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ABSTRACT

Purpose: The present research provides insights on the scenario of corporate library services after Six Sigma has
been implemented by conducting a comparative analysis. The case companies used for present research are TCS
and Infosys.

Methodology: A total of 196 employees of Infosys and 237 employees of TCS while 43 library staff of TCS and 38
library staff of Infosys participated in the study. Comparative analysis was done to assess the difference in
perception of the staff and employees of the two organizations. Descriptive analysis was conducted using frequency
analysis while Paired Sample T-test was conducted for inferential analysis.

Results: The research found no significant difference in the perception of employees of both the companies on post
implementation scenario of Six Sigma on library services. Similarly, no significant difference was found in the
perception of library staff of both the companies on changes in services of library post Six Sigma implementation.
The only difference that was assessed was in between perception of library staff on services of library wherein staff
of Infosys library function has slightly reduced while that of TCS stated that it is unchanged.

Implications: The present research provides, both TCS and Infosys, details on real time post six sigma
implementation situation. Not only for TCS and Infosys, this study can prove to be a manual for other technology
giants as well who have or want to implement Six Sigma in their library services.

Originality: ~ This research is one of its kinds as it has focused on comparative analysis between two technology
giants so as to assess their real time situation of six sigma in corporate libraries. Such attempt has not been made
before.

KEYWORDS: Six Sigma Applications, Library services, Data analysis, TCS and Infosys.

INTRODUCTION

Library management has not been very popular in corporate management; however, it should be. Library
management can be beneficial for every organization and it can be an effective knowledge adhering tool for the

employees as well (Costa et al., 2018)*. In the corporate world the company has to go through several changes and
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most of the time they have to go through the previously used theories and analysis. In those cases, if the employees
can use the previously used tools or procedures which can be accessed through the library system. The e-resource
system can be easily accessed nowadays to get all the relevant data.

Today Tata consultancy service (TCS) is said to be the world's biggest IT consultancy service (Cudney et al., 2020)%
In recent time TCS is said to be spreading their business in 35 countries in 6 continents. The TCS library centre can
be regarded as the best place for the best place for IT knowledge. The first library of TCS was established in 1968,
in Mumbai and now it has 65 libraries in 13 cities across the world. On the other hand, the performance of Infosys in
the corporate world is remarkable, especially in recent times. According to sources the revenue growth of Infosys
was 13.3% in the 2015-16 financial years. The company added 325 new clients in the past 5 years (Muraliraj et al.,
2018)* The library management system in Infosys is one of the main useful contributions of the CEO of the

organization.

The term six sigma refers to a quality control tool that is used to eliminate the defects that can arise regarding
business development. It was developed in the 1980s to identify the potential threats of any organization (Graafmans
et al., 2021)*. Six-sigma is basically a data driven tool that reviews the limits, the mistakes or the defects. It basically
studies the relative qualitative measurements to develop the business process. The six-sigma model is generally used
as a statistical tool to identify the benchmark for any organization. The six-sigma is implemented by following five
steps: DMAIC (Laureani & Antony, 2019)°. The first step is defining the problem; the sigma team goes through the
fault diagnosis system to identify defects. In the next step is the measurement which defines the previous
performance of the organization and the statistical data helps a lot in this step. After that the next step is called
analyse, which involves analysis of the project by isolating the input and identifying the potential reason for the
failure. The team uses the analytics to identify the process failure. The next step is improvement which is the main
part (Sony & Naik, 2020)°. This part involves the planning process and maintaining the steps in the future. The last
step is the control which also can be called maintenance. In this process the team sees that the problem does not
repeat again.

The Concept of Six Sigma

Sigma (o) refers to standard deviation in mathematical terms. It defines the spread of data around its mean. The
more is the number of standard deviations between process average and acceptable process limits fits (mean and the
customer specification), it is less likely that the process performs beyond the acceptable process limits. Thus it can
be stated that the higher the number of sigma, the lesser are the defects (Six Sigma Institute, 2022). Further, in
assessing Sigma Level V/S Defects per Million Opportunities (DPMO); 2 ¢ leads to 308537.0 DPMO, 3 o leads to
66807.0 DPMO, 4 ¢ leads to 6210.0 DPMO, 5 ¢ leads to 233.0 DPMO while 6 o leads to only 3.4 DPMO. Thus, it

can be stated that 6 process performs better than 1o, 26, 30, 40, 56 processes.

