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The paper highlights a study done for reliability and validity analysis on the existing Lean Service frameworks with the 
help of data collected from Indian Service sectors (Financial, Healthcare, IT/ITES and Telecom) & Experts through a 
survey questionnaire. The empirical data was collected from 92 Lean practitioners/ experts in Indian Services. Each 
individual framework was analysed for Reliability using Cronbach alpha value. The present study found that only nine 
out of eighteen lean service frameworks have displayed unidimensionality with respect to the construct; that it measures. 
The study concluded the need to develop a new Lean Service framework. 

 
1. Introduction 

In this era of cut throat competition and educated, informative customers organisations are finding it tough to survive. They 
are looking at various business improvements, process improvement methodologies to reduce cost, improve quality and 
productivity and to enhance the delivery speed. One such methodology is lean, which took birth in 1950s in Toyota. Though 
lean was born in 1950s but gained momentum outside Japan in 1990s; after publishing of the book “The machine that 
changed the world” by Womack, et al. (1990). Lean is philosophy of doing more with less. Lean leads to half the hours of 
human effort in the factory, half the defects in the finished product, one-third the hours of engineering effort, half the factory 
space for the same output and a tenth or less of in-process inventories  (Womack, et al., 1990). Lean is an integrated system of 
principles, practices, tools, and techniques that are focussed on reducing waste, synchronizing work flows, and managing 
production flows (De Koning, et al., 2008).  
   Lean helps to manage money, manpower, machine, material & minutes in an efficient and effective manner. It aims to 
reduce all types of wastes or non value added activities. Lean is a culture, a way of thinking, a practical philosophy, and not 
just a tool box for quality improvement. Leans has been widely accepted and adopted in all industries ranging from 
automobiles, electronics, process to aerospace and now after having successful era in manufacturing is making ingress in 
services industry as evident in emerging number of papers published on lean services in last decade ( (Allyway & Corbett, 
2002) ,  (George, 2003) , (Ahlstrom, 2004), (Emiliani, 2004), (Bicheno, 2008)  (Diaz, 2012) etc.   
 

2. Lean Services 
In terms of operations and improvements, the service industries in general are a long way behind manufacturing (Hanna, 
2007). Services are different than manufacturing as service product is combination of service experience & outcomes (value 
for money, emotions etc.). Challenge lies in managing the both simultaneously as customer is buying both together. Another 
challenge is presence of customer inside the operation. In services, quality is an experience, not just a measurement against 
standards.  Many authors like Spear ( 2005),  Sarkar (2008) and  Romero(2013) have expressed that the key reasons for 
inefficient service processes are a lack of standardization, inconsistency and rework that slows throughput, and an inability to 
analyze and manage the drivers of work force productivity and customer satisfaction. Costs of services are inflated by 30–
80% because of waste ((Sarkar, 2008), (George, 2003)). Lean principles which aim to improve process speed by eliminating 
non value added activities (NVA), apply to all processes in an organization. Production of services is also nothing but a 
process hence one need to study theses processes and eliminate waste or non value added activities. The eight wastes in 
services are as depicted in Table 1.  
 

Table 1 Eights Waste of Service Sector 

S.No Type of Waste Examples 
1 Transportation Number of times & distance documents and other items are transported within the company. 
2 Inventory Numbers of Claims / Applications are unresolved.  

3 Motion Movement of employees to get papers, Xerox, print out, documents etc. Layout making customers move 
unnecessarily. 

4 Defects Defects not caught by tests. Any aspect of service that do not conform to customer needs. 
5 Waiting  Patients waiting to be attended. Open service requests. Waiting for approvals; Downtime; Waiting for supplies; 

6 Over Production Extra features in Software. Producing documents more than needed. Doing tests more than needed. Reports no ones 
will ever read; 

7 Over Processing Extra steps in processes. Over treatment of patients. Data re-entering; Multiple signatures; Unnecessary reporting; 
Multiple queries. 

8 Human Effort Employees waiting for projects. HR doing work below their skill level. 
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   Lean in services is different than in manufacturing because of services inherent characteristics and hence have certain 
contingences when adopting lean in services (Ahlstrom, 2004). But the principles of lean like respect for humanity, 
elimination of waste, voice of customer, standardising processes, let the value full at pull of customer are still valid. Thus 
implementing Lean in services is really an exercise in change management and one that is most effective when people at the 
front lines are engaged and involved in problem solving. 
 

