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Abstract:

This study contributes uniquely by elucidating the synergistic impact of implementing Lean Six
Sigma Methodology in the public sector. It examined the use of the Lean Six Sigma
methodology to help local governments become more efficient and simultaneously increase the
quality of their services in order to increase citizen’s satisfaction, eliminate waste, and reduce
variation and cost.

The importance of this study lies in improving a core process at Beitunia Municipality, which
includes some non-value-added steps that cause the process to take a long time to be completed.
This results in receiving a large number of complaints from the locals. Moreover, no previous or
similar studies have been identified in Palestine which confirms that there is a gap in both theory
and practice.

The main objective is to improve the process of Issuing Building Permits at Beitunia
Municipality. To achieve this objective, the improvement team has applied a well-known
international improvement methodology named “DMAIC” which is a method that starts with
identifying and defining the problems, then measures the current performance of the process,
then analyses the data collected in the previous section, then implement the improvement and
analyses the findings, and finally control and maintain the achieved improvements, In every
phase of the DMAIC approach, a different set of tools can be used. In the Define phase, tools
such as SIPOC and project charter Moreover, Pareto analysis, Process flow chart, eight wastes
and Quick wins are just a few of the useful tools that can be used in the Measure Phase.

In the Analyze phase, useful tools that include cause and effect diagram, hypothesis testing, five
whys, and pareto chart. In the Improve phase, PDSA is one of the improvements tools that has

been used for testing different improvement theories along with the control, in the Control phase,
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the flowchart for the new process is created and used as a standard that should to be followed
along with a control chart which is used to monitor the new process in order to maintain the new
performance.

In addition to the DMIAC improvement methodology, other research tools have been used such
as conducting a survey, in which a questionnaire was prepared to obtain the opinions from the
citizens who have applied for building permits from the municipality. Forty-eight questionnaires
have been filled and collected, after that they were analyzed using SPSS software. Interviews
were also held with municipal employees to obtain information about the current status of the
process, define the current problem, and identify the project scope.

At the end of this improvement work, the conclusions reached are as follow: the improvements
have resulted in shortening the time needed to issue building permits from 22.5 days to 10 days,
and has eliminated the non-value added steps; and tracking the applications in the Building
Permit Application system has become easier through breaking down some steps into sub-steps
to highlight where exactly the application is waiting to be processed, and adoption of a new
procedure that sets a time period for each step in the process.

The improvement team recommended the implementation of Lean Six Sigma methodology in
order to improve all the services delivered to the locals in Beitunia City, and to train a selected
group of employees at Beitunia Municipality on how to apply the Lean Six Sigma methodology
to make improvements everywhere.

This study contributes to the introduction of a methodology that has never been applied in
Palestine in the governmental sector. The use of this methodology and the application of its tools
and principles lead to the development, improvement, and upgrading of the quality of services

provided to citizens in the government sector.
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Chapter 1: Introduction

1.1 Overview:

The rapid development and emergence of many managerial techniques have prompted
organizations to search for appropriate ways and means to achieve their objectives and promote

their services and products using available resources (Abu Zaid, 2011).

When the service is provided many processes are involved, and each is affected by several
factors in which some of them are difficult to control. These factors include: poor employee’s
attitudes, delay in delivering the services requested, poor tracing system, etc....., these factors
result in customer dissatisfaction and bad performance. One of the best improvement

methodologies that can help in addressing these factors is the Lean Six Sigma methodology.

The quality of services at all establishments is considered very important and necessary in a
way that it can't be ignored or terminated. It is not enough to have good faith in providing
distinguished quality service, but it is highly needed that the administration should pay attention
to customers’ complaints and their suggestions as well as their impressions regarding such
service. Moreover, improving the quality of the service until it becomes really distinguished
requires the implementation of a variety of methods and strategies and applying different
techniques to provide a better service for beneficiary. There are some reasons and justifications
which urge government sector’s establishments to adopt the concept of the comprehensive
quality management and measurement of performance which includes: the increasing demand of
improving services and developing them in the government sector, and associating quality with

productivity. Quality requires doing things appropriately from the first time. Experts believe in



this dimension that a lot of the expanses which are spent on services in the government sector are
lost due to the lack of emphasis on the quality of services as well as increasing organizational
effectiveness since comprehensive quality management can increase collaborative work, improve
communication and enhancing the relationship between the administration and the employees

which reduces the average of workers rotation (Salah Eldean & Bartamani, 2018).

