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INTRODUCTION - CHALLENGES

ÅCustomer Expectation and Demands

ÅGlobal Economy

ÅVolatile Market Dynamics

Å Increasing Product Complexity

ÅLimited Resources

ÅRecessions

ÅCompetitiveness and Profitability



PROBLEM STATEMENT

2008 Global Financial Crisis

ÅJob losses in South Africaôs automotive industry

ÅToyota, GMSA, VWSA, Ford

Case Study Organisation

ÅGlobal footprint in the international automotive industry

ÅLeading manufacturer of engine cooling systems and service parts

ÅSimilar challenges as the rest of the global manufacturing community

ÅReduce sales forecast due to decrease in orders from customers

ÅCustomers were in an overstocked position

ÅProfits margins eroded due to reduced turnover

ÅProcess defects, excessive scrap, inaccurate inventory levels and 
defective products supplied to customers



SUGGESTION OF EXPERTS

Operational 
Excellence 

Total Quality 
Management

Value 
Engineering

Theory of 
Constraints

Total 
Preventive 

Maintenance

Six Sigma

Lean 
Manufacturing

Business 
Process Re-
engineering



AIMS AND OBJECTIVES

ÅFramework to improve 
current lean 
manufacturing process 

AIMS

ÅInvestigate strengths and 
weaknesses of current 
lean manufacturing 
process

ÅRepercussions of lean 
manufacturing principles 
on process and quality 
improvement

OBJECTIVES



RESEARCH DESIGN AND METHODOLOGY

Problem 
Statement

Inductive 
Reasoning

Critical Thinking 
(Benchmarking & 

Conferences)

Theoretical 
Strategy (Review of 

Literature)

Empirical 
Evidence 

(Questionnaires)

Pilot Test 
(Feasibility)

Quantitative

Sampling Purposive



CRITICAL THINKING OF LEAN EXPERTS
LITERATURE REVIEW

Value - Specify value from the point of 
view of the customer

Value Stream - Identify the value stream 
from raw material to the customer

Flow - Make value flow, strive for one 
piece flow and reduce batch sizes

Pull System - Manufacture only what is 
needed or pulled by the customer

Perfection - Produce perfect products with 
minimum or no waste



CRITICAL THINKING OF LEAN EXPERTS
LITERATURE REVIEW

The principles of lean manufacturing (Adapted from Karlsson and Ahlstrom, 1996:26)



CRITICAL THINKING OF LEAN EXPERTS
LITERATURE REVIEW

Lean 
Manufacturing

Zero Defects

Continuous 
Improvement

Vertical 
Information 

Systems

Just In Time
Elimination 

of Waste Continuous 
Improvement

Decentralised 
Responsibilities

Integrated Functions

ñPullò instead 
of ñPushò



CRITICAL THINKING OF LEAN EXPERTS
LITERATURE REVIEW

The ñ4Pò model and where most companies are (Adapted from Liker, 2004:13)