3. Identification of Lean Service Frameworks 
Service sector today is a vital cog in global economy, contributing to more than 50% of advancement in Gross Domestic 
Product (GDP) of top economies (Anon., 2013).  In comparison with total economy service sector is having faster growth 
.The sector needs overall operational and service excellence to be globally competitive and are currently engaged in quality 
improvement activities. Therefore, using lean principles to improve the efficiency of services will certainly have massive 
impact on total economy. There are plethoras of case studies talking about lean implementation in various services like 
healthcare, financial services, IT/ITES etc. Most of the articles are success stories of Kaizen or RIE (Rapid Improvement 
Events) implementing lean tools as a piece meal approach. This kind of approach will not give organisations long term 
benefits.  Womack & Jones (1996) have talked about the lean enterprise in their book “Lean Thinking: Banish Waste And 
Create Wealth” but very few studies in academic literature have empirically developed framework/model/ guidelines for 
applying lean thinking. Traditional measures are not suitable as they stress only on financial measures and may hinder process 
improvement (Swank, 2003) , (Camacho-Miñano, et al., 2013). A framework is a guiding torch that helps a manager in 
providing necessary direction during the change management programmes that are implemented in an organisation (Anand & 
Kodali, 2010). Aalbregtse, et al. (1991) stated that a framework is needed to: 
 Illustrate an overview of a philosophy or change process to be adopted so as to communicate a new vision of the 

organization. 
 Force the management to address a substantial list of key issues which otherwise might not be addressed. 
 Give an insight into the organization’s strengths and weaknesses. 
   To promote the development of technological and managerial capabilities, it is necessary that industries should be provided 
with proper guidelines and directions, addressed in a framework or model (Sharma & Kodali, 2008b). Thus a framework or 
model should guide and signal whether the adoption of lean is progressing as planned or not along with complementing the 
financial measures.  
   The study also believes that instead of piece meal approaches implementation of Lean principles and practices as a 
framework will give sustainable benefits to organisation. To implement lean in an organization, one needs a framework for 
organizing the lean principles and practices that are to be applied( (Nightingale, 1999), (Comm & Mathaisel, 2003)). Instead 
of developing a new framework the study proposes to study the reliability and validity of existing frameworks in Indian 
Service Industry. The study conducted a literature review at different search portals like Google Scholar, Emerald, and 
Science Direct etc & identified 18 frameworks of lean services existing in the literature. The complete coverage of all 
frameworks of lean services is not viable due to time and resources constraint. Table 2 lists the18 different frameworks 
considered in present study. This does not form a comprehensive list of available frameworks but is a representative sample 
of most widely published and utilised frameworks. Yusuf & Aspinwall (2000) while reviewing the frameworks of Total 
Quality Management (TQM), explained that ‘a model’ answers the question of ‘what is TQM’, with the notion or elements 
put down together, whereas ‘a framework’ answers ‘how to’ questions and provides the way forward. Thus using the 
definitions above, the reviewed frameworks in Lean Services are categorised into ‘design/conceptual frameworks’ (similar to 
that of ‘models’) and ‘implementation frameworks’. 
 

 Table 2 Taxonomy of Lean Services Framework  

Taxonomy Author Industry 

Design / Conceptual 

(Comm & Mathaisel, 2003) Education 
(Ahlstrom, 2004) Services 

(Apte & Goh, 2004) Information Intensive 
(Sa´nchez & Pe´rez, 2004) Services 

(Kollberg, et al., 2007) Health Care 
(Sarkar, 2008) Service 

(Radnor, 2010) Public Sector 
(Dahlgaard, et al., 2011) Health Care 
(Kundu & Manohar, 2012) IT  
(Malmbrandt & Ahlstrom, 2013) Services  

Implementation  
(Cuatrecasas, 2002) Telecom 
(Bonaccorsi, 2011) Services 
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Taxonomy Author Industry 
(Bonneau, 2011) Consulting 

(Kuusela & Koivuluoma, 2011) IT 
(Kreuzer, et al., 2011) Services 
(TCS, 2011) Telecom 
(Guimarães & De Carvalho, 2012) Health Care 

(Damrath, 2012) Service 
 

4. Research Methodology 
4.1. Sampling  
Literature review revealed that application of lean in services is majorly being done in Healthcare, IT/ITES, financial 
services, education & public sector (Gupta, et al., 2015). A brief literature review on Indian services was done which revealed 
that in Indian services the major service sector are banking and financial services, healthcare, information technology / 
information technology enabled services and  telecom (IBEF, 2013). In addition to these experts views are also considered as 
lean is at nascent stage in Indian services. The target respondents chosen were lean practitioners/experts in the selected 
sectors. As no directory of lean experts is available hence LinkedIn database was used to find the Lean experts in the selected 
sectors and data was collected using survey monkey along with personal visits to some experts. 
 