Six sigma and use in corporate library
Six-Sigma can be stated to be a collection of methods, techniques and tools for improvement of process (Rosing et
al., 2015). Six-Sigma refer to the sigma level of a process that is 6th level. The purpose of Six-Sigma is reduction of

variations that is defects in the process.
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It is important to make the library relevant to the organization, and to match services to the key objectives. The
managers of the corporate library need to understand and observe the requirements of users and non-users to get
insights on how to make corporate library more productive while catering the requirements of the users. Library
staff should have a clear evidence of what users ask for, and their responses to what is provided. The aim of
corporate library should be to provide services to the users that can be better used and to get a clear strategic
direction for development of future services. In order to enhance the functionality of corporate library, it is important
to update all the latest modules in the library.

Six Sigma Tools

DMAIC and DMADV is a 5 process, and it is the first and most used method/tool in six sigma.

To improve the quality of library services, this paper insist to implement “Six Sigma” in libraries and
information centres. Use of Six Sigma in library will help in improvement of library, maximising user's
satisfaction, cut the costs involved in any library service and reduce the defect in any library service to improve the
quality of library services, this paper insist to implement “Six Sigma” in libraries and information centres. Use
of Six Sigma in library will help in improvement of library, maximising user's satisfaction, cut the costs
involved in any library service and reduce the defect in any library service to improve the quality of library services,
this paper insist to implement “Six Sigma” in libraries and information centres. Use of Six Sigma in library will
help in improvement of library, maximising user's satisfaction, cut the costs involved in any library service and
reduce the defect in any library service

Six-sigma provides two standard process models, namely DMAIC and DMADYV. These can be implemented in

corporate libraries as follows-

DMAIC

Define
(Define the Problem)

Control Measure

(Maintain the (Quantify the
Solution) Problem)

Improve
P Analyze

(Identify the Cause)

(Implement and
Verify the Solution)

Figure 1: Diagrammatic representation of DMAIC Model
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1. Define (D): Corporate librarian should define the core process including scope, expectations, resources and
timelines. This step requires proper documentation from librarian.

2. Measure (M): The librarian should assess the present performance and the required performance of the corporate
library. Once the gap is identified, the possible defects which are contributing to this gap is then to be identified and
measured by the librarian.

3. Analyze (A): Herein the librarian is required to find the reasons and causes responsible for the defects identified
in the last step.

4. Improve (I ): Herein the identified reasons in the previous step are resolved

5. Control (C ): Herein, the entire process is controlled as per the identified defects and resolution techniques. The

librarian sees to it that again the same defects do not occur. This step focuses on “Prevention is better than cure”.

DMADV

Define

(Define the Process
or Design Goal)

Verify Measure

(Verify Choose (Measure Critical to
Design) Quality Aspects)

Design

(Detail Design of the
Process)

Analyze
(Analyze Design)

Figure 2: Diagrammatic representation of DMADYV Model
1. Define (D): Same as in DMAIC
2. Measure (M): Herein measurement is done keeping into consideration the quality. The techniques namely House
of Quality and Quality Function Deployment are used here. Under House of Quality, the requirements of the users
of the corporate libraries are prioritized by the librarian.
3. Analyze (A): Under this step, many top level designs are made by the librarian in order to resolve the defects. Out
of all the created designs, the best design is selected via process of brain storming.
4. Detailed Design (D): This step identifies the micro details and process to then proceed with the selected design.

The librarian and their team assess the presented option prior to selection of the final process. Finally, the selected

processes are amalgamated in the processes of corporate library. If any pilot plans are required to be conducted, then

they are done in this step only.
5. Verify (V): As the name signifies, all the verifications are done in this step. The documentation of the processes
and achieved results are verified and documented in this step This is done by the librarian to assess the status quo

and to have the data handy in case of any future requirements.
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Significance of the research

The present research is one of its kinds, which are dedicated to assess the difference in the output of implementation
of six-sigma in the corporate library of two corporate giants namely TCS and Infosys. This study will facilitate the
two organizations to understand the pressure points and impact of six-sigma in library system. Not only for TCS and
Infosys, this study can prove to be a manual for other technology giants as well who have or want to implement Six
Sigma in their library services. This study will provide, both TCS and Infosys, details on real time post six sigma

implementation situation.