Lean Six Sigma is used to be the methodology for quality improvement, and now it is a
general-purpose methodology for reducing time, cost, and errors, maximizing value, and solving
problems. Lean Six Sigma requires top management commitment and serious handling of

problems in order to achieve better performance and happier customers (Summers, 2011).

Lean Six Sigma is an improvement methodology which is made up of two parts: Lean and
Six Sigma. Lean focuses on eliminating waste, overproduction, extra transportation, waiting,
inventory, and motion. On the other hand, Six Sigma seeks to improve the quality of process
output by identifying and removing the causes of defects (errors) and minimizing variability

(Furterer, 2004).

Synergistically, Lean aims to achieve continuous flow by tightening the linkages between
process steps while Six Sigma focuses on reducing process variation (in all its forms) for the
process steps thereby enabling a tightening of those linkages. In short, Lean exposes sources of
process waste and Six Sigma aims to reduce the variation enabling a virtuous cycle of

improvements towards the goal of continuous flow (Summers, 2011).

By analyzing processes and applying Lean Six Sigma quality management methods, public

institutions such as municipalities can improve the services they provide to their citizens. This



include reducing the time it takes to complete a process, e.g. the process to obtain a Building
Permit, decreasing the municipality’s expenses by eliminating unnecessary steps in processes,

improving quality and reducing complexity and costs.

Our research statement is in general the application of the Lean Six Sigma methodology to
improve a major service delivered to the residents and institutions of Beitunia, which is the
Issuing of Building Permits service. This is done through the identification and elimination of
waste and variation in the process of issuing building permits that is followed at Beitunia

Municipality.

The expected outcomes of this research are to increase the efficiency, effectiveness, and
flexibility of the process of Issuing Building Permit in Beitunia Municipality. Moreover, the
implementation process that will be followed in the development of Building Permit Process can
be extended to improve other processes within the municipality through using the knowledge and
skills gained from achieving the objective of this research to achieve resident’s satisfaction and

happiness.

1.2 Municipality of Beitunia Profile
Beitunia is a Palestinian city located west of Ramallah. The city had a population of 40,000 in
2017 making it the third largest city in its governorate after Al-Bireh and Ramallah, and with a

total area of 24 km2 (Beitunia Municipality, 2018).

The Municipality of Beitunia was founded in1965 and its first Mayor was Fakhre Issa. Its

council has thirteen members. The municipality has a 120-employee working in four


https://en.wikipedia.org/wiki/Palestinian_territories
https://en.wikipedia.org/wiki/Ramallah

departments: services, engineering, public relation, and financial department. Its annual budget

for 2017 was 15 million NIS.

During the past years the municipality had worked on developing the infrastructure such as
roads, water pipe lines, garden and schools and on improving service delivery such as Issuing
Building Permit, waste management, and regular checking of clean and health standards of
different establishment such as restaurant and meat production facilities, and improving the

living standards of the locals, and improving the image of Beitunia City.

According to Beitunia Municipality (2018), the municipality has many important tasks, such as:

1. Waste management service.

2. Issuing skilled worker permit for workshops and companies.

3. Building water pipe lines.

4. Paving and the maintenance of roads and sidewalks.

5. Supervising building activities.

6. Supervising the public health sector.

7. Building public schools and gardens.

1.3 Problem statement:
The Building Permit Issuing Process is one of the major services provided by the Beitunia
Municipality; however, the process includes lots of non-value-added steps that caused citizens of

Beitunia to be dissatisfied with the long time it takes to issue their permits.



1.4 Importance of the Research
The importance of this study lies in improving a core process at Beitunia Municipality, which
includes some non-value-added steps that cause the process to take a long time to be completed.
This results in receiving a large number of complaints from the locals. Moreover, no previous or
similar studies have been identified in Palestine which confirms that there is a gap in both theory
and practice.