4.2. Questionnaire and Data Collection 
A structured questionnaire was developed using the five point likert scale (The questionnaire is not attached with the paper 
due to space restriction) 
   Questionnaire link was emailed accompanied with a cover letter giving information about the purpose of study and how to 
fill the survey.  The respondents were assured of confidentiality and were welcome to share any other information / views 
regarding lean in Indian Services.  
   The respondents were asked to assign the level based on how important is each element of the framework is to the 
organisation for implementing lean.  
   A total of 423 questionnaires were administered by email and personal visits. Subsequently more than 300 reminder emails 
were sent. Out of 423 questionnaires 110 responses were received. However 18 responses were incomplete and were 
considered to be invalid. Thus a total of 92 valid responses were received with response rate of 21.8% which can be 
considered as good in Indian conditions. These responses includes 12 from academicians, 16 from banking/financial services, 
14 from consultants, 13 from healthcare , 26 from IT/ITES and 11 from Telecom sector. The statistics of individual sector 
responses are shown in fig 1. Finally, the reliability and validity of the Lean service frameworks was performed on collected 
empirical data with the help of standard commercial package SPSS 20.0v. 
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Figure 1 Statistics of Sector Responses 

 
4.3. Reliability Analysis 
In its everyday sense, reliability is the "consistency" or "repeatability" of measure. It addresses the issue that whether the 
survey instrument shall produce the same result every time it is administered to the same person under same settings 
regardless of who administers them (Sharma & Kodali, 2012).  Thus it measures the ability to replicate the study. There are 
four ways to measure the reliability: test retest method, split halves, internal consistency and equivalent form. The best 
suitable and reliable method of the four is internal consistency method (Sureshchandar, et al., 2001). The same is used in this 
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study. The most widely accepted measure of internal consistency is Cronbach α. α is average of the correlation coefficients 
between items.  Cronbach α can be calculated using SPSS. (Nunnallly, 1978) 
 
4.4. Validity Analysis 
Validity analysis ensures that the scale or research instrument measures only what they intend to measure and nothing else.  
Validity analysis can be classified into three measures a) Content Validity b) Criterion – related validity and c) Construct 
validity. To perform the validity of the questionnaire instrument, it should be reliable, but an instrument can be reliable 
without being valid. (Vamsi Kishna Jasti & Kodali, 2014) 
 

5. Results and Discussion 
Reliability of the frameworks was done to using inter item analysis. Cronbach’s α coefficient was calculated for each 
framework. The value of Cronbach’s α greater than 0.7, is considered to be good indicator for internal consistency reliability 
(Field, 2009). Since the reliability analysis was performed on existing frameworks and not to test a new questionnaire, 
Cronbach’s α value of .8 or more is needed (Sharma & Kodali, 2008a). All the frameworks have a Cronbach’s α coefficient of 
more than .8 and a mean of more than 3.5. Two of the frameworks were having Cronbach’s α of .78 & .77 so as it was more 
than .7 and approaching .8 hence were accepted. 
   Table 3 list results of mean and reliability analysis of all frameworks. Table 4 shows the example of the reliability analysis 
of Radnor. 
 

Table 3 Mean and Reliability Analysis Result for Lean Services Frameworks 

Framework Name Overall Mean Cronbachs’s α 
(Cuatrecasas, 2002) 3.522 .784  
(Comm & Mathaisel, 2003) 3.979 .873  
(Ahlstrom, 2004) 3.859 .852  

(Apte & Goh, 2004) 4.057 .869  
(Sa´nchez & Pe´rez, 2004) 3.812 .842  

(Kollberg, et al., 2007) 3.859 .774  
(Sarkar, 2008) 3.982 .918  

(Radnor, 2010) 4.034 .892  
(Dahlgaard, et al., 2011) 4.011 .913  
(Bonaccorsi, 2011) 4.143 ..893  

(Bonneau, 2011) 4.053 .912  
(Kuusela & Koivuluoma, 2011) 4.079 .904  
(Kreuzer, et al., 2011) 4.005 .936  
(TCS, 2011) 4.043 .930  

(Guimarães & De Carvalho, 2012) 3.852 .962  
(Damrath, 2012) 3.880 .950  
(Kundu & Manohar, 2012) 3.890 .935  

(Malmbrandt & Ahlstrom, 2013) 3.898 .951  
 

Table 4 Reliability Analysis for the Framework Radnor 

Summary Item Statistics 
Number of cases: 92 Mean Minimum Maximum Range Maximum / Minimum Variance N of Items 

