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Abstract: Implementing lean manufacturing is a complex and everlasting task. The workers involving 
in production processes are the pivot of the lean manufacturing implementation. Training is known as 
a vehicle to assist the implementation process. Despite awareness of the training importance, so far, a 
little is available to assist to organise an efficient training. This paper summarises the overview of lean 
manufacturing and discuss the importance of human resource within lean implementation process. It 
then proposes a training framework for production workers in lean environment. 
 
1. Introduction 
 
Manufacturing enterprises are facing 
increased worldwide competition. 
Companies have to meet the rapidly 
changing customers’ demand and market 
requirements as quickly as possible without 
decreasing its productivity or even with 
increasing productivity. As the answer to 
manufacturing challenges, many different 
manufacturing processes were introduced in 
academic and practice. Lean Manufacturing 
(LM) has been one of the central issues of 
manufacturing enterprises since Toyota has 
magnificently improved its manufacturing 
performance through Toyota Production 
System (TPS). Development of worker 
training model still remains as a disputable 
issue within LM since very little training-
related research exist within engineering.  
This paper first reviews the history of LM, 
and then discusses the worker side of LM. 
Finally, it proposes a training model for 
production workers in lean environment. 
 
2. Overview of Lean Manufacturing 
– elimination of all kinds of waste 
 
The concept of Lean can be tracked back to 
1903 when Henry Ford first produced his 

automobile. In the first Ford production 
system, every parts and every car was built 
one by one at a time by skilled craftsmen 
and skilled fitters by hand. As the result of 
depending on skilled craftsmen, mass 
production was difficult. In order to achieve 
mass production, Ford 1) introduced a more 
precise measurement system for parts 
production, 2) simplified the car model, 3) 
decreased the number of tasks per labour, 
and 4) introduced the assembly line. This 
production method called continuous-flow 
manufacturing has achieved mass 
production of the affordable Model T. 
(Ehrlich, 2002) 
Continuous-flow manufacturing has inspired 
the Toyota’s production system. However, 
elimination of wastes of continuous-flow 
manufacturing and adjusting to Japanese 
culture and market size have resulted in a 
better production system that decreases 
production cost while increasing the quality. 
(Ehrlich, 2002) This production system is 
now known as the TPS. Eventually, TPS has 
evolved to the production philosophy of 
LM. LM is a series of techniques that aims 
to identify and eliminate all kinds of wastes 
– Seven ‘Wastes’ - or in Japanese ‘Muda’ - 
have been identified – 1) Waste of 
overproduction, 2) Waste of waiting for 
machines or operators, 3) Waste in 
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transportation, 4) Waste of processing itself, 
5) Waste of inventory, 6) Waste of 
movement of operators and 7) Waste of 
making defective products. 
 
3. Human side of Lean  
 
3.1 Requirements of Workers 

I ) Flexibility and Multi-skilled 
Flexibility has been paid a huge attention in 
recent manufacturing environment. The 
employees are required to be capable of 
adapting to the complexity of unexpected 
changes in work environments, customer 
orders, product development and rapid pace 
of technology and keeping the same level of 
performance quality without halting 
production or reducing productivity. 
LM requires fairly high level of flexibility in 
workers. The flexibility required in lean 
environment can be only achieved through 
developing multi-skilled workers. 
 
II ) Team Work and Flexibility 
LM is completely based on the team work 
thereof considered as the heart of LM. Each 
worker has to be able to carry out all the 
others’ tasks in the group (cross-training). 
Team working provides a chance to 
communicate with other workers and give 
suggestions in the group – kaizen circle. 
However, Parker et al. gives some case 
examples failure of work team activities in 
their article; e.g. only the supervisors attend 
the meeting and/or meet only a few minutes 
to hear supervisor’s exhortations. Another 
controversial issue on team working is a 
driving force of a team, i.e. team leader. The 
team leaders are responsible for process 
improvement, the allocation of work 
amongst the team and the setting of work 
pace, as well as training and the settling of 
grievances. (Delbridge, 2005) For shop floor 
workers, the team leader is the most closest 
and reliable person to who the workers can 

talk without bias. (Kaneda, 2004) 
Consequently, the leadership is a pivotal 
skill in shop floor under lean production. 
 
