 
safety, 

Contribute to 
the satisfaction 

of the 
employees. 

5S seems evident and full of common sense but sufficient 
attention is rarely played and few efforts to put them into 
practice are made. This method may seem superficial and 
simply linger to make a systematic fuss on working 
environment but the real reason of its implementation is to 
locate the problems at once. Its objective is the elimination of 
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the wasting (in time, space, materials and efficiency). It thus 
has a direct impact on all the wasting and consequently on 
the improvement of quality, costs and deadlines. This 
approach allows advantages from which the employees are 
going to benefit. The first three stages (Seiri, Seiton, and 
Seiso) are concrete actions. They are the most difficult to set 
up because they require to review methods of work and 
require making a big change. The last two phases (Seiketsu, 
Shitsuke) are more like reflect ive activit ies and formalization 
estimating more and valorizing employees[25]. The 5S 
method is also a philosophy of essential participative 
management to manage and organize jobs (technical and 
administrative) with the aim of optimizing the productivity, 
establishing and perpetuating a state of mind which will 
contribute to the continuous improvement and to 
competitiveness. It requires however a support and a strong 
implication of the hierarchy to insure the follow-up and tasks 
control. 

5. Validation Approach in Algerian 
Firm 

5.1. Study Context 

As an important producer of gas (fourth in the world), 
Algeria is an excellent supplier for the countries of the north 
bank of the Mediterranean Sea. The natural gas being a 
source of energy less polluting than the oil or the coal 
arouses an increasing interest more and more looked for both 
for reasons of environment and efficiency. In front of the 
international important demand of A lgerian gas, several 
infrastructures of gas are born and so come to strengthen the 
already existing units to strengthen the productive capacity. 
The supply of the liquefied natural gas requires heavy, 
complex and expensive industrial p lants but is expanding of 
opportunities as well for the producing countries as the 
consumer countries in terms of transport and flexibility. It 
will lead important socioeconomic effects in the countries of 
transit while contributing to the environmental protection. 

The Liquefied natural gas has a very promising future and 
Algeria already positions in pole position in  this juicy market. 
The process of liquefaction allows condensing the natural 
gas in GNL by reducing its volume of a factor of about 600 
for the same calorific value, what facilitates its transport by 
sea route. Besides, it consumes an important quantity of 
energy: the factory of liquefaction uses about 12 % of the gas 
which is delivered to him for his own functioning, in 
particular to feed its hot air pumps. The production of the 
vapour plays an important role as source of energy fo r the 
functioning of diverse equipment (generative turbo: 
electricity production, turbo compressors: compression of 
gas KT (110/120/121/130), heaters: for the exchange of heat, 
turbo pumps: fo r the functioning of pumps, cooling, 
condensations). This vapour is produced[26] by a set of 
eighteen ( 18 ) boilers for six ( 6 ) capable trains each to 
produce 136 T/H of vapour in 62 bars 440 ℃. the boiler 

which is characterized by an upper interconnected lower ball 
(balloon) and a ball (balloon) by tubes taking on the 
combustion chamber. The boiler is fed with water by pumps 
thanks to a saver which warms the water of supply in 109 ℃  
and 65bars. By convection, the water circulates through both 
superimposed balloons, upper balloon or balloon vapour 
separate the water of the vapour which fo rmed in tubes. The 
vapour is taken back at the top of the upper balloon and 
overheated in 445 ℃. At the release, the vapour gets through 
a desuperheater which returns the temperature of vapour to 
440 ℃. Every  boiler is equipped with  two ( 2 ) burners fed on 
one hand with gas (or it gasoline) by the combustible gas 
network, on the other hand in air the supply of which  is 
assured by a turbo ventilator. Each of the parameters of the 
boiler must be checked to assure the smooth running and the 
maximal efficiency on the boiler. This control is made by 
instruments of transmission, indication and regulation, 
strengthened for more safety by switches to give the alarm is 
to provoke releases. The process of production of the 
component "boiler" is characterized by: 

· Elements incomers (raw material): gas, Ignit ion 
(Combustion air), Water. 

· Elements of exit (release): the boiler produces 136t /  
hour of vapor in 62 bars and 440 ℃. 

· The resources: combustion air, Gas. 
· The pilot ing: the control and the regulation of all the 

boilers of the complex are assured by the digital system of 
control command (SNCC or DCS). 

5.2. Identification of Dysfunctions 

The validation of the method 5S was tried on the "boiler", 
a constituent of a gas Algerian  company, which  frequently 
broke down. To correct these distortions, it is necessary to 
make so that the breakdowns do not occur any more. It is 
thus necessary to analyze the situation and to discover the 
origin  of the incidents which increase the maintenance cost. 
Among the current techniques, the diagram of Ishikawa 
allows to look for the causes of quality problems. The 
efficiency of this diagram bases on two points: it helps to 
simplify a complex problem and it facilitates the group work 
by directing avenues of research while avoiding neglecting 
certain important factors. The identified  problem is the 
frequent breakdowns of the boiler. We listed the potential 
causes in classes by using the diagram of Ishikawa[27] 
following the rule of 5M (Material, Workforce, Machines, 
Methods, Environment).  