RESULTS AND DISCUSSIONS

Population

Å625 Employees

Å300 questionnaires

Sample = 254 

ÅManagers / Foreman - 24

ÅSupervisors ï27

ÅEngineers ï11

ÅTechnicians ï45

ÅAdministration ï14

ÅAuditors ï23

ÅOperators - 110



RESULTS AND DISCUSSIONS

Elimination of Waste

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

1.1) Products are manufactured 

only when required
3.1 -1.9 0.635 0.000 0.034

1.2) Inventory in stores is kept to 

a minimum
2.9 -2.1 0.684 0.004 0.008

1.3) The movement of material 

within the organisation is kept to 

a minimum

3.0 -2.0 0.637 0.261 0.547

1.4) Operators or processes do 

not wait unnecessarily during 

production

2.6 -2.4 0.579 0.052 0.022

1.5) Operators do not move 

excessively to complete a task
3.0 -2.0 0.614 0.000 0.168

1.6) There are no unnecessary 

processing steps in production
3.1 -1.9 0.681 0.006 0.405

1.7) Defects and scrap are 

constantly monitored
3.2 -1.8 0.640 0.002 0.239

1.8) Employees are motivated to 

be more creative
3.2 -1.8 0.556 0.000 0.001

Overall 3 -2.0 0.628 0.844



RESULTS AND DISCUSSIONS

Continuous Improvement

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

2.1) All employees are asked to 

assist in solving problems           
2.9 -2.1 0.638 0.005 0.001

2.2) Training is provided for all 

employees on continuous 

improvement

2.9 -2.1 0.603 0.144 0.003

2.3) Employees are motivated to 

come up with suggestions
3.5 -1.5 0.729 0.056 0.000

2.4) Kaizen workshops are held 

to assist in improving operations
3.1 -1.9 0.613 0.191 0.002

2.5) The Plan Do Check Act 

(PDCA) cycle is used to address 

problems

3.0 -2.0 0.564 0.009 0.000

2.6) There is order and 

cleanliness in the organisation 
3.4 -1.6 0.678 0.094 0.000

Overall 3.1 -1.9 0.637 0.845



RESULTS AND DISCUSSIONS

Zero Defects

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

3.1) Operators are responsible to 

identify defects
3.3 -1.7 0.690 0.165 0.000

3.2) Operators are encouraged to 

stop the line should a defect occur   
3.0 -2.0 0.602 0.162 0.000

3.3) Operators are responsible to 

correct defects
2.9 -2.1 0.582 0.010 0.000

3.4) Poka-Yoke devices are used 

to prevent defects
3.2 -1.8 0.653 0.011 0.000

Overall 3.1 -1.9 0.632 0.832



RESULTS AND DISCUSSIONS

Just-In-Time

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

4.1) Components are delivered 

to each workstation on time                  
2.7 -2.3 0.691 0.011 0.004

4.2) Components are delivered 

to each workstation in the 

correct quantities

2.7 -2.3 0.747 0.130 0.047

4.3) Correct components are 

delivered to each workstation
2.9 -2.1 0.709 0.018 0.001

Overall 2.8 -2.2 0.716 0.821



RESULTS AND DISCUSSIONS

Multifunctional Teams

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

5.1) Multifunctional teams exist 

within the organisation                             
2.9 -2.1 0.598 0.128 0.000

5.2) Operators within each 

department know how to 

perform all operations

2.8 -2.2 0.543 0.008 0.009

5.3) The organisation does not 

rely on designated employees to 

perform specific tasks

2.7 -2.3 0.458 0.819 0.078

5.4) Tasks are rotated between 

operators within a department
3.0 -2.0 0.566 0.097 0.001

5.5) Teamwork promotes trust, 

support, respect and 

collaboration

4.1 -0.9 0.795 0.480 0.680

Overall 3.1 -1.9 0.592 0.593



RESULTS AND DISCUSSIONS

Decentralised Responsibilities

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

6.1) Operators are given more 

responsibilities in production                 
2.8 -2.2 0.650 0.003 0.001

6.2) The hierarchical level in the 

organisation is kept to a 

minimum 

2.9 -2.1 0.531 0.000 0.000

6.3) Operators are encouraged to 

make decisions concerning 

production and quality 

2.7 -2.3 0.666 0.018 0.000

6.4) Operators have real 

influence and power when they 

participate in decision making 

instead of serving as consultants

2.7 -2.3 0.631 0.067 0.000

Overall 2.8 -2.2 0.619 0.745



RESULTS AND DISCUSSIONS

Integrated Functions

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

7.1) Operators are given a 

broader range of tasks
2.8 -2.2 0.591 0.000 0.001

7.2) Sufficient training is 

provided to multi -skill employees
3.1 -1.9 0.576 0.712 0.013

7.3) Employees are rewarded for 

learning new skills
2.6 -2.4 0.569 0.005 0.136

Overall 2.8 -2.2 0.579 0.607



RESULTS AND DISCUSSIONS

Vertical Information Systems

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

8.1) The organisation is 

transparent in all aspects of the 

business

2.8 -2.2 0.663 0.016 0.008

8.2) Strategic information such 

as the organisations market 

plans, and financial 

performance is communicated 

to all employees