III ) High Motivation 
Motivation is a key vehicle to make 
workable lean manufacturing. Lean 
Production is “fragile” which relies on the 
contributions of skilled and motivated 
workers in order to make achievable LM 
philosophies. (MacDuffie, 1995) In other 
words, if the workers deny their attention at 
spotting problems and their skill at solving 
them, the whole idea of LM will fail. LM is 
an enduring journey. Consequently, the 
workers are required to be highly motivated 
and managers and team leaders are required 
to at least eliminate the sources which de-
motivate the workers. 
 
3.2 Problems within workers in lean 
environment 
 
I) Uptight working environment 
In spite of the advantages, LM has been 
criticised in context of working conditions. 
Cutting non-value-added activities and 
eliminating buffers are continually 
increasing workers’ pressures. Parker et al. 
criticised LM as “management by stress.” 
Hence, it is important not to consider LM 
just as a series of mechanistic techniques. 
Motivation, empowerment and respect for 
workers are the key aspect for long-term 
preservation of LM. (Hines et al., 2004) 
 
II) Lack of strategy on human resource 
It has not been established the best worker 
practices in lean environment. (Genaidy et 
al. 2003) It is a crucial issue for any 
manufacturing company wishes to introduce 
LM in production line as human resources 
are the central key of implementation. 
Without well established workforce 
practices, LM may not contribute to 
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company performance or even negative 
impact might occur. As for this solution, 
workforce training has being argued as an 
important driving force of LM. 
 
4. Make Lean Manufacturing Work 
 
Even though LM theories and philosophies 
bring a lot of good ideas, it has also some 
weaknesses that suggest us not to be too 
optimistic and not to consider as a panacea 
for everything that troubles the production 
process. 
 
4.1 High quality of training 
In the past, the companies did not have 
knowledge or skills of worker training in 
organizing and upgrading their skills. As a 
result, organizations failed to transfer to 
competitive contemporary companies owing 
to their mismanagement of workforce. 
Recently, some researches confirmed that 
worker training is essential in achieving 
higher productivity, better performance, 
improved quality, technology application 
and techniques adaptation. (Pennathur et al., 
2003, Tennant et al., 2002) Training can 
also build royalty to the company, improve 
worker moral and develop motivation. It has 
been shown that quality of training provided 
to the employees will significantly affect 
efficiency and productivity. (Pennathur et 
al., 2003, Riding et al., 2002) However, only 
little research suggests a strategic training 
framework or programme for line operator 
in manufacturing environment. (Pennathur et 
al., 2003) Companies develop training 
programmes themselves with own 
proficiency. (Mitel et al., 2004) 

Many proponents of LM give heavy 
attention on training. When a manufacturing 
company introduce LM at operational level, 
training is the backbone of the 
implementation process. Unfortunately, 
there are still many UK companies which do 

not have an extensive understanding of 
training endeavour even though they have 
noticed the importance of training. Without 
substantial understanding of training strive, 
such whole training process seems merely 
waste of resources, time and money.  
It is obvious that training is an inevitable 
issue for any manufacturing companies to 
maintain their competitiveness and matter-
of-course it is the fundamental of LM 
implementation process. Moreover training 
itself is a comprehensive subject and should 
be considered as one of the business 
strategies thus organising a strategic training 
is a complicated process. To make LM 
work, the firm has to take the initiative a 
strategic training program in applying the 
LM. 
 
4.2 Full support from top management 
and trusting relationship 
 
LM requires new type of relationship 
between management and workers. Workers 
must be considered resources with the 
potential to contribute to improvement and 
lean implementation. Implementing LM is a 
long journey and takes time to see the 
benefit.  
Especially, it might take longer time to gain 
the benefit financially than lead-time 
improvement or any other improvements in 
shop floor. However, it is important to seek 
long-term benefits but not an immediate 
profit. 
Trusting relationship is also highly required 
to make LM work. Often workers are not 
willing to cooperate as they are afraid of 
losing their jobs. Without employment 
guarantee, it is not possible to obtain 
workers participant in implementation 
process. (Wakamatsu et al., 2003) One of 
the ways to achieve this relationship is to 
guarantee life time employment which is 
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often recognised as one of the Japanese 
company culture. 
 
