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REASONS AND BENEFITS OF IMPLEMENTING SIX SIGMAINT HE
EMPIRICAL STUDY OF ENTERPRISES OPERATING IN POLAND

Abstract. The aim of this article is a presentation of melblogies which refer to improve-
ment of processes and products defined as Six Sidme workers' qualifications play the
essential role in the implementation of improvemamjects while utilizing these methodologies.
The organizations which are using Six Sigma astdloé operating improvement try to actively
include all the workers in realization of thesejpets. The employees have to have a cycle of
intensive trainings. These courses could help tteeatquire the knowledge which is necessary to
use the tools and techniques for the implementatiogmprovements.
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1. INTRODUCTION — SIX SIGMA APPROACH ASSUMPTIONS

The concept of Six Sigma as a process and prothpbivement approach
was Founded as an internal company initiative witfibtorola. The company is
being supplanted by a strongly competitive in duadind affordable products.
The Japanese concentrated their efforts on devejam effective management
system using advanced static methods. Identifyiegekpectations of customers
(called Voice of Customers) identifies the criticalues of quality (CTQ-
called Critical to Quality). These were also meadun the number of defects,
discrepancies in each process. (Watson, 2004) Coisept is called the
Motorola Six Sigma and has the ability to contitpiakduce costs through
lowering the cost of inadequate quality (CIPQCost of Poor Quality) by
continuous monitoring and controls to eliminate anevent incompatibilities in
processes and products (Dedhia, 2005; Ravichan2@@6). This introduced the
concept level meter in assessing the quality ofparable areas of the organiza-
tion. It is a measure of DPMO (Defects per Milli@pportunities) specifying
the number of errors in relation to the commissidra million possibilities.
Probability in the case of Six Sigma was set ateBrdrs per million operations.
Functional support areas such as finance, accaynthmarketing, human re-
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sources, procurement, and retail, however, havéeyait pace with manufactur-
ing in implementing Six Sigma programs. In paristis due to the rigorous
applications of requirements that were consideoeddifficult to be applied in
areas other than functional or a predominantly isererganizations (Pyzdek,
2003). Six Sigma involves conducting continuous soneament and analysis of
the results. A particularly important measure in fitaenework of this concept is
FPY (First Pass Yield) which is defined metric,ts number of units coming
out of a process divided by the number of unitsagdinto that process over
a period of time, specified this concept was iryfdleveloped industry at large
corporations as Allied Signal/Honeywell and GE (@aret al., 2000). The
process of implementing the concept of Six Signgirsewith the awareness of
the need for its implementation in the enterpridee decision to implement it
can have many causes, such as: finding new opjesirfor development
(through the introduction of product innovationsl&m organizational), ahead of
competitors, market share growth, more rapid dglivé new products/services
to market (reduction of process cycle) cost reduncfirocesses, and increase
profits (Da Vison, Al-Shaghana, 2007).

2. IMPLEMENTING SIX SIGMA

Six Sigma approach can be used both for improvirigtiag and the
implementation of new processes and products (Wjl2805). In the case of
improvement of existing processes, the most comynaisied methodology
known DMAIC (Define-Measurement-Analyze-Improve-@at). In the Define
phase, the project team must work with stakeholderslosely and clearly
define the problem statement, project scope, budgbedule, and constraints.
(Creveling et al., 2006). The Six Sigma projecthidaas to define problems and
establish the goals of the project (should be prarent to all employees) which
are consistent with custom expectations and with ¢ompany’s business
strategy. In this phase, there should be establiah@roject charter (to show the
business case, problem definition, target, focosesr and milestones of the
project), and SIPOC diagram (that analyze supplierput, process steps,
output, and Customers) and the Critical-to-Qudl@yf Q) matrix (Incorporating
customer demands) are common in this phase (Ge@@ff§, Pande et al.,
2000). During the measure phase, the team creatssue Stream Mapping
(VSM) of the process, capturing the flow of infotina. The most widely used
tools are VSM, run charts, brainstorming, balansedrecards, documentation
tagging, data collection check sheets, and decisiettics. During the analyze
phase, the team needs to collect and analyze. ddie that can be used are
process flow chart, value stream mapping, causeedfett diagram, Pareto
analysis, histograms, control charts, and rooteamslysis. During the Improve
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phase, the team uses all possible solutions tleailgbe developed, enabling the
team to eliminate the root causes of problems. rfebemmended tools include
brainstorming, cost-benefit analysis, priority nety failure mode and effect
analysis, and process flow diagrams. During thdrobphase, the team should
standardize and document the new process to suppdrisustain the desired
improvements. Tools used include Statistical Proc€sntrol charts, flow
diagrams, and Pareto charts (Foster, 2007). Sim&imethodologies can be
used for improving existing processes and prodwadswell as implementing
new processes/products. The latter approach igedféo as DFSS (Design for
Six Sigma— Stevenson, Kashef, 2008; Edgeman, Dugan 2008}t iesl DFSS
methodology is DMADV (Define-Measurement-Analyzediym-Verify/Vali-
date), which includes:

- defining the new project and what you expect yastamers (and other
stakeholders, especially the owners, employees);

— defining a new specification and customer requimsie

— analyzing processes to satisfy the requirementseofecipient;

— drawing up a detailed design process to satisfyrélggirements of the
recipient;

- verification/validation process and the effectscapacity to meet the
requirements.

Therefore Six Sigma a methodical approach to sglpimblems, streamlin-
ing the system repeatedly, challenging the expeosibf customers in the first
place but also to improving the efficiency and efifeeness of the organization.
It focuses on meeting the requirements of stakemsldcustomers, owners,
suppliers, employees and society). Six Sigma ptej@e primarily related to the
implementation of new products/processes, improvheg technical quality of
existing products, improving efficiency, shortenipgocess cycles, improved
internal and external communications, as well ggaving safety and reducing
the burden on the environment. Implementation iaf ¢bncept can be applied to
all conditions, without restrictions concerning thesiness type or size of
business (Santurk et al., 2006).

3. SIX SIGMA PROJECT MANAGEMENT

Particularly important in the implementation of Sigma projects is com-
munication between team members. It is done throughthly and quarterly
meetings (combined with the exchange of experiericatming and evaluation
of results) and intranet (through which employemgehaccess to the tools, data).
The success of Six Sigma implementation dependsliapn effective commu-
nication with stakeholders of the organization {oweers, direct users of its
products, suppliers, employees, community centgeernment, regulatory
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bodies, financial institutions, owners, managewjowing to define their
expectations, as well as skillful development sygtaimed at efficient use of
resources, to define precise goals and metricgh®rassessment activities to
improve implementation of the processes within agapization. In organiza-
tions implementing Six Sigma, the approach to iitlial levels of governance
are assigned by corresponding hierarchical legblampions, sponsors, master’s
black belts, black belts, green belts. Champioesusually members of senior
management organization (chairman or deputy chaymihey shall remain in
the role of champions. As a rule, for one busingss (plant) a champion is set
up. Sponsors Six Sigma defines the process ownecslited among senior
managers. In turn, master black belts, are peopke vave the most experience
in both technical and organizational matters. Thask is to manage projects by
focusing on analyzing processes and identifyingeiptidl opportunities for
improvements (by removing non-compliance, previeatdmergence of potential
non-compliance, performance improvement procesg&agdk belts are trainers,
advisers, and motivators for other employees. Titdeqtify emerging causes of
errors and develop a methodology for their effitigimination. The green belts,
the project leaders, possess both the skills aititiesbto lead teams implement-
ing the improvements in processes. These individaat also responsible for
conducting the instruction of conduct in workplacékey are recruited from
their positions related to the project. Some corgsaoreate additional levels in
the hierarchy of roles ascribed to the implemeotatdf Six Sigma. These
include yellow belts and white belts. The first gpoare the heads of surgical
teams that, when properly trained are capable mfgusimple tools and used
them after the transfer of powers to develop andagea small projects, directly
respond to perceived problems. The last groupeisihite belts. These belong to
the ranks of employees who underwent training m blasic issues related to
implementation of Six Sigma projects. Completiorsoth training enables them
to easily understand the processes and techniquiesnathods used for their
improvement through improvement projects (which aomsistent with the
overall objectives and strategy of the organizgtianmed at raising the level of
customer satisfaction (internal and external) ane kevel of profitability.
Number of projects implemented by the company ghaat be too large, as this
may cause, that they are not properly conducted sapervised. Excessive
number of projects are distracting employees addaieg the chance of proper
implementation which could result in drawing theoaeous conclusion that Six
Sigma does not produce the desired effect. Thensdpility of organizations is
to develop a detailed plan of training, includingoawill be trained, from which
range and when. Mandatory training for all stafiidld be carried out explaining
the basic issues related to Six Sigma and the teeedplement the concept in
the enterprise. Training related to Six Sigma prsjéncludes advanced methods
and tools for statistical and organizational solu. Trainees shall be selected
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by taking into account their experience, educatind knowledge, and interper-
sonal abilities (Han, Lee, 2002). Furthermore, mothhe current Six Sigma
training structure is based on the specific trajnif the Statistical and process
improvement tools (Harry, Schroeder, 2000; AntoP§06), while training in
soft skills, leadership and coaching often is aariechnical skills.

