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Abstract: This study was conducted to investigate factors
associated with improving productivity in printing. One way to
improve productivity is by minimizing the end result of the
printing scrap due to manual problems before printing or
technical problems during printing and some after printing
problems. This paper provides a survey of techniques and actions
such as characteristics of the paper surface, paper quality,
productivity, hardware such as circuit boards, volume and other
factors. Six Sigma is an approach that helps to improve the
quality of the output and is used to identify proper system
settings that can help with good strength to produce the
requiredparts.
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I. INTRODUCTION

There are various machinery built specifically for the
printing industry with advances in technology. During the
process, there are different types of scraps in the printing
industry that need to be handled and minimize resource
waste. This is necessary to increase the organization's
percentage of productivity and profit. In this paper, therefore,
we will discuss the need to increase the productivity of
printing by considering different literatures and suggest one
of the best approaches.

Six Sigma is a technique that Motorola developed in 1986.
It is used for quality control that focuses on circulation and
timely improvement with minimizing malfunction or defects
during the production process until it reaches more than 3.4
parts per million. When we see in the current scenario, Six
Sigma evolves more into business management with the goal
of fulfilling any customer requirements, improving customer
relationships, improving product and services, improving
and sustaining business. Six Sigma is a technique that should
be followed by all companies. Six Sigma's focus is primarily
on statistical improvement. Six Sigma team is present for
any quality control and success rate measurement. For all
statistical work, Six Sigma is the criteria. Process is
considered efficient in any production department that
produces fewer than a few defects per million. The term
defect is called when a product is produced outside the
specifications given by the desired product or outside the
satisfaction of theconsumer.

Standard Six Sigma method consists of an approach of five
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steps i.e. DMAIC (Defining, measuring, analyzing,
improving and monitoring). DMAIC's concept is to solve
product development issues in the industries. There are
certain things to follow for this. In Define module, Six Sigma
expert group of people find an inefficient or faulty process.
Then decisions are made after analyzing the specific mission
and vision of the company. This helps to list the project's
problem, objectives and what to deliver. Next is to measure
the process's initial performance. This helps to list things that
can create the problem and help understand the results of
the target. Next process analysis by isolating each cause, any
small or large priority reason that causes the process to fail.
If it is root of that problem, then work

on test cases after that. Based on these results analysis, any
process fault is identified. The group then looks to improve
overall system performance after this is done. Lastly, the
group attaches control to the process to ensure that it does not
ultimately create any problems andunproductivity.

Digitalization and technology modernization enabled the
customer to be highly selective about the product / services.
This scenario has created a competitive environment for both
manufacturing (such as printing) and service industries. The
organizations are adopting the business excellence practices
in order to make the business profitable in such a dynamic
environment. The plant rolls out annually in an average of
550 Million pages. The plant consumes 2390 metric tons
(MT) of printing per year, 3.9 lakhs of power and 48 MT of
inks per year. Printing costs have been increased by the
complex and dynamic developments in the business
environment. High production costs are very critical
concerns for any organization in today's cut-throat business
competition. Increased CO2 emissions, power consumption
and water consumption as well as increased printing scrap.
This organizational scenario shows the need for productivity
improvement and reduction of waste and productioncosts.

Il. LITERATURE SURVEY

2.1. Literature Survey on Printinglndustry

Author[1] explained that paper quality with pigment is
widely accepted in thepaper printing industry today.
Pigments on the surface of mechanical parts are used for
transfer printing. End results show that paper coating has
helped reduce the roughness of paper. Compared to uncoated
paper, the mechanical properties are improved by coating.
There is also a presence of
plastic pigment to improve
the quality of paper. The
coated  paper's  optical
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density is greater. An investigation to generate new printing
from old paper was conducted. If a paper has more plastic,
the optical density will increase. Authors found that coat
paper had a low dye content
comparedtonocoatpaper.Andmakingsecondprintwithhigher

opticaldensity.