5. New Approach to train workers 
in lean environment 
 
As discussed earlier, a strategic training 
programme is utmost importance issue in 
LM implementation process. Yet, there is no 
one set of rules that give the way to organise 
a strategic training for workers in lean 
environment. Even though there are some 
different training approaches and strategies 
available, every author presents different 
views based on their research, knowledge, 
understanding and experiences. Hence, 
training for workers in lean environment 
needs to have a solid theoretical framework 
which could provide a basis practices to 
work on even though recommendations by 
theorists and researchers sound logical and 
valid. Figure 1 illustrates the new training 
model. 
 
I ) Business strategy 
Process of planning is the most important 
phase in order to carry out an effective 
training. It is important to make clear “who 
we are,” “where we are (among the 
competitors, in the market, etc.),” “where we 
want to go and until when,” “what the 
customers’ needs are,” and organisations’ 
objectives and aims of business. Those 
views should be neither too ambitious nor 
too modest as they could worsen the current 
competitiveness. 
 
II ) Identify degree of leanness 
It is important to identify the degree of 
leanness in both production system and 
individuals; which LM philosophies or 
techniques have applied, to where, and to 
whom. Every company has its own 
application process and scale of leanness; 

however, degree of leanness has to be 
judged strictly impartially. This assessment 
aims at expanding proficiency of training 
programme and preventing from wasting the 
resource, time and money involving in 
training. 
 

 
 
Figure 1: A proposed morel for training 

 
 

III ) Identify training objectives and aims 
Training objectives and aims are the results 
that organisations want to achieve and are 
related to business strategy. The objectives 
and aims have to be realistic, meaningful, 
specific, and achievable. They can be 
divided into short-term and long-term 
depending upon the time scale or business 
priority. Furthermore, if the production 
workers can involve into this stage, it can be 
foreseen the benefits for the firm since the 
workforces may have better propositions for 
training programme and might feel they are 
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considered as an important part of the 
training. 
 
IV ) Identify the skill and knowledge gap 
After objectives and aims are set, locating 
skill and knowledge gap between present 
status and future requirement is vital. 
Evaluation of the current skill and 
knowledge should be neither overestimated 
nor underestimated; otherwise the training 
will not make any meaningful contribute to 
both workers and organisations. 
 
V ) Organise training 
This is the phase at which detail training 
plans are organised. There are some 
questions to be answered in this stage such 
as; 

1) Who is the most suitable worker for 
training? 

2) Who will be the trainer? 
3) When is the best time to carry out the 

training? 
4) Which training method is the most 

suitable? 
5) What kind of material or equipment 

will be used? 
6) Where will be the training take 

place? 
In order to carry out the most effective 
training, these elements need to be 
systematically and deliberately 
encapsulated in training strategies and/or 
policies adapted by organisations. 

 
VI ) Actual training 
This is the actual implementation phase 
where chosen training methods take place. It 
is important to encourage the participants in 
order to make the training activities more 
rewarding for themselves and organisations. 
After all, this stage becomes the most 
critical phase of the whole training 
programme since it determines the success 

of training even though the training plan is 
well organised. 

 
VII ) Feedback 
This is the stage where suggestions and 
opinions are collected from trainees. It is an 
invaluable step in order to not only see the 
result of training but also make next training 
initiatives more effective and productive. 

 
VIII ) Evaluation 
It is a backbone of whole training agendas as 
it can perform as a tool to identify if the 
training programme has been carried out 
efficiently and improve training programme 
for future training. If the training progress 
seems going out of the way according to the 
evaluation, it enables the firm to rectify 
without wasting further time, money and 
resources. 
 
7. Conclusions 
 
The current surroundings of manufacturing 
companies accelerate the pace of LM 
implementation. There are accepted facts 
that LM ameliorates shop floor 
performances, yet the benefits can be 
maximised only when a company can obtain 
well-trained and highly motivated workers. 
Training is widely accepted as a method of 
developing labour skills, increasing worker 
flexibility, achieving higher productivity, 
improving quality of work and motivating 
workers. There is no doubt that training has 
to be carefully contemplated and deeply 
inherited as an organisational culture. The 
ever-growing numbers of companies in UK 
which intend to apply LM, however, are 
struggling to organise an effective training 
programme. This paper proposes a new 
training framework for workers in lean 
environment which commence identifying 
the business strategy. This proposed model 
not only provides a systematic training 
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programme but also ensures the efficiency 
of training by implementing evaluation 
process concurrently. Further research is 
required to validate the proposed training 
framework. 
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