4. THE RESULTS OF EMPIRICAL RESEARCH ON THE CONDITIONS RELATED
TO THE IMPLEMENTATION OF SIX SIGMA IN POLAND

The aim of this research was to identify the caadg, benefits and difficul-
ties of implementing the concept of Six Sigma. Htedy was conducted in
30 purposefully selected companies operating inPihiesh market, which have
implemented this concept. Results of studies shmat Six Sigma is mostly
implemented by large and medium-sized manufactufensploying over 50
employees) with foreign capital on internationahlecactivities that provide
B2B products to market. Companies by implementhrig toncept are guided
chiefly by its main objectives, namely improvemehprocesses (by shortening
implementation cycles, increase their reliabilitgfficiency improvement
measures), as well as product development (bynaterrrors and complaints,
and technical improvements). The results are pteden Tables 1-8.

Table 1. Reasons to be taken into account by theged companies in implementing Six Sigma
(the comparison between segments depending on a@ntdrs and companies on an international
scale; percentage rate)

Reasons to be taken into account by the General, | Manufacturers, Cor_npanles_ on
o ; an internatio-
surveyed companies in implementing
Six Sigma nal scale,
g N =30 N =27 N =28
Shortening process cycles 76.67 74.07 75.00
Improvement of product quality 56.67 62.96 57.14
Reducing the number/cost complaints 50.00 48.15 050.0
Increase process efficiency 46.67 48.15 46.43
Increase the reliability of processes 40.00 37.04 2.86
Increase awareness and commitment of staff 36.67 .6329 39.29
Successful achievement of the objectives 36.67 3333 39.29
Reduction of internal nonconformities 36.67 33.33 .289
Requirements of business group 33.33 29.63 35.71

Source: own research.
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Table 2. Achieved advantages by the surveyed comp@mnimplementing Six Sigma
(the comparison between segments, depending oocemplanies with international scope of
activity; percentage rate)

General,| Producers,| International scope
Achieved advantages of business activity

N =30 N =27 N =28
Shortening process cycles 56.67 55.56 57.14
Improvement of product quality 36.67| 44.44 39.29
Reducing the number/cost complaints 36.67 44.44 939.2
Increase process efficiency 43.33 48.15 46.43
Increase the reliability of processes 33.33 37.04 5.7B
Increase awareness and commitment of staff 3333 .9325 35.71
Successful achievement of the objectives 23.83 5.9 25.00
Reduction of internal nonconformities 26.67 29.63 .528
Requirements of business group 26.67 29.63 28.57

Source: own research.