3.0 -2.0 0.721 0.090 0.013

8.3) Operational information 

such as productivity, timeliness 

and quality is communicated to 

all employees

3.2 -1.8 0.678 0.585 0.000

8.4) Information is continually 

displayed in dedicated spaces 

throughout the organisation

3.3 -1.7 0.660 0.143 0.000

Overall 3.1 -1.9 0.680 0.831



RESULTS AND DISCUSSIONS

ñPullò instead of ñPushò

Question Mean Gap Communality
p-value for 

Department

p-value for 

Position

Cronbach's 

Alpha

9.1) All employees have 

profound knowledge on how a 

pull system works

2.2 -2.8 0.627 0.003 0.036

9.2) Production is made to actual 

customer demand rather than to 

forecasts

3.0 -2.0 0.696 0.437 0.004

9.3) Each workstation pulls the 

output from the preceding 

process 

2.9 -2.1 0.668 0.008 0.000

9.4) A Kanban card system is 

used to signal when material is 

required

2.4 -2.6 0.697 0.001 0.004

Overall 2.6 -2.4 0.672 0.773



RESULTS AND DISCUSSIONS

Empirical evidence of significant relationship between Lean success 
factors and manufacturing performance.

Strengths and weakness of the current lean manufacturing process

Significant positive relationship - between findings and the organisations 
excessive scrap, process defects, inaccurate inventory levels and defective 
products supplied to customers. 

Areas identified for improvement - additional work is necessary.



RESULTS AND DISCUSSIONS

Difference in opinion between positions and departments 
indicate - gap in understanding the actual production system. 

Identified 16 areas of improvement

Lean manufacturing benefits cannot be affirmed by the 
employees. 



RESULTS AND DISCUSSIONS
IMPROVEMENT AREAS

Lean Principle Improvement Area

Elimination of Waste

¶ Operators or processes waiting unnecessarily in production

¶ Taking immediate corrective action when defects and scrap appear

¶ Encouraging employees to be more creative

Continuous Improvement
¶ Including more employees from the shop floor in Kaizen activities

¶ Maintaining order and cleanliness in the organisation

Zero Defects
¶ Instilling that all employees are responsible for the quality of products 

¶ Increasing the use of Poka-Yoke devices

Just-in-time

¶ Ensuring the correct quantity of components are delivered to 

workstations on time

Multifunctional Teams
¶ Eliminating reliance of designated employees for certain processes

Decentralised 

Responsibilities
¶ Allocating responsibilities to employees on the shop floor

Integrated Functions
¶ Training employees to multi-task

¶ Providing recognition or rewards for employees learning new skills

Vertical Information 

Systems
¶ Transparency in all aspects of the business

Pull instead of Push System
¶ Training on ñpull systemsò

¶ Training on Kanban 



CONCLUSION AND RECOMMENDATIONS

Organisations that claim to manufacture lean ïopportunity to 
improve performance significantly. 

Organisations lack the understanding of the coherence 
between the variety of tools.

Despite the wide knowledge and resources available, 
organisations fail to complete the transition from theory to 
practice.



CONCLUSION AND RECOMMENDATIONS

The hypothesis is supported by the results of insufficient lean adoption, 
which reveal the extent and nature of the differences between the idealised 
prescription in the organisation and the reality on the shop floor.  

The most significant conclusion is what the organisation is currently doing 
and not what it should be doing. 

The organisation in which this study was undertaken and other 
organisations that have documented procedures should have structured 
follow up mechanisms to ensure sustainability. 



RECOMMENDATIONS BASED ON STUDY

Lean manufacturing success - involve management support, employee 
participation and a highly skilled workforce. 

Employees are the single most important resource for an organisation and 
by developing an open, honest and transparent culture it would ensure the 
system works effectively. 

All the lean manufacturing techniques mentioned do not entail simply 
practising the tools but rather adopting a philosophy which the employees 
bring into reality. 

Management - closer attention to structured performance evaluators.



RECOMMENDATIONS FOR THE 

AUTOMOTIVE INDUSTRY

Organisationôs performance can be established by leveraging into the 
manufacturing system from an operatorôs point of view. 

Motivating employees ïInclusion during the entire implementation 
process.

Managers - spending more time on the production floor to convince all 
employees that all operations are important. 

Cultural changes and follow up procedures - necessary for organisations 
seeking to implement lean manufacturing. 


