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IMPACT OF SIX SIGMA IMPLEMENTATION: A CASE STUDY OF A PHARMACEUTICAL COMPANY
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ABSTRACT
Quality is the key for the success of any product or service in the present context. Many concepts have been used to improve the quality on a continuous basis. Six
Sigma has been utilized by manufacturing industries to decrease cost and improve quality and productivity by reducing variation and production defects. By and
large Six Sigma is seen as a quality improvement concept for mechanical industries. But of late it is gaining importance in other sectors as well. In this paper a
pharmaceutical industry has been examined to test the underlying facts about Six Sigma implementation. The opinion of employees who have worked in the Six
Sigma projects has been collected, tested and analyzed to check the outcome of Six Sigma implementation. Employees have observed that the implementation of
Six Sigma has improved the financial status, productivity, peoples’ equity, growth of the company and customer satisfaction.

KEYWORDS

Benefits, Implementation, Pharmaceutical, Six Sigma.

INTRODUCTION
uality improvement concepts are being tested and used since many decades. It is due to improved quality consciousness among the customers that the
companies have become more pragmatic about their products and services. Six Sigma has now spread far and wide, and has been adopted in many
service industries as well as in manufacturing. While some of the big manufacturing names, such as General Electric, were early adopters, now service
giants like American Express and Starwood Hotels also have major programs. So why does the pharmaceutical industry remain skeptical? (David Johnston, 2003)

REVIEW OF LITERATURE

Few aspects distinguish the pharmaceutical industry from most other manufacturing industries. Firstly, the roles of consumers of pharmaceutical products are
often limited in the products that they use as the drugs follow a chemical composition than the taste. Secondly, the pharmaceutical industry the patenting of
products is essentially a critical issue especially in developing countries like India. Due to heavy investment for R & D of the drugs the companies the cost of the
drugs would be very high till the patent period expires typically in the range of 20 years. However when the patent on drug expires, a generic drug usually gets
surfaced and ready to be sold by a competitor. Hence it is very important for the manufacturer of drugs to keep the cost at minimum. Due to this reason Six
Sigma is keenly observed by many pharmaceutical industries. More over the aim of sigma is not just to provide tangible benefits but the ultimate goal for Six
Sigma is to change the mindset and culture of the entire organization to create an environment where in the quality and perfection are seen as achievable thus
ensuring that the work force enjoys the work to achieve best possible performance levels (Maria Jernelid and Steven Roan, 2009).

Six Sigma is seen as a quality improvement concept targeting the process rather the end product. It uses a methodology known as DMAIC model, which begins
by defining and identifying a problem like higher scrap rate, higher price of non conformance, etc. and then sets the course of actions in fixing it. Once the
problem is resolved controls are put in place to make sure the problem doesn’t recur. This procedure is very common for improvement of the processes of
manufacturing industries.

This concept is gaining popularity with pharmaceutical industries in recent times. There are many pharmaceutical companies that have implemented Six Sigma
and are successful in achieving their corporate strategy. Examples of pharmaceutical companies that have implemented Six Sigma are Baxter, Eli Lilly, Johnson &
Johnson and Novartis (Sttickrath, 2006).

The implementation problems that companies face and the success factors are not unique to any industry and it is essential to recognize the similarities instead
of differences, which would help to gain the knowledge and experience of other industries (Sewing et al. 2008).

When using Six Sigma in the pharmaceutical industry, extra care is required while identifying the customer as the customer definition is wider in this industry
compared to many others (Young et al. 2004).

Carleysmith et al. (2009) explains the benefits of the implementation of Six Sigma tools in the R&D Pharmaceutical department of GlaxoSmithKline (GSK) which
resulted in increased productivity by eliminating and decreasing time spent on repetitive tasks thereby reducing cycle times and a better knowledge exchange
due to increased teamwork and common best practice procedures.

Maria Jernelid and Steven Roan (2009), in their research of pharma companies observed that the there is a huge potential for Six Sigma to be implemented in
pharma companies to improve their satisfaction in terms of delivery time, reduced price. However they suggest that the process of Six Sigma implementation
has to fine tuned as per the requirement of the company as each company is unique in its nature regarding its administrative practices.