Table 3. Reasons to be taken into account by theged companies in implementing Six Sigma

(the comparison between segments depending onesofioapital; percentage rate)

Reasons to be itr?liﬁn Iinto ac_counF by_the surveyegpaoies c:rﬁ;:gir:es, con(::)rZﬁies
plementing Six Sigma N = 23 N=7

Shortening process cycles 78.26 71.43
Improvement of product quality 52.17 71.43
Reducing the number/cost complaints 52.17 42.86
Increase process efficiency 47.83 42.86
Increase the reliability of processes 43.48 28.57
Increase awareness and commitment of staff 43.48 .2914
Successful achievement of the objectives 39.13 728.5
Reduction of internal nonconformities 39.13 28.57
Requirements of business group 39.13 14.29

Source: own research.
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Table 4. Achieved advantages by the surveyed compamimplementing Six Sigma (the
comparison between segments, depending on soucapitdl; percentage rate)

Foreign Home
Achieved advantages companies, companies
N=23 N=7
Shortening process cycles 65.22 42.86
Improvement of product quality 39.13 42.86
Reducing the number / cost complaints 39.13 42.86
Increase process efficiency 47.83 42.86
Increase the reliability of processes 39.13 14.29
Increase awareness and commitment of staff 43.48 00 0.
Successful achievement of the objectives 26.09 914.2
Reduction of internal nonconformities 34.78 0.00
Requirements of business group 30.43 14.29

Source: own research.

Table 5. Reasons to be taken into account by theged companies in implementing Six Sigma

(the comparison between segments depending on mwhbmployees; percentage rate)

Reasons to be taken into account by the surveyegaies

Number of employees

in implementing Six Sigma 51-250, More than 250
N=8 N =22

Shortening process cycles 62.50 81.82
Improvement of product quality 62.50 54.55
Reducing the number/cost complaints 50.00 50.00
Increase process efficiency 37.50 50.00
Increase the reliability of processes 37.50 40.91
Increase awareness and commitment of staff 37.50 .3636
Successful achievement of the objectives 25.00 140.9
Reduction of internal nonconformities 37.50 36.36
Requirements of business group 12.50 40.91

Source: own research.
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Table 6. Achieved advantages by the surveyed compamimplementing Six Sigma (the
comparison between segments, depending on numieengbyees; percentage rate)

Number of employees

Achieved advantages 51-250. | More than 250
N=8 N =22

Shortening process cycles 37.50 68.18
Improvement of product quality 25.00 45.45
Reducing the number/cost complaints 25.00 45.45
Increase process efficiency 25.00 54.55
Increase the reliability of processes 12.50 40.91
Increase awareness and commitment of staff 25.00 .3636
Successful achievement of the objectives 0.00 31.82
Reduction of internal nonconformities 12.50 31.82
Requirements of business group 0.00 36.36

Source: own research.

Table 7. Reasons to be taken into account by theged companies in implementing Six Sigma

(the comparison between segments depending ort taegket of products; percentage rate)

Reasons to be taken into account by the surveyegaies

Target market of products

in implementing Six Sigma B2B, B2C
N =23 N=7

Shortening process cycles 73.91 85.71
Improvement of product quality 56.52 57.14
Reducing the number/cost complaints 43.48 71.43
Increase process efficiency 43.48 57.14
Increase the reliability of processes 39.13 42.86)
Increase awareness and commitment of staff 39.13 5728
Successful achievement of the objectives 34.78 642.8
Reduction of internal nonconformities 34.78 42.86
Requirements of business group 30.43 42.86

Source: own research.
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Table 8. Achieved advantages by the surveyed compamimplementing Six Sigma (the
comparison between segments, depending on marketdficts; percentage rate)

Target market of productg
Achieved advantages B2B, B2C
N =23 N=7

Shortening process cycles 52.17 85.71
Improvement of product quality 34.78 57.14
Reducing the number/cost complaints 34.78 57.14
Increase process efficiency 43.48 57.14
Increase the reliability of processes 34.78 28.57
Increase awareness and commitment of staff 34.78 5728
Successful achievement of the objectives 21.74 728.5
Reduction of internal nonconformities 26.09 28.57
Requirements of business group 21.74 42.86

Source: own research.