The Lean Six Sigma framework and the validation of the framework through application of a
case study in the engineering department in the municipality can be used by other cities to
implement Lean Six Sigma.

Local Government Institutes benefit from Lean Six Sigma implementation in improving the
services they provide to the citizens. Many countries, states, cities, and towns have used this
proven approach to better utilize public resources, reduce expenditures, reallocate investments
and improve the quality of life for citizens. This research focuses on the application of the Lean
Six Sigma methodology to improve the Process of Issuing Building Permits and other services

delivered to the residents and institutions of Beitunia.

1.5 Research Question
How can the implementation of Lean Six Sigma improve the process of Issuing Building

Permits and service delivery to the residents and institutes of Beitunia?

1.6 Research Objectives
The objective of this study is to improve the Building Permits Issuing Process at Beitunia

Municipality using Lean Six Sigma methodology.



1.7 Research Limitations

This study was carried out during December 2017 — August 2018.Hence conclusions made
from study don’t apply to other periods.

This study is limited to the Municipality of Beitunia as a governmental sector in Palestine.
Therefore, the results cannot be universally generalized due to the extensive differences in
perceptions, attitudes, and disciplines.

This study mainly examines the perception of Beitunia citizens and Beitunia Municipality

employees.

1.8 Structure of the Thesis
The thesis is presented in nine chapters as follow:
In chapter one provides a general introduction and an overview of the study, chapter two
provides a comprehensive literature review about Lean Six Sigma and other related quality
and improvement methodologies, chapter three summarizes the research methodology that
will be followed in this thesis, chapter four provides the work that was carried out to
implement the steps in the Define Phase of the DMAIC cycle, chapter five provides the
work that was carried out to implement the steps in the Measure Phase of the DMAIC cycle,
chapter six provides the work that was carried out to implement the steps in the Analyze
Phase of the DMAIC cycle, chapter seven provides the work that was carried out to
implement the steps in the Improve Phase of the DMAIC cycle, chapter eight provides the
work that was carried out to implement the steps in the control phase of the DMAIC cycle,
and in chapter nine the final chapter summarizes the main conclusions and

recommendations.



1.9 The Improvement Team:

The improvement team was formed in the define phase, which includes:
— Mohammad Majdoba: Municipality Management.
— Ali Salhia: Master’s degree student
— Feda Azem: Engineering Department.
— lbrahem Shalbi: One Stop Shop (OSS) Manager.
— Budor Badran: Engineering Department

— Muthna Nssar: Human Resource.



Chapter 2: Literature Review

2.1 Introduction:

This chapter summarizes some of the articles that have been published regarding the
implementation of Lean Six Sigma, Service Quality, Process Improvement, and improving
Building Permits Process, in order to gain enough knowledge to help improve the efficiency and

effectiveness of the Building Permit process at Beitunia Municipality.

2.2 Introduction to Six Sigma:

The term Six Sigma was introduced for the first time at Motorola in 1986, and it was defined
as a set of techniques and tools for process improvement (Webber, 2006). However, Maleyeff
(2007) defined it as a statistical measure of variation that is achieved when each potential defect
would have a very small chance of occurrence, usually expressed as 3.4 defects per million
opportunities. While "Bevan et al. (2006)", defined Six Sigma as a process improvement
methodology developed at Motorola in the 1980°s to reduce defects in its processes. Its goal is to
achieve a level of performance equal to a defect rate of 3.4 defects per million opportunities, this

is a virtually defect free environment i.e. Six Sigma performance.

The Six Sigma metric focuses on defects per million opportunities (DPMQO) defined as
follows: DPMO = DPU X 1,000,000/opportunities for error.

Six Sigma represent a quality level of at most 3.4 defects per million opportunities; it is
defined in the context of a manufacturing specification. The stretch goal of Six Sigma represents
six standard deviations from the process mean to the specification limits, when the process is

centered.