REVIEW OF LITERATURE

Implementation of Six-Sigma on Library Services

The UK department of trade and industry has regarded the six-sigma tool to achieve a near perfect quality. Defining
the term DMAIC with the library system, the importance of the library system in the corporate world will be
identified properly. The defined part will consist of the analysis of the demand of the required books as per the
quality of the reader (Ruben et al., 2018)’. Then the amusement tool will help to identify the numbers of users and
with respect to that the book's range will be selected. In this the statistical data will be analysed. The analysis will
define the resource management of the books as per the need. Then the improvement will be done with respect to the
feedback from the users. For any corporate organization the maintenance of a library system is one of the main
social responsibilities. For the betterment of the library system the staff management needs to be done properly to

maintain the standard of the library.

Some advantages of the six-sigma tool is that it maximizes the user’s satisfaction, helps the manager to identify the
users need, increases the user’s satisfaction, increases the accuracy, brings efficiency among the employees, and
provides more efficient decision-making power. The helping of these parameters the six-sigma can be a useful tool

for the betterment of the corporate library system. Maintaining the e-database of the corporate organizations can be

tough sometimes and need high efficiency (Costa et al., 2020)8. So, with the proper implementation of the corporate

library system will help the users to access the resources within time. The TCS has set an example in the case of
maintaining the e-library management properly. The TCS e-library portal has huge resources and the users are from

the globe.

Another significant example of the e-library system is the EBRARY portal which is the leading e-Content services
and technology provider. It has provided a library system since 1999. In the It as well as in the android market the
importance of the e library is getting huge attention recently (Mueller & Cross, 2020)°. So, the better
implementation of the online or the corporate library portal can be implemented. The six-sigma concept helps in
implementation of a better maintenance system after solving the problem. However, there are several disadvantages
of the six-sigma approach. The quality standard of the six-sigma tool is bound to a particular task. So, every time
when new problems occur, each problem will need separate attention. In the library maintenance the resource and
the demand may change with time so the strategies need to be changed with time. One of the main characteristics of
the six-sigma tool is that it pays attention to the process rather than the creativity, which should not be accepted. In
the library maintenance in the corporate firm, creativity means the changing nature of the demand of the users. The
corporate world has to deal with innovation in technologies so there will be continuous need of technological

knowledge. The implementation of the six-sigma tool required special skills which are not available on a large scale.
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In recent times corporate developers have had to upgrade themselves with required knowledge to develop the latest
technologies (Park et al., 2020)*°. Human knowledge adaptation can be helpful with the proper implementation of
the corporate library system. As per the TCS, the employee’s satisfaction is the main target and their library system
is said to be the most efficient library system of the corporate world. As per Infosys, they can develop their library
system by analysing the employees' need and use the proper references which will include the changes in the
technology and will help the employees to gather knowledge. The importance of the corporate library system needs

to upgrade more compared to the recent time.

Research Gap

It was found in the literature review that a huge amount of research has been conducted on Six Sigma but there is
very less research on implementation of Six Sigma on library services. Further, no research has been done in the
direction of implementation of Six Sigma services in corporate library services. Thus, it is imperative to mend this

gap in the existing research. Thus, the present research has been directed in this direction.

Need for the study

The present research provides insights on the scenario of corporate library services by using Six Sigma in library
services. This will provide, both TCS and Infosys, details on real time post six sigma implementation situation. Not
only for TCS and Infosys, this study can prove to be a manual for other technology giants as well who have or want

to implement Six Sigma in their library services

OBJECTIVE OF THE STUDY
v" To know the respondents by demographic variables of software industry.

