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Abstract 

The introduction of lean principles is a common approach for organizations seeking to improve quality, lower cost, and shorten 

time to market. This paper is refers to the study undertaken to evaluate the development of lean manufacturing model for 

performance improvement of testing laboratories. The management Philosophy and tools of lean production come from the 

manufacturing Industry, where they were pioneered by Toyota Motor Corporation, which is viewed as the leader in utilizing 

these performance improvement methods. Lean has already enjoyed tremendous success in improving quality and efficiency in 

both the manufacturing and the service sector industries.   
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I. INTRODUCTION 

This research paper is focused on applicability, lean manufacturing to testing laboratories as for oil testing, coal testing etc. so as 

for improve customer satisfaction. The customer driven and highly competitive market in the present world scenario has 

rendered the old-fashioned managerial style inadequate to cope with the newer challenges. Testing laboratories have to look for 

new tools to continue moving up the ladder in global, competitive growing market.  Some companies continue to grow based on 

economic constancy, other struggle because of their lack of understanding the ladder in a global, competitive, growing market. 

While some companies continue to grow based on economic constancy, others struggle because of their lack of understanding of 

the change of customer mind-sets and cost practices. To get out of this situation and to become more profitable, there is need to 

be turn to lean production principles to elevate the performance of their company.    

Lean, in the context of business improvement, refers to a specific methodology that originated in the Japanese motor industry 

toward the end of the 1980s. Over the decades, this lean philosophy has been successfully adopted by many companies across a 

broad spectrum of industries and, more recently, lean thinking has filtered into laboratories. The focus of a lean laboratory is to 

test samples in the most efficient way possible in terms of cost, or speed, or both. Although most of the key principles of lean 

apply in labs, the specific challenges facing laboratories require significant adaptation of standard lean tools. [1] 

II. LITERATURE REVIEW 

In the 1950’s Toyota Motor Corporation created Toyota Production System, then it formatted a new kind of Management 

concept 'Lean thinking’. [2, 3] “Lean manufacturing is the system which aims in elimination of the waste from the system with  a 

systematic and continuous approach”. [3] Lean Manufacturing is an operational strategy oriented toward achieving the shortest 

possible cycle time by eliminating waste. Lean manufacturing techniques are based on the application of five principles to guide 

management’s action toward success [4, 10]. 

 Manufacturing Flow:  The aspect that addresses physical changes and design standards that are deployed as part of the cell.  

 Organization: The aspect focusing on identification of people’s roles/functions, training in new ways of working, and 

communication 

 Process Control: The aspect directed at monitoring, controlling, stabilizing, and pursuing ways to improve the process. 

 Metrics: The aspect addressing visible, results-based performance measures; targeted improvement; and team 

rewards/recognition 

 Logistics: The aspect that provides definition for operating rules and mechanisms for planning and controlling the flow of 

material.  
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These elements represent the various facets which are required to support lean manufacturing implementation. Basically lean 

manufacturing philosophy devolves for the industries, where we need to improve the productivity and customer satisfaction. But 

the difficulties that companies face in today’s market place are fierce: shifting customer demand, increasing variation in products 

and demands for perfect quality. For fulfil this all requirement test laboratory is play very important roll. Some time we think 

laboratory testing is an invisible side of quality assurance. However, the majority of quality assurance decisions, from raw 

materials used in manufacturing to finished products, are derived from laboratory tests. 

Laboratories Departments’ mandate is to provide testing of products to which standards apply, and the materials from which 

they are produced. To make arrangements or provide facilities for the examination and testing of commodities, materials and 

substances from which commodities may be manufactured, processed, treated and finished. The ultimate goals in pathology and 

overall health care are not so different [7].  

Lean manufacturing has greatly changed the way many companies produce products. Lessons learned in lean manufacturing 

are being applied to many non-manufacturing situations including design, logistics, and transactional processes. Such tools can 

be applied to pathology lab [2]. 

Efficient laboratory operations require the uninterrupted availability of reagents, supplies, and services. The laboratory needs 

to maintain a cost-effective disposable supply inventory and have the support of an adequate materials purchasing program. 

Critical reagents and materials need to be received, evaluated, and tested as necessary (before use) to ensure that necessary 

quality requirements have been fulfilled. [7] In pathology accuracy and timing play an important role in patient management; 

consequently, there is a customer expectation of short testing turnaround times. [4] The best way to achieve the above objective 

is to use lean manufacturing tools. 

Lean manufacturing is helpful tool to eliminate the waste, reduce the gap between in and out time, it’s also increase the 

accuracy. Lean techniques have been applied to streamline the drug discovery process in the preclinical phase of research. For 

example, lean techniques were used by a contract research organization to improve assay turnaround times and reduce assay 

result variance [5].In another preclinical pharmacologic research setting, lean and Six Sigma were used for redesigning 

laboratory layout to align better with workflows, grouping work by assay type, and repositioning equipment and instrumentation 

to be in closer proximity to their eventual point of use [6]. Applications of lean and Six Sigma in clinical laboratories have 

included efforts to reduce auto-verification errors in a laboratory information system [7], and establish continuous and efficient 

work flow within a hospital-based histology lab. [8] Lean and Six Sigma have also been directed towards quality assurance in 

pharmaceutical laboratories and production facilities. [8] There is some literature [10] indicates little study about in oil and gas 

operations, university laboratory. 