Author[ 2] discusses the quality of the surface to the eyes. To
check different surface properties, sample black and white
printing is taken. Testing is carried out using different
machines for all types of papers and samples printed. If there
is low rough, optical density is more compatible with print
quality. If the gloss of paper is low, the quality of the print
will improve. If the paper's color metric value is changed,
the color of the output samples is of low importance
compared to the samples printed with higher opticaldensity.
Author[3] discusses that the quality program faces different
challenges as well as difficulties in producing results.
Authors examined the limit to which three key variables are
employee development, empowerment and participation
(EDEP) used to determine the success rate in printing plants.
Authors collected data from several Ghana-based printing
firms. There are some questions in the category of
development, empowerment category and employee
participation for monitoring and evaluating the practices in
firms. To achieve a quality goal, descriptive and multiple
series of analysis are required to maintain the relationship of
variables. EDEP is actually linked to the achievement of
printing quality. Participation that contributes more to
quality achievement is more effective from the three
variables given. After
thisempowermentcomesintoview,whichhasadirectimpactonq
ualityevaluation.

2.2 Literature Survey onProductivity

Productivity as the ratio between output and input can be
improved by varying output and input in the industrial
scenario. Production is an important attribute to the
productivity deviation. Some work cultures were introduced
by researchers that helped improve productivity and may
have some positive effects on employment.

Author[4] explained about outsourcing, which contributes to
capacity scarcity growth and production improvement. Using
the quantity rate and different processes, the production
process is found. Data analysis takes into account many
criteria and evaluates the efficiency of manufacturing
processes to assist in the use of industrial products. Authors
used the Malmquist productivity index (MPI) to check the
change in production in every process that requires external
action. Authors also discuss decision parameters with lower
value and higher value of MPI. The result shows that the
manufacturing process can ensure less efficient value with
very high savings of available resources.

Authors[5] explained the labor output in assembly module
focusing on advanced supplier module study. Author
explains that modular assembly is applied to all builders of
automotive and body parts to handle automotive companies '
dynamic change in requirements. With many SCM (Supply
Chain Management) research and time recorded features
under module generation. Authors created mathematical
models together with the overall work of two concepts of the
assembly line, i.e. box line and conveyor line. Considered
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two productivity scales: high output and normal output. The
labor productivity rates are obtained from calculations as a
performance indicator and different tests arecompared.
Author[6] investigated that sales volume increase improved
overall machine equipment efficiency (OEE). The
manufacture of industrial factories helped the Indian
industries. Currently, the manufacturing industry is in dire
need of proper functioning for survival and prosperity in this
competitive environment. For instant and linear
improvement in the manufacturing department, this practice
in all industries increases. OEE provides a better control tool
to improve the disadvantages of production and operation.
Productivity and cost of manufacturing are considered vital
characteristics of performance assessment. By using TPM
initiatives with interactive research techniques, authors
conducted various analyzes and evaluations to increase sales.
There is an OEE tool in industry that has a high potential to
improve the efficiency of the equipment. It was observed that
new OEE with low cost of production helped to increase sales
revenue and boost profit for the coming years. It was also
noted that the industry benefited from the use of TPM
implementation.

2.3 Literature Survey on Six Sigmaimplementation
Author[7] explained the increasing operation of the
company. By using Six Sigma tools, line assembly failures
can be reduced and customer relationships can be improved.
Some changes such as hydraulic oil, grinder and cutter check
and change if necessary in the improvement phase.
Ultimately on - the-spot problems dropped by more than 90
percent, resulting in very good cost savings. Authors found
that using the methodology of Six Sigma DMAIC in Indian
farms reduced field failures and improved customer
relations.

Author[8 ] provides a survey of the product's frequency
analysis. Knowing the importance of CSFs and zones is
being done. There have been a number of CSFs falling into
zone of danger, semi - safe and safe zone.