To understand library professionals using six sigma in TCS and Infosys

v
v" To examine the association between user satisfaction using the library quality services
v

To compare the variability of the level of acceptance of critical to quality characteristics of library on user
satisfaction in corporate library.
v" To compare the variability of the level of acceptance of critical Scope and Limitation of the Study
The scope of the present research is to assess the post implementation scenario of six-sigma on library services in
TCS and Infosys.
The limitation of the research is that the present research has focused on two case organizations owing to which the
results of the study are biased towards the scenario in the two considered case organizations. This makes it difficult

to generalize the findings of the present research.

RESEARCH METHODOLOGY

The case companies used for present research are TCS and Infosys. The population of the research will be library
staff and mid-level employees of TCS and Infosys. Two Quantitative questionnaires (One for library staff and
second for employees) have been used to assess the response of the respondents on changes in library services post
implementation of Six Sigma. The questionnaires were distributed across all the branches in Karnataka. A total of
196 employees of Infosys and 237 employees of TCS while 43 library staff of TCS and 38 library staff of Infosys
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participated in the study. Comparative analysis was done to assess the difference in perception of the staff and

employees of the two organizations. Descriptive analysis was conducted using frequency analysis while Paired

Sample T-test was conducted for inferential analysis.

DATA ANALYSIS AND DISCUSSION
Table: Demographic Profile of Respondents- Infosys and TCS

Frequency Percent

Male 9 15
Gender-INF

Female 29

20-30Years 4

30-40 Years 18

40-50Years 12

More than 50 Years

Male

Gender-TCS
Female

20-30Years

30-40 Years

40-50Years

More than 50 Years

B Unchanged M Slightly More m Slightly Less ®m Unchanged
1 Slightly More ® Much MOre

2% 2%

(@) (b)
Figure: (a) Professional changes for Infosys library staff (b) Professional changes for TCS library staff post Six

Sigma Implementation
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m Slightly Less ® Unchanged m Slightly More

| Slightly Less m Unchanged
m Slightly More m Total

(@)

(b)

Figure: (a) Comfort of Infosys library staff (b) Comfort of TCS library staff post Six Sigma Implementation

| Slightly Less m Unchanged
m Slightly More ® Much MOre

3%

| Slightly Less m Unchanged
m Slightly More ® Much MOre

3%

(@)

Figure: (a) Influence of Infosys library staff (b) Influence of TCS library staff post Six Sigma Implementation
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B Unchanged m Slightly More ® Unchanged m Slightly More = Much MOre

2%

(a) (b)
Figure: (a) Personal Development Infosys library staff (b)) Personal Development of TCS library staff post Six

Sigma Implementation

m Unchanged mSlightly More = Much MOre m Unchanged m Slightly More = Much MOre

2%

(@) (b)
Figure: Organizational Change of Infosys library staff (b ) Organizational Change of TCS library staff post Six

Sigma Implementation
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m Slightly Less ® Unchanged m Slightly Less ® Unchanged m Slightly More

2%

(a) (b)
Figure: (a) Library Services of Infosys library staff (b) Library Services of TCS library staff post Six Sigma

Implementation

It can be inferred from above graphical representations that there is slight difference in response of library staff of
TCS and Infosys. Further, maximum respondents can be observed to point in positive direction of implementation of
Six Sigma in Corporate library functions that is positive improvements in corporate library services post

implementation of Six Sigma.
T-test for Comparative Analysis of Perception of Library Staff
Paired sample t-test has been conducted for doing comparative analysis between the library staff of Infosys and TCS

post implementation of Six Sigma.

Table: Statistics of Paired Sample t-test for “professional changes”

Paired Samples Statistics

Mean | N Std. Deviation | Std. Error Mean
Professional changes-INF 339 | 38 495 .080
Professional changes —-TCS | 3.50 | 38 .558 .090

It can be inferred from the table above that the mean of the two groups is almost similar with a very slight
difference. But this interpretation cannot be considered to be true unless the significance value is not tested.
Further, the mean for perception of library staff of Infosys is 3.39 and that of TCS is 3.50 (wherein 1=much less,

2=slightly less, 3=unchanged, 4=slightly more, 5=much more). From the mean value it can be stated that as per the

perception of library staff of both companies, there has been slightly more changes in positive direction in the

professional aspects of their work.
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Table: Paired Sample T-Test for “professional changes”

Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Std. Std. Error Difference Sig. (2-

Deviation Mean Lower Upper tailed)

Professional
changes-INF
Professional
changes —-TCS

As, it can be inferred from Table 9.3 above, the level of significance is more than 0.10 (p=0.440) making the test
statically insignificant. Based on this, alternate hypothesis can be rejected an alternate hypothesis can be accepted.
Thus, it can be stated that there is no significant difference between the means of the perception of library staff of

Infosys and TCS on professional changes post implementation of Six Sigma.