2.3 Introduction to Lean:
Lean principles have been enhanced and developed by Toyota to create the Toyota
Production System. Lean means “using less to do more” by “determining the value of any given
process by distinguishing value-added steps from non-value added and eliminating waste so that

ultimately every step adds value to the process”. (Miller, 2005)

Lean is a strategic approach to change and improvement. Focusing just on the tools at an
operational level and reducing costs, will not result in gaining the full benefits. Womack and
Jones (1997) described three fundamental business issues that should guide the entire

organization on Lean transformation:

Purpose: What customer problems will be solved?

Process: How will value streams be assessed to make sure each step is valuable, capable,

available, adequate, flexible and linked by flow, pull and leveling?

People: How can the organization ensure that value streams are continually evaluated in terms of

purpose and Lean process and actively improved?

2.4 Introduction to Lean Six Sigma (Definition and Background)
The concept of combining Lean and Six Sigma principles began in the middle of 1990’s and has
quickly taken hold. Lean Six Sigma refers to a methodology that maximizes shareholder value
by achieving the fastest rate of improvement in customer satisfaction, cost, quality, process
speed, and invested Capital (Cuc & TRIPA, 2007). While Furterer (2004) defined it as an
approach focused on improving quality, reducing variation, and eliminating waste in an

organization.
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2.5 Lean Six Sigma Toolkits:
A large set of Lean Six Sigma tools are available; however, the focus of this section is on the

most important tools that were used by the improvement team in this research:

Problem Context Diagram PCD: The Problem Context Diagram shows the system under
consideration as a single high-level process and then shows the relationship that the system has
with other external entities. (Adams, 2017)

SIPOC: it’s a tool that summarizes the inputs and outputs of one or more processes in table
form. The acronym SIPOC stands for suppliers, inputs, process, outputs, and customers which
form the columns of the table. (Saxena &Kumar, 2007)

The SIPOC is often presented at the outset of process improvement efforts or during the
"define” phase of the DMAIC process. It has three typical uses depending on the audience
(Saxena & Kumar, 2007): to give people who are unfamiliar with a process a high-level
overview, to reacquaint people whose familiarity with a process has faded or become out-of-date
due to process changes, and to help people in defining a new process.

Project Charter: It is a statement of the scope, objectives, and participants in a project. It provides
a preliminary delineation of roles and responsibilities, outlines the project objectives, identifies
the main stakeholders, and defines the authority of the project manager. It serves as a reference
of authority for the future of the project. The terms of reference are usually part of the project

charter (Pyzdek, 2014).

Voice of the Customer (VOC): It is very essential for the team members to understand who the
customers are and what they exactly want, before starting to improve a process. By listening to

the VOC, the elements that are critical to quality for the customer can be easily understood.
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There are several ways to listen to the Voice of the Customer. These include surveys, checklists,

interviews, and questionnaires (Pyzdek, 2014).

Value Stream Mapping: it is a lean-management tool for analyzing the current state and
designing a future state for the series of events that take a product or service from its beginning
through to the customer with reduced lean wastes as compared to current map. Martin defined it
as process of mapping the primary material and information flows in converting raw material to
finished product or creating a service of value that a customer is willing to pay for (Martin,
2010). Another definition of Value Stream Mapping is the process of mapping the material and
information flows of all components and sub-assemblies in a value stream that includes
manufacturing, suppliers and distribution to the customer (Seth & Gupta, 2012).

A value stream focuses on areas of a firm that add value to a product or service, whereas a value
chain refers to all of the activities within a company (Rother, 1999).

Flow Chart: a type of diagram that represents an algorithm, workflow, or process. The
flowchart shows the steps as boxes of various kinds, and their order by connecting the boxes
with arrows. This diagrammatic representation illustrates a solution model to a given problem.
Flowcharts are used in analyzing, designing, documenting or managing a process or program in
various fields. (Sevocab, 2008)

Control Chart: Also known as, Shewhart charts or process behavior charts are a statistical
process control tool used to determine if a manufacturing or business processis in a state

of control (Pyzdek, 2014).