The diagram (Figure 1) shows a vision of the defects 
generating frequent breakdowns. 

For example in “the family Workforce" the cause of a 
breakdown of the boiler can be faults of communication 
between the performer and the employer. 

5.3. Application of the 5S Method 

We applied the 5S method to these dysfunctions. Every 
"S" is applied to every dysfunction found from the diagram 
of Ishikawa (Table 4).  
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Figure 1.  Ishikawa Diagram 

Table 4.  Application of the 5S method 

Ishikawa axis Dysfunctions 
 

Method 5S 
1 2 3 4 5 

Raw materials 

No power supply X  X   
Loss of the utilit ies of cooling  X    

Sensitive materials or bad qualities X X    
Appearance of gaseous unburned (imperfect mixture Air-Gas)  X X   

Bad combustion  X X X  
Excess of quantity of the gas X     

Excess of vapour X     

Material 
 

Risk crack of the ceramic filter  X X   
Dilapidated equipments and not corresponding parts X     

Badly maintained equipments X     
Problem of analyzers installed in every boiler X X X  X 

Jamming of fins  X X   
Bad placement of the probe at the level of the boiler  X X  X 

Bad exploitation of arrest of the boiler X X X  X 

Environment 

Problem of the dust  X   X 
Very high humidity  X   X 

Very high level of noise  X   X 
Problem of the bad weather (rain)  X   X 

Numbers of accidental leaks of dangerous substance  X   X 
Temperature of too much brought up flame where from risk for tubes  X   X 

Database instrumentation boiler process incomplete  X  X X 
Non-existence of the working procedures X X X X X 

Incomplete documentation X   X X 
Defect of protection X   X X 

Defective and unimplemented maintenance  X  X X 
Unimplemented periodic control  X  X X 

Haste in the decision-making  X X X X 
Uncertainty concerning the roles and the responsibilit ies  X X X X 

Coordination and deficient responsibilit ies  X X X X 

Workforce 

Bad manipulation X X  X X 
Miss training    X X 

Failure due to the lack of attention    X X 
Sabotage  X  X X 

Load of too much brought up work X   X X 
Tired, lack of motivation, put under stress, annoyed staff    X X 

Individual problem of health    X X 
Staff not qualified to make the task    X X 

Miss communication between the performer and the employer    X X 
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5.4. Corrective Actions 
The application of 5S is going to allow committing proposals of future corrective actions to be led. The objective is to 

eliminate the wasting and to improve the performance of the company. 
· Type 1 : Seiri 
This stage (Table 5) has for objective to make the difference between the indispensable and the useless and to get rid of all 

which blocks the job. 

Table 5.  Proposal corrections for 'Seiri' type 

Ishikawa axis Dysfunctions Profits 

Raw material 

No power supply 
Sensitive materials or bad qualities 

Excess of quantity of the gas 
Excess of vapor 

Maintenance 
Set up an information 

system 

Material 

Dilapidated equipments and not corresponding parts 
Badly maintained equipments 

Problem of analyzers installed in every boiler 
Bad exploitation of arrest of the boiler 

Maintenance to mitigate and assure the  
maintenance of equipments 

Methods 

Non-existence of the working procedures 
Incomplete documentation 

Defect of protection 
Bad manipulation 

Plan board of communication; Set up an 
information 

system; Procedures 

Workforce Load of too much brought up work Improve the working conditions 

· Type 2 : Seiton  
This stage (Table 6) has for objective to clean  up things quickly  and to cover implicit ly all the necessary procedures for that 

purpose. 

Table  6.  Proposal corrections for 'Seiton' type 

Ishikawa axis Dysfunctions Profits 

Raw  material 
Loss of the utilit ies of cooling 

Appearance of gaseous  because of an imperfect mixture Air-Gas 
Bad combustion 

Renew the material 

Material 
Risk crack of the ceramic filter 

Jamming of fins 
Bad investment(placement) of the probe at the level of the boiler 

Maintenance to mitigate and assure the  
maintenance of equipments 

Environment 

Problem of the dust 
Very high humidity 

Very high level of noise 
Problem of the bad weather (rain) 

Numbers of accidental flights of dangerous substance 
Temperature of too much brought up flame where from risk for tubes 

Improve the working conditions 

Methods 

Database instrumentation boiler process incomplete 
Defective and unimplemented maintenance 

Unimplemented periodic control 
Haste in the decision-making 

Uncertainty concerning the roles and the responsibilit ies 
Coordination and deficient responsibilit ies. 

Plan board of communication; Set up 
an information 

system 

· Type 3 : Seiso  
This stage (Table 7) has for object ive to watch the cleanliness of places so that the job and its environment is appropriate. 