The literature shows that there is scope to apply lean manufacturing and research needs to be carried out in clinical lab, oil gas 

operation, university lab etc. There is presently no study report about the application of lean concepts to testing lab in industries. 

This is a matter of concerns since not only for enhancing productivity but for the customer satisfaction, introduction of new 

product, chase the market change, and fulfil the customer demand we need to focus on the testing laboratories in industries.  The 

intent of this research is to provide the customer with the most accurate diagnostic information in a timely and efficient manner. 

Also compare the performances of test laboratory, before and after applying the lean manufacturing for improving the accuracy, 

efficiency and safety. The present condition of the lab shall be studied for identifying the non-value added work. Then the tools 

which may be useful to eliminate the same shall be evaluated and performance compared. 
Table - 1 

Lean manufacturing in different area by researchers 

Title Author Year Contribution 

Equipment Replacement Decisions And Lean 

Manufacturing 

William G. Sullivan, Thomas N. 

McDonald, Eileen M. Van Aken 
2002 Equipment replacement decision problem 

Lean service operations: translating lean 

production principles to service operations 

Pär Åhlström 

2004[A] 
2004 

applicability of lean production to service 

companies 

Application of Lean Six Sigma in Oilfield 

Operations 
Buell, R. S., and S. P. Turnipseed 2004 

Lean Six Sigma in North American and 

Asian upstream oil and gas operations. 

Applying Lean Principles In ATest 

Laboratory Environment 

Krista M. Schulte, Mohan R. Paruchuri 

and Jayesh B. Patel 
2005 apply in an unconventional setting 

Reducing Waste And Errors: Piloting Lean 

Principles At Intermountain Healthcare 

Cindy Jimmerson, Dorothy Weber, 

Durward K. Sobek, 
2005 Health care 

Applying Lean Production In Healthcare 

Facilities 

Jon M. Buggy, AIA, and Jennifer 

Nelson 
2005 healthcare Facility 

Applying Lean Principles In A Test 

Laboratory Environment 

Krista M. Schulte, Mohan R. Paruchuri  

Jayesh B. Patel 
2005 a product development test laboratory, 

Transforming The Pharma Industry: Lean 

Thinking Applied To Pharmaceutical 

Manufacturing 

Huw Thomas 2005 
used to improve pharma industry 

performance 

Benefits of Connecting Rfid And Lean 

Principles In Health Care 

Francisco Aguado Correa María José 

Álvarez Gil Lucía Barcos Redín 
2005 

Derived from the joint use of lean 

principles and RFID technology in health 

care. 

Transforming To A Quality Culture The Richard J. Zarbo, Rita D’Angelo H. 2006 Clinical pathology lab 
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Henry Ford Production System For Higher 

Performance 

William Dettmer 

Lean Manufacturing And Value Management 

Convergence Of Divergent Tools 
DR. BIJAY NAYAK 2006 North American manufacturing industry 

Introduction To “Lean Thinking” Brendan McCarron 2006 
Increasing profitability in low or no-

growth markets. 

Design A Lean Laboratory Layout Thomas P. Joseph, 2006 Laboratory 

Implementing Lean Manufacturing Concepts 

In Non-Manufacturing Areas 
Wangping Sun Todd Yanagawa 2006 

Student project improve service of the 

College Union at our institute. 

An Empirical Study Of Lean Production In 

The Ceramic Tile Industry In Spain 
Tomas Bonavia Juan Antonio Marin 2006 

contributed  to increase in overall 

efficiency of Tile Industry in Spain 

Laboratory Quality Management:A 

Roadmap 
Lucia M. Berte 2007 

the laboratory’s best contribution to 

patient care and safety. 

Can Lean Manufacturing Be Applied To 

University Laboratories? 
Shirish Sreedharan Frank Liou 2007 

Lean manufacturing principles to a 

university rapid manufacturing 

laboratory. 

Analyzing The Benefits Of Lean 

Manufacturing And Value Stream Mapping 

Via Simulation: A Process Sector Case Study 

Fawaz A. Abdulmalek Jayant Rajgopal 2007 a large integrated steel mill. 

Applying Lean Methodologies And Tools In 

An Egg Producing Company 

Joaquín Fuentes-Pila, Carlos 

Rodríguez Monroy 
2007 egg producing medium enterprise. 

Lost in transition: the transfer of lean 

manufacturing to construction 
Bo Jørgensen, Stephen Emmitt 2008 

Japanese manufacturing industry to the 

construction sector in the west. 

The Henry Ford Production System: Lean 

Process Redesign Improves Service In The 

Molecular Diagnostic Laboratory 

Milena Cankovic, Ruan C. Varney, Lisa 

Whiteley,Ron Brown, Rita D’Angelo, 

Dhananjay Chitale,and Richard J. 