NEED AND IMPORTANCE OF THE STUDY

Literature review suggested for more research of pharmaceutical companies to understand their perception of Six Sigma. In India very rarely we have seen any
pharmaceutical company coming forward to implement Six Sigma. There is a huge scope for implementation of Six Sigma particularly in pharmaceutical industry.
Hence, in this paper a study of one such pharmaceutical company is done. Outcome of this study decides the status of six sigma implementation in
pharmaceutical company. this could be a road map for other pharmaceutical companies. Normally any study comprises of primary data obtained through the
company records to highlight the achievements of the company. Here the opinion of the employees is collected to understand to how far the employees are
kept in the loop.

THE OBJECTIVES OF THE STUDY
The study has the following objectives:
1.  Investigate the benefits of Six Sigma implementation in a pharmaceutical industry
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3. Examine whether the managers and workers differ in their opinion about Six Sigma implementation.
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HYPOTHESES OF THE STUDY

The following hypotheses were declared based on the objectives of the study

H1: The Six Sigma implementation brings about the benefits to the organization in the form of
a.  Financial benefits

b Improved growth of the company

c.  Improved Peoples’ equity

d.  Higher Productivity and

e. Increased Customer satisfaction

H2: Managers and workers differ in their opinion about the practices of Six Sigma.

RESEARCH METHODOLOGY

The research is done with the help of a questionnaire which consisted of questions to collect information on benefits of Six Sigma implementation categorized
under financial benefits, growth of the company, peoples’ equity, productivity and customer satisfaction. The data collected is analyzed with the help of SPSS
V16 software.

SAMPLE SIZE

The study consisted of a sample of 20 employees who have gained the knowledge of Six Sigma. The respondents have worked on various Six Sigma projects for
six years. Out of these, five belonged to manager level and fifteen belonged to worker level.

RESULTS AND DISCUSSIONS

The data is collected from the respondents on a Likert 5 point scale of 1 to 5 (strongly disagree to strongly agree). The following graph gives the picture of
frequency of response for the scale parameters. The graph indicates that the respondents have a positive response towards the benefits of Six Sigma
implementation as highest percentage of the respondents (about 80% for growth of the company, 85% for financial benefits, 82% for productivity, 80% for
peoples’ equity and 78% for customer satisfaction) have consented about the benefits of Six Sigma.

FIG. 1: DETAILS OF RESPONSES FOR THE DEFINED VARIABLES

80
60
40
20
0
Growth of  Financial Productivity Peoples’ Customer
the benefits equity  satisfaction
company

Percentage of responses

B Strongly disagree M Disagree Can’t say

M Agree H Strongly agree

This fact is tested for its statistical significance. To start the tests it is important to test the reliability of the testing instrument. The Cronbach’s alpha was
observed to be 0.72 and as the Cronbach’s alpha value is more than 0.7 the reliability of the testing instrument is established (Nunnaly, 1978).

TESTING OF HYPOTHESIS H1a,H1b, Hlc, H1d, Hle

Next, to test the hypotheses, we have used one sample t-test. The following table 1 gives the result of one sample t-test for the variables of the benefits for a
sample size of N=20. The company has a practice of accepting the survey results if the mean value for a question is more than 3.6. In case of growth of the
company the questionnaire included 9 questions under this variable. Thus the total expected value is 3.6 * 9 = 32.4, in case of financial benefits (8 questions) it is
8 * 3.6 = 28.8, for productivity (18 questions), it is calculated as 18 * 3.6 = 64.8, for peoples’ equity (27 questions) the expected value is 27 * 3.6 = 97.2 and for
customer satisfaction (16 questions) it is 16 * 3.6 = 57.6.

TABLE 1: OBSERVED AND EXPECTED MEAN VALUES OF THE VARIABLES AND RESULTS OF ONE SAMPLE t-TEST

Observed value of Mean|Std. Deviation |Expected value of Mean |T-value|P-value
Growth of the company|34.85 3.18 32.4 3.442 |0.003 (highly significant)
Financial benefits 31.15 2.74 28.8 3.837 |0.001 (highly significant)
Productivity 70.85 5.33 64.8 5.073 |0.000 (highly significant)
Peoples’ equity 105.85 8.11 97.2 4.768 (0.000 (highly significant)
Customer satisfaction [61.9 5.39 57.6 3.52 |0.002 (highly significant)