Author[9] provides a survey and proposes a six-sigma project
selection process framework approach and lists different
recent tools and methodsneeded for each stage. Authors
specified that their objective is to identify the importance of
the approach to the project portfolio. The study used a
process framework approach and a systematic review of
literature to identifyand classify different literature related
to six sigma projects and their associated tools and methods.
The paper provides broad insights into the possibility and
direction of future Six Sigma project research. In the field of
research, expert opinion is always needed to validate it. With
this analysis and expert opinions, new researchers will
definitely benefit from learning Six Sigma techniques and
issues for their interest in research. Second, industry
practitioners and consultants working in the Six Sigma area
may be working to make Six Sigma more successful.

2.4 ResearchGaps
Many researchers are working for manufacturing and
construction industries to improve productivity. They used
various tools and techniques
toimproveanindustry that
implemented them.lIt should be
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noted that six sigma approaches are needed to
improveproductivity.

Foreign businesses are already using these techniques to
achieve perfection at all levels in their business processes.
This is high time, therefore, when all workers should be
trained with proper Six Sigma certification along with
management in order to implement the same in Indian

Processes.

1. SIXSIGMA APPROACH

Six Sigma approach involves understanding and controlling
key process variables or input types in order to achieve nice
improved results. Six Sigma's DMAIC approach is used as a
baseline approach under this area of work. DMAIC tells of
the steps to be taken. This is done by starting with the real
identification of problems and finding a very long-term
solution. This is shown in the Figure 1 flowchart. DMAIC's
goal is to make the printer's body parts and find the best
setting resulting in less waste.

Activity 1 (Define): The projects from different departments
will be identified in this activity. To prioritize the identified
project, the different methods will be identified. Choose the
appropriate prioritization method. The expected result of this
activity is to select suitable research project.

Activity 2 (Measure): The project will be critically analyzed
in this activity to understand the system and explore the areas
of pain. At this research stage, the data collection plan will be
developed in conjunction with the data collection checklist.
Based on the checklist, the data will be collected and
analyzed with appropriate tools to check the current process
stat us.

Activity 3 (Analysis): Identify the method for investigating
the potential causes of rejection in this activity. Choose the
appropriate method and identify potential pain area causes.
Prioritized potential causes identified using the appropriate
method.

Activity 4 (Improve): Identify the various methods for
developing the action planin this activity and select the
appropriate method for developing the action plan. Develop
the improvement action plan to optimize it and make it
cost-effective.

Activity 5 (Control): Implement the plan of action for
improvement in this activity. Collect the data on the basis of
the check sheet after implementation. After improvement,
the data collected was analyzed. If the results are positive, the
action plan will be modified and the defined target will be
achieved.

Printing steps are shown in the Fig flow chart. 2 Beginning
with the collection of information. Information may come
from replies, reporters, photographers, etc. Then design the
page consisting of state-of - the-art technology software with
built- in and custom features. Designing of the plate after this
phase of printing takes place. Here computers help with
special patterns, color, font and plate dimensions when
designing the plate. After this initial task, the product goes to
print where high-quality machines for color printing are
used. After this is done, printed pages are counted and
dispatch stacking is done. Instead of using automatic
machinery for time-saving purposes and without any error,
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counting and stacks are not done by humans. After that, the
pages in transportation vehicles are strapped and dispatched.
Transportation vehicles are arranged for transportation to
various sectors, areas in a state. This printed copy is delivered
tothe end user, i.e. the common man who is the printed paper
reader and gains knowledge from it. The scrap comes from
the factory where the pages are printed, as we can see in this
diagram. Any minor error leads to paper wasting. This can
occur in any phase described in Figure 2. To minimize this,
it is necessary to follow many rules and instructions. Besides
that it is necessary to keep better settings in the machinery so
that waste of resources such as ink, paper,

heating, compression, folding papers, counting, dispatch to
the right place is handled with utmost care.
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IV. CONCLUSION

Compared to the traditional approach used for printing, we
suggest six sigma DMAIC approaches in improving
productivity in printing. It has a very bright future space in
which to conduct experiments, improvements in many
processes in researchareas. In all kinds of companies around
the world, printing has already become an important part of
manufacturing processes in wide-ranging applications. All
these attempts will ultimately increase the percentage of
profit and it is possible to optimizewaste.
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