Table: Statistics of Paired Sample t-test for “Personal changes”

Paired Samples Statistics

Mean | N | Std. Deviation | Std. Error Mean
Comfort-INF 313 | 38 475 077
Comfort-TCS 313 | 38 578 .094
Influence-INF 353 | 38 .687 111
Influence-TCS 3.61 | 38 718 116
Personal Development-INF 350 | 38 .507 .082
Personal Development-TCS 350 | 38 .558 .090

It can be inferred from the table above that the mean of the two groups for all three pair is almost similar with a very
slight difference. But this interpretation cannot be considered to be true unless the significance value is not tested.

Further, the mean for perception of library staff of both companies for influence and personal development is close
to 4 (wherein 1=much less, 2=slightly less, 3=unchanged, 4=slightly more, 5=much more). Thus, from the mean
value it can be stated that as per the perception of library staff of both companies, there has been slightly more
changes in positive direction in the influence and personal development aspects of their work. On the other hand,
since mean value of comfort is 3.13 that is close to 3 (wherein 1=much less, 2=slightly less, 3=unchanged,
4=slightly more, 5=much more), it can be stated that as per the perception of library staff of both companies, their

comfort of work is unchanged.
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Table: Paired Sample T-Test for “Personal changes”

Paired Samples Test

Paired Differences

95% Confidence
Interval of the Sig.

Std. Std. Error Difference (2-

Deviation Mean Lower Upper tailed)

Comfort-INF -

.805 131 -.265 .265 . 1.000
Comfort-TCS

Influence-INF -

1.075 174 -.432 274 .653
Influence-TCS

Personal
Development-INF
- Personal

Development-TCS

As, it can be inferred from Table 9.5 above, the level of significance is more than 0.10 for all three pairs making the
test statically insignificant. Based on this, alternate hypothesis can be rejected an alternate hypothesis can be
accepted. Thus, it can be stated that there is no significant difference between the means of the perception of library
staff of Infosys and TCS on personal changes post implementation of Six Sigma.

Table: Statistics of Paired Sample t-test for “Organizational changes”

Paired Samples Statistics

Mean N | Std. Deviation | Std. Error Mean
Organizational Change-INF 3.53 38 .603 .098
Organizational Change-TCS 3.66 38 534 .087
Library Services-INF 2.45 38 .504 .082
Library Services-TCS 2.66 38 .534 .087

It can be inferred from the table above that the mean of the two groups for both the pairs is almost similar with a
very slight difference. But this interpretation cannot be considered to be true unless the significance value is not
tested.

Further, the mean for perception of library staff of both companies for organizational change is close to 4 (wherein
1=much less, 2=slightly less, 3=unchanged, 4=slightly more, 5=much more). Thus, from the mean value it can be

stated that as per the perception of library staff of both companies, there has been slightly more changes in the

organizational change aspects of their work. On the other hand, since mean value of library services of Infosys is

2.45 that is close to 2 (wherein 1=much less, 2=slightly less, 3=unchanged, 4=slightly more, 5=much more), it can
be stated that as per the perception of library staff of Infosys companies, services of their library has become slightly
less while the mean value of TCS library staff is 2.6 (close to 3) stating that their library services are unchanged.
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Table: Paired Sample T-Test for “Organizational changes”

Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Std. Std. Error Difference Sig. (2-

Deviation Mean Lower Upper tailed)

Organizational
Change-INF -
Organizational
Change-TCS

Library Services-
INF - Library
Services-TCS

As, it can be inferred from Table 9.7 above, the level of significance is more than 0.10 for pair 1 making the test
statically insignificant. For pair 2, the level of significance is less than 0.10 for pair 2 making the test statically
significant. Thus, it can be stated that for library services, there exists a difference in perception of library staff of
two companies. As discussed before, the library staff of Infosys stated that their library function has slightly reduced
while that of TCS stated that it is unchanged.