Table  7.  Proposal corrections for 'Seiso' type 

Ishikawa axis Dysfunctions Profits 

Raw  material 
No power supply 

Appearance of gaseous because of an imperfect mixture Air-Gas 
Bad combustion 

Maintenance to mitigate and assure the  
maintenance of equipments 

Renew the material 

Material 

Risk crack of the ceramic filter 
Jamming of fins 

Bad  placement of the probe at the level of the boiler 
Problem of analyzers installed  in every boiler 

Bad exploitation  of  arrest  of the boiler 

Maintenance to mitigate and assure the  
maintenance of equipments 

 

Methods 

Haste in the decision-making 
Uncertainty concerning the roles and the responsibilit ies 

Coordination and deficient responsibilit ies. 
Non-existence of the working procedures 

Set up an information 
system 
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· Type 4 : Seiketsu  
This stage (Table 8) has for objective of to develop habits (apply rules) and a constant effort that everything remains in 

order. 
Table  8.  Proposal corrections for 'Seiketsu' type 

Ishikawa axis Dysfunctions Profits 

Environment 

Problem of the dust 
Very high humidity 

Very high level of noise 
Problem of the bad weather (rain) 

Numbers of accidental flights  of dangerous substance 
Temperature of too much  brought up flame where from risk for tubes 

Renew the equipment 
Improve the working 

conditions 

Material 
Bad  placement  of the probe at the level of the boiler 

Problem of analyzers installed  in every boiler 
Bad exploitation  of arrest  of the boiler 

Renew the equipment 
 

Workforce 

Miss training 
Failure due to the lack of attention 

Tired, lack of motivation, put under stress, annoyed staff 
Individual problem of health 

Staff not qualified to make the task 
Miss communication between the performer and the employer 

Load  of too much  brought up  work 
Sabotage 

Improve the working 
conditions 

Methods 

Incomplete documentation 
Defect of protection 

Database instrumentation boiler process incomplete 
Defective and unimplemented maintenance 

Unimplemented periodic control 
Bad manipulation 

Haste in the decision-making 
Uncertainty concerning the roles and the responsibilit ies 

Coordination and deficient responsibilit ies. 
Non-existence of the working procedures 

Set up an information 
System; Procedures 

· Type 5 : Shitsuke  
This stage (Table 9) has for object ive to set up a system allowing to make progress and not to return behind. 

Table  9.  Proposal corrections for 'Shitsuke' type 

Ishikawa axis Dysfunctions Profits 

Workforce 
 

No power supply 
Appearance of gaseous because of an imperfect mixture Air-Gas 

Bad combustion 
Risk crack of the ceramic filter 

Jamming of fins 
Bad  placement  of the probe at the level of the boiler 

Problem of analyzers installed  in every boiler 
Bad exploitation  of  arrest  of the boiler 

Improve the working 
conditions 

Clean up the social climate 

Methods 

Bad manipulation 
Incomplete documentation 

Defect of protection 
Uncertainty concerning the roles and the responsibilit ies 

Coordination and deficient responsibilit ies. 
Non-existence of the working procedures 

Incomplete documentation 
Defect of protection 

Set up an information 
System 

Procedures 

 

6. Conclusions 
Lean Manufacturing is designed to optimize all business 

processes, to eliminate waste and implement a lean 

organization, agile and efficient. It includes several tools that 
apply to all environments and facilitate the actions of firm 
transformation. 

Among these tools, the 5S method proposed is to improve 
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working conditions and safety and results in effects visible 
very quickly. Th is approach is based on participative 
management and plays an essential ro le in solving problems, 
the transformation of the workstations environment and 
accident prevention. 

The 5S methodology is very easy to understand, but the 
hardest is not to understand nor to start a 5S approach but to 
pursue it, hence the importance of visual management so that 
everyone knows immediately that something in going wrong. 
To do so, we must develop indicators to monitor the 
evolution of 5S activit ies (before, during and after).  

It is a part icipatory approach requiring  that all persons 
(employees and responsible) to be present when it is started. 
It improves productivity, because a pleasant and practical 
environment saves time and increases quality of life. The 
concrete success of the methodology developed will depend 
primarily on the motivation and competence of each agent. 
Mobilizat ion of each will be crucial to allow optimal 
organization of resources and activities within the company 
and will only be directing efforts of all towards achieving the 
strategic objectives previously validated by the firm manager. 
In this paper we identified at first the dysfunctions by means 
of the diagram of Ishikawa and then we applied  the tool 5S to 
all the identified causes. We opted for the 5S approach 
because it is a basic tool favoring an environment of effective 
work, creating a dynamics of change, reducing waste and 
moving the company into the change approach. 

This paper is a first step towards improving and will be 
complemented by other tools at intervals designed to 
implement other actions. We made a first attempt to apply 
the 5S method in an Algerian firm. The results consist of 
proposed actions that will allow an improvement of the 
production process.  
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