Zarbo 

2009 Molecular Diagnostic Laboratory 

Lean Integration John Schmidt 2009 process of integration 

Parallel Models For Lean And Green 

Operations 
Gary G. Bergmiller, Paul R. McCright 2009 

Lean and Green Programs lead to 

improved business results. 

Impacts Of Lean Production System To 

Transportation Sector 
N. Sriariyawat and T. Zunder 2009 

.Lean manufacturing in Transportation 

Sector 

Scope For Lean Implementation: A Survey 

Of 
Bhim Singh S.K. Garg 2010 

Indian industry which forces the Indian 

industry to adopt lean manufacturing 

initiatives. 

Lean Manufacturing System For Medium 

Size Manufacturing Enterprises: An Indian 

Case_ 

Nitin Upadhye , S. G. Deshmukh, 

Suresh Garg 
2010 

Indian mid size auto component’s 

manufacturing unit 

Application Of Lean Manufacturing To 

Improve ThePerformance Of Health Care 

Sector In Libya 

OSAMA M. ERFAN 2010 service sector in Libya 

Development Of Framework For Lean 

Manufacturing Implementation In Smes 

Rose, A.M.N. 1, Deros, B.Md. 2 & 

Rahman, M.N.Ab. 
2010 

conceptual framework for lean 

implementation in SMEs. 

Lean Manufacturing Implementation 

Problems In Beverage Production Systems 
Ivica Veža Nikola Gjeldum Luka Celent 2011 implementation in Croatian enterprises 

FMEA For Lean Manufacturing Michael E Lombardi 2011 training resources. 

Lean Smart Energy For Small Industries And 

Businesses 
Jagdish P. Sharma,Suren N Dwivedi 2011 

transmission loss prevention and 

sustainability. 

 

Approaches And Practices Of Lean 

Manufacturing: TheCase Of Electrical And 

Electronics Companies 

Yu Cheng Wong,  Yew Wong 2011 
electrical and electronics companies in 

Malaysia. 

Lean Manufacturing Best Practices In Smes 
Rose, A.M.N., Deros, B.Md., Rahman, 

M.N.Ab.  Nordin, N. 
2011 

To present feasible lean practices for 

lean implementation in SMEs. 

Lean Manufacturing Implementation 

Problems In Beverage Production Systems 
Ivica Veža Nikola Gjeldum Luka Celent 2011 

bottler beverage production system in the 

Croatian enterprises 

An Application Of Customized Lean Six 

Sigma To Enhance Productivity At A Paper 

Manufacturing Company 

Nabeel Mandahawia, Rami H. 

Fouad*,a, Suleiman Obeidata 
2012 local paper manufacturing company 

Lean Manufacturing Systems In Small And 

Medium Enterprises: A Framework For Lean 

Tools Integration 

1Jirapat Wanitwattanakosol, 2Apichat 

Sopadang 
2012 

make-to-order (MTO) industries are 

presented. 

Balanced Adoption Of Lean Manufacturing 

Practices In Engineering Goods 

Manufacturing Firms 

M. V. Subha S. Jaisankar 2012 engineering goods manufacturing firms, 

http://www.emeraldinsight.com/author/J%C3%B8rgensen%2C+Bo
http://www.emeraldinsight.com/author/Emmitt%2C+Stephen
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Lean Principles Adoption In Environmental 

Management System (EMS): A Survey On 

ISO 14001 Certified Companies In Malaysia 

Perumal Puvanasvaran 2012 

To identify the ISO 14001 certifies 

companies adopted the lean production 

practices 

A Survey on Adoption of Lean Manufacturing 

Tools and Techniques in Sugar Processing 

Industries in Kenya 

Gerald Ochieng’ Ondiek, Stephen 

Mgenyi Kisombe 

 

2013 sugar processing industries in Kenya. 

Lean Process Mapping Techniques: 

Improving the Care Process for Patients with 

Oesophageal Cancer 

Kjeld H Aij, Guy Widdershoven & 

Merel Visse 2014 
2014 

care process for patients with 

oesophageal cancer. 

III. CONCLUSION 

Lean manufacturing will be defined as a systematic approach to identifying and eliminating waste (nonvalue-added activities), 

Lean production is a standard manufacturing mode of the 21st century. This research demonstrates that many Laboratory staff 

report lean manufacturing applications. Although lean manufacturing has been successfully applied to many high level 

manufacturing companies, its application in healthcare sector is still in its starting stage. Clinical laboratories associated with 

healthcare sectors are another area which could be benefitted from lean manufacturing. “To reach quality level goals, many 

processes have been re-engineered using new technologies that are more automated and computerized for general chemistry, 

hematology and immunochemistry”[11] Lean manufacturing is applicable in all for continue to grow based on economic 

constancy laboratories need to eliminated the waste, and gain customers satisfaction. In order to reach the set target the liberties 

has to need increase its productivity. To increase the productivity lean manufacturing is the best tool. Successful implementation 

of lean manufacturing produces beneficial outcomes in terms of cost-effectiveness, higher process quality and better operational 

efficiency. 
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