Employee Side: Demographic profile of Employees of TCS and Infosys
Table: Demographic profile of Employees

Frequency | Percent
Male 128 54.0
Female 68 28.7
20-30Years 43 18.1

Gender-INF

30-40 Years 47.7

40-50Years 12.7

More than 50 Years 4.2

Software Engineer

Senior Software Engineer

Gender-INF [Team Lead

Project Manager

Manager
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Male
Gender-TCS

Female
20-30Years

30-40 Years

40-50Years

More than 50 Years

Software Engineer

Senior Software Engineer

Gender-TCS | Team Lead

Project Manager

Manager

T-test for Comparative Analysis of Perception of Employees
Table: Statistics of Paired Sample t-test Perception of Employees

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Services-INF 3.56 196 498 .036
Services-TCS 3.54 196 .500 .036

It can be inferred from the table above that the mean of the two groups is almost similar with a very slight
difference. But this interpretation cannot be considered to be true unless the significance value is not tested.

Further, the mean for perception of library staff of Infosys is 3.56 and that of TCS is 3.54 (wherein 1=much less,
2=slightly less, 3=unchanged, 4=slightly more, 5=much more). From the mean value it can be stated that as per the

perception of employees of both companies, there has been slightly more changes in the library services of their

organization.
Table : Paired Sample T-Test for Employees

Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Std. Std. Error Difference Sig. (2-

Deviation Mean Lower Upper tailed)

Services-INF
Services-TCS

.679 .049 -.075 116 . 674
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As, it can be inferred from Table 8.3 above, the level of significance is more than 0.10 (p=0.674) making the test
statically insignificant. Based on this, alternate hypothesis can be rejected an alternate hypothesis can be accepted.
Thus, it can be stated that there is no significant difference between the means of the perception of employees of
Infosys and TCS on changes in the library post implementation of Six Sigma. As discussed above, the perception of
employees of the organizations is that their library services have slightly more improved.

FINDINGS AND RECOMMENDATIONS

The study found that there is no significant difference between the means of the perception of library staff of Infosys
and TCS on professional changes post implementation of Six Sigma. The study further found that as per the
perception of library staff of both companies, there has been slightly more changes in positive direction in the
influence and personal development aspects of their work while their comfort of work is unchanged.

The study further found that there is no significant difference between the means of the perception of library staff of
Infosys and TCS on personal changes post implementation of Six Sigma. Further, as per the perception of library
staff of Infosys companies, services of their library were found to have become slightly less while that of TCS
library services were found to be unchanged. Also, library staff of Infosys stated that their library function has
slightly reduced while that of TCS stated that it is unchanged.

It was found for both the companies that there has been slightly more changes in the library services of their
organization as per the perception of employees. The employees further found that the library services of their
organization have slightly more improved.

Based on the findings of the research, it is recommended that the staff of library should undergo training to
understand how to make use of the changes made in the library via six-sigma to increase and enhance the
productivity. For employee side, the employees should be encouraged to use the library services more frequently to

enhance their resourcefulness.

CONCLUSION

The present research is an attempt to assess the impact of implementation of Six Sigma on corporate library services.
For this, Infosys and TCS have been taken to be case organizations where in comparative analysis has been
conducted. The research found no significant difference in the perception of employees of both the companies on
post implementation scenario of Six Sigma on library services. Similarly, no significant difference was found in the
perception of library staff of both the companies on changes in services of library post Six Sigma implementation.
The only difference that was assessed was in between perception of library staff on services of library wherein staff
of Infosys library function has slightly reduced while that of TCS stated that it is unchanged. For all other aspects,
though difference in perception between the two companies was not found but similarity in perception was found in
direction of positive impact of six sigma implementation on corporate library services.

Thus, it can be stated that Six Sigma implementation has positive impact of library services but there is no
significant difference in post implementation scenario in technology giants TCS and Infosys. This difference can be
attributed to the fact that both the organizations have different work cultures and ethics which then impacts the

perception of the employees.
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