The main barrier to the implementation of this apicis the low level of
awareness and commitment of operational staff, ed as the high costs
associated with its implementation (consultatiorgining). Especially the
problem of low awareness of staff and operatiotedf srom all the stress the
major companies operating in the B2B market. Dethiksults are presented in

Tables 9-12.

Table 9. Difficulties identified by the surveyednspanies in the implementation of Six Sigma

(results of 2009, a total and a comparison betwleemanufacturers and companies depending on

an international scale; percentage rate)

General, | Manufacturers Companies on an
Difficulties international scalg
N =30 N =27 N =28
Low level of awareness and commitment
of operational staff 33.33 37.04 35.71
Implementation  costs  (consultations,
training) 23.33 25.93 21.43
Low awareness of staff 20.00 22.22 17.86

Source: own research.
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Table 10. Difficulties identified by the surveyedngpanies in the implementation of Six Sigma
(results of 2009, a total and a comparison betwleerompanies depending on number
of employees; percentage rate)

Number of employees

Difficulties 51-250 More than 250
N=8 N =22
Low level of awareness and commitment of operatistef 12,50 40,91
Implementation costs (consultations, training) 25,00 22,73
Low awareness of staff 12,50 22,73

Source: own research.

Table 11. Difficulties identified by the surveyednepanies in the implementation of Six Sigma
(results of 2009, a total and a comparison betwleemrompanies depending on source of capital;
percentage rate)

Capital
Difficulties Foreign Home
N =23 N=7
Low level of awareness and commitment of operatistzf 34,78 28,57
Implementation costs (consultations, training) 26,09 14,29
Low awareness of staff 17,39 28,57

Source: own research.

Table 12. Difficulties identified by the surveyedngpanies in the implementation of Six Sigma
(results of 2009, a total and a comparison betwleerompanies depending on market of
products; percentage rate)

Target market of products
Difficulties B2B B2C
N =23 N=7
Low level of awareness and commitment of operatistzdf 34,78 28,57
Implementation costs (consultations, training) 26,09 14,29
Low awareness of staff 21,74 14,29

Source: own research.

Research results confirm that the Six Sigma prsjaot increasingly being
entered in the plans for achieving specified targentained in the development
strategies of many companies. With the possibilitincluding them in different
levels of the organization and using their poténtfey also provide an oppor-
tunity to improve staff awareness and involvemenperceiving and solving
problems. Often, projects (modifications or impleraion of new processes
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and/or products) are also impressed in severahbssiunits of corporations,
which indicate that their implementation is a regoient of the group. Also,
domestic business entities implementing good practy drawing on the
achievements of the world's leaders are beginmingsé Six Sigma. The results
show that the achieved benefits of implementing Sgma have been substan-
tially achieved. Analyzing the results of a worldeiresearch, it is noted that
implementation of Six Sigma projects in Poland rismiany cases the initial
phase of experiments. The data contained in thertrep the Aberdeen Group
shows that companies implementing the Six Sigma&ointake into account the
following conditions: improvement of operationabpesses by reducing costs,
improving standardization activities and effectaghievement of its objectives,
the reduction of internal inconsistencies. The mhbarriers related to the
implementation of this concept are the low levehafareness and commitment
of staff and operational staff, as well as the @addraining (especially training
for certifying green belts and black belts) and lenpented in consultation with
projects. However, this requires raising the lefetompetence by managers of
progressively higher level of knowledge about oig@tional techniques,
statistical techniques, and an effective interrmhunication (vertically and
horizontally) and external (with partners in thegly chain) and the implemen-
tation of effective motivators shaping engagementl areativity among
employees.

To recapitulate, it should be noted that the sicoéfmplementing the con-
cept of Six Sigma is clearly in the minds of workéin the identification of
problems) and the improvement of the qualificaticared skills in solving
practical problems, and also on the active involetrof managers at all levels
of management (performing appropriate roles initif@ementation of projects)
through the transmission of knowledge, or elimimgtihierarchical communica-
tion barriers with subordinates.
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