From the above table we can notice that the calculated mean is more than the expected value with respect to all the variables. Results of the one sample t-test
indicate that all the variables enjoy a high significance. This is written as

i For growth of the company, the observed mean = 34.85 against the expected mean of 32.4, t (19) = 3.442, p (0.003) < 0.05.

iil For financial benefits, the observed mean = 31.15 in opposition to the expected mean of 28.8, t (19) = 3.837, p (0.001) < 0.05.

iii. For productivity, the observed mean = 70.85 against the expected mean of 64.8, t (19) = 5.073, p (0.000) < 0.05.

iv. For peoples’ equity, the observed mean = 105.85 in comparison with the expected mean of 97.2, t (19) = 4.768, p (0.000) < 0.05.

V. For customer satisfaction, the observed mean = 61.9, against the expected mean of 57.6, t (19) = 3.52, p (0.002) < 0.05.

Since the result of the one sample t-test established a high significance of difference of means between calculated and expected one can infer that all the five
components of the hypothesis H1 is accepted. This means Six Sigma has helped the company in terms of financial benefits, growth of the company, productivity,
peoples’ equity and customer satisfaction.
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TESTING OF HYPOTHESIS H2

After accepting the first hypothesis regarding the benefits of Six Sigma now it is required to check whether the managers and workers differ in their opinion. For
this an independent sample t- test was used.

The following table gives result of the independent sample t — test.

TABLE 2: GROUP STATISTIC TABLE FOR BENEFITS OF SIX SIGMA AND RESULT OF INDEPENDENT SAMPLE t TEST

Variable Designation of respondent{N [Mean|Std. Deviation |t-value |P-value

Growth of the company|Worker 15(34.6 (3.51 -.436 |0.668 (not significant)
Manager 5 |35.4 |2.07

Financial benefits Worker 15(30.9 (3.05 -0.602 |0.554 (not significant)
Manager 5 (31.8 |1.48

Productivity Worker 15(71.06 (4.44 0.307 [0.762 (not significant)
Manager 5 |70.2 |8.07

Peoples’ equity Worker 15/105.8(9.08 -.048 |0.963 (not significant)
Manager 5 |106 |4.84

Customer satisfaction |Worker 15(62.0 |6.02 0.14 |0.89 (not significant)
Manager 5 |61.6 |3.36

The independent sample t —test suggest that the difference of mean values of managers and workers are not statistically significant written as

i For growth of the company, t =-0.436; P =.668 > 0.05

ii. For financial benefits, t =-0.602; P =.554 > 0.05

iii. For productivity, t = 0.307; P =.762 > 0.05

iv. For peoples’ equity, t =-0.048; P =.963 > 0.05

V. For customer satisfaction, t = 0.14; P =.89 >0.05

Since the result of independent sample t-test established a non significant difference between managers and workers with respect to all the benefits one can
infer that managers and workers do not differ in their opinion towards practice of Six Sigma. Hence hypothesis H2 is rejected.

CONCLUSIONS

The investigation of the benefits of Six Sigma at a pharmaceutical industry had aroused curiosity as there was a lack of clarity about its implementation in

pharmaceutical industries. The survey of the opinion of employees of the company leads us to following observations.

1. Employees experience that the implementation of Six Sigma has helped the company to grow, due to its improved financial status and vice versa i.e. the
improved financial status helped the company expand its market.

2.  The respondents believe that the implementation of Six Sigma has resulted in process improvement which has improved the productivity with reduced
price of non conformance.

3. The changes in a company will not sustain for a long time in any company. However, in this case, the work force has enjoyed the implementation of Six
Sigma and they have preferred to work with more number of projects as per Six Sigma methodology. This fact is indicated by improved peoples’ equity
after the implementation.

4.  Employees have observed that the implementation of Six Sigma resulted in a win-win situation with the customers as a result the customer satisfaction has
become higher.

5. Itis believed that the opinions of managers and workers usually differs as they belong to two different class of work force. But in this case their opinion
does not differ significantly. In other words both of them feel that the Six Sigma implementation has helped their company to reap benefits and stay on
course of the competition.

All these facts and figures have helped to come to conclusion that the implementation of Six Sigma is a success even in pharmaceutical industry. This should

arouse the interest in other pharmaceutical industries to go ahead with the implementation of Six Sigma or else they may lose the competitive edge that the Six

Sigma provides.
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