Item Means 4.034 3.870 4.174 .304 1.079 .014 8 

Reliability Statistics 

  Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items 

.900 .900 8 

 
   As listed in Table 5 the KMO value for framework is between .7 and .9 and beyond hence sample size is adequate to go for 
factor analysis. The aim of validity analysis of lean services frameworks was to ascertain if the validated frameworks could 
be used directly for further study. To assess the face validity or content validity of the research instrument it was administered 
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to 10 academicians and 4 lean practitioners in industry, who have proficiency in lean. The responses were used to modify and 
frame the final version of the questionnaire. 
As the present study did not include the level of lean service excellence, as it was assumed that the authors have performed 
criterion validity analysis on their framework in their environment.  Hence criterion related validity of the frameworks was 
not evaluated. 
   Lastly frameworks were assessed for construct validity. If a measure measures the theoretical concept or construct it was 
intended to measure than it is assumed that the measure has construct validity. The scale should be statistically reliable 
(Gerbing & Anderson, 1988) and must be unidimensional (Flynn, et al., 1990) and (Gerbing & Anderson, 1988) for 
performing validity analysis. Hence all frameworks were checked for unidimesionality. The reliability analysis of all 
frameworks was already evaluated as shown in table 3. Factor analysis was done on all 18 frameworks to check the construct 
validity and it was found that 9 framework were unidimesional. The number of factors extracted from each frameworks along 
with KMO values are listed in Table 5. 
   The selected 9 frameworks showing unidimesionality were used to identify main elements using frequency distribution. 
Total of 69 elements were identified out of which 62 elements were selected based on having mode of four or more. (Sharma 
& Kodali, 2008a) and (Vamsi Kishna Jasti & Kodali, (2014)) have used similar approach. After removing the overlapping 
among them finally 51 elements were selected. A sample frequency analysis performed on framework of Radnor is shown in 
Table 6.  
 

Table 5 Factors Extracted from Each Framework along with KMO Value 
Framework Name KMO Number of factors extracted 

(Cuatrecasas, 2002) .767  2 
(Comm & Mathaisel, 2003) .851  2 
(Ahlstrom, 2004) .816  2 
(Apte & Goh, 2004) .819  1 
(Sa´nchez & Pe´rez, 2004) .827 1 
(Kollberg, et al., 2007) .804  1 
(Sarkar, 2008) .904  1 
(Radnor, 2010) .880  1 
(Dahlgaard, et al., 2011) .857  2 
(Bonaccorsi, 2011) .854  2 
(Bonneau, 2011) .873  2 
(Kuusela & Koivuluoma, 2011) .849  2 
(Kreuzer, et al., 2011) .885  1 
(TCS, 2011) .899 1 
(Guimarães & De Carvalho, 2012) .892  3 
(Damrath, 2012) .921  1 
(Kundu & Manohar, 2012) .905  1 
(Malmbrandt & Ahlstrom, 2013) .908  2 

 
6. Conclusion 

The reliability and validity of applying existing lean service frameworks to Indian service industry has been enquired into. 
The Cronbachs α value proved that all of them display high level of reliability. The validity analysis displayed that only 9 
framework displays unidimesionality with respect to the construct they are measuring i.e. lean. Finally using frequency 
analysis main elements were identified. Most of the elements have different elements with some overlapping among them. 
While some Indian frameworks such as Sarkar, TCS and Kundu & Manahor are available but they suffer from various 
shortcomings. Knowledge management is missing in Sarkar while TCS and Kundu & Manohar does not talk anything about 
key construct top management commitment. None of the three talks about change management. TCS & Kundu and Manohar 
framework has been developed for telecom & IT industry respectively so their applicability in other service industry is not 
validated. Thus it is found that none of the Indian framework can be used in its present form. The study also found that 
various key elements like change management, information management and servicescape are not part of any selected 
framework. Majority of framework are catering to one particular service area like healthcare or IT or insurance etc. Hence the 
applicability of same to different service sector is still an area of research. Thus there is a need of new lean service framework 
as no existing framework can be used in its existing form.  
   Service sector is the lifeline for social economic growth of the country. Post liberalisation, service sector importance has 
increased as it contribution to the GDP increases along with number employment provided by it. Availability of quality 
services is vital for the well being of the economy. Although India is portrayed as a major exporter of services, its rank among 
WTO member countries in services exports is lower than that of China’s and its export competitiveness concentrate in few 
sectors and a few markets. The Indian market is huge and unsaturated and majority of the service sectors have been opened 
up for foreign players..  With emergence of other south Asian countries the Indian services may not be able to enjoy the 
benefit of low wage knowledge worker. Most of the sectors in services is unorganised. Thus for survival and to be 
competitive with global players India services industry need to adopt quality or process improvement methodology at par 
with them. Thus improving the quality of service delivered along with reduction in cost is necessary to compete successfully 
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in today era. Hence Indian service industry needs a Lean service framework to eliminate waste and to improve quality of 
services delivered. However the scope of present study is to find the applicability of existing lean service framework in Indian 
service Industry. Hence development of new framework is beyond the scope of this paper and will be carried out as part of 
future research work. 
   The study also has limitation as the data was collected from 92 lean practitioners and it concentrated only on the Indian 
service industry. Hence it cannot be generalised to whole Indian industry. But as the empirical study covered major service 
sector hence it could be generalised across Indian service industry. Future researcher can carry out the validation of existing 
frameworks across the globe. Researches can also be done in developing a common framework for both manufacturing and 
services.  
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