Cause and Effect Diagram: According to Juran (1999), fishbone diagram is a tool for

identifying the root causes of quality related problems. Furthermore, Juran explained, this has
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been named to memorize Kaoru Ishikawa, who was a Japanese quality control statistician and
the man who pioneered to use this chart in the 1960's. But according to Watson (2004), this is an
analysis tool which provides an orderly way of looking at effects and the relevant causes that
create or contribute for the effects. The Fishbone diagram is also named as a Cause and Effect
diagram to reflect its function.

Five Whys: Sakichi Toyoda, one of the fathers of the Japanese industrial revolution,
developed the technique in the 1930s. He was an industrialist, inventor and founder of Toyota
Industries. His method became popular in the 1970s, and Toyota still uses it to solve problems
today, it is an iterative technique used to explore the cause-and-effect relationships underlying a
particular problem. The primary goal of the technique is to determine the root cause of a defect
or problem by repeating the question "Why?" Each answer forms the basis of the next question.
The "5" in the name derives from an anecdotal observation on the number of iterations needed to
resolve the problem (Serrat, 2009).

As expressed by Serrat (2009) from his article ‘the five whys techniques’, “when
confronted with a problem, have you ever stopped and asked “why” five times? If you do not ask
the right question, you will not get the right answer. The Five Whys is a simple question asking

technique that explores the cause and effect relationships underlying problems”.

2.6 Lean Six Sigma Methodology in the Literature:
There are many applications of Lean Six Sigma, which reflect the recent interest in this field of

study:

The concept of combining Lean manufacturing and Six Sigma principles started in the

middle to late 1990’s and has quickly taken hold. There are many examples of manufacturing
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and public sector implementing a combined effort of Lean and Six Sigma, such as (Furterer,
2004), (Abu Zaid, 2011), (Maleyeff, 2007), (Zefaj, 2017), and (Maleyeff, 2014) in the public

sector, while (Gijo & Scaria, 2014), and (Prashar, 2016) in the service sector.

2.7 Lean Six Sigma in Public Sector:

The researchers have implemented LSS methods on many fields: Furterer (2004)
implemented LSS on the financial department in the local government; while Maleyeff (2007)
focused on reducing cost in governmental agencies such as air force and navy and homeland
security; Zefaj (2017) did a comparison between the level of quality of services delivered by
Kosovo municipality and the quality dimensions in the world; Maleyeff (2014) also wrote on
how to sustain public sector using LSS; Abu Zaid (2011) studied the impact of critical success
factors in the application of Six Sigma Methodology on customer satisfaction in the Department
of Civil Status and Passport Department in Amman; Gijo & Scaria (2014) discuss the successful
implementation of Six Sigma DMAIC methodology along with Beta correction technique in an
automotive part manufacturing company, Prashar, (2016) applied LSS to reduce waste in energy

meter-reading for Narela district.

The researcher’s aims from implementing LSS are to eliminate waste, reduce cost, improve
the quality level of the delivered services, and identify the critical success factors for

implementing LSS.

Furterer (2004) published a research about the framework roadmap for implementing Lean
Six Sigma in local government entities, she has focused on seven framework components that
create the infrastructure for the Service Improvement for Transaction based Entities Lean Six

Sigma Framework Roadmap -SITE MAP- (Value Proposition, Customer Focus, Culture and
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Change Management, Human Resource Management, Infrastructure and Methodology, Quality
and Lean tools, and Measurement). Moreover, she identified the following critical success
factors to be used to ensure that the framework components are based on sound theory: Top
Management commitment and visionary leadership, Human Resource management, Technical
System, Information and Analysis System, Benchmarking, Continuous Improvement, Customer
Focus, and Employee Satisfaction. These factors ensure local governmental entities can
implement Lean Six Sigma to improve quality, reduce variation, and eliminate waste using the
researchers’ framework roadmap. She concluded that the application of Lean Six Sigma in local
government using the SITE MAP is a powerful guide to successfully improving the processes,

reduce variation, and eliminate waste.

Maleyeff (2007) studied the effect of implementing Lean Six Sigma on governmental
agencies such as air force and navy and homeland security, and how it would improve their

efficiency, reduce cost, and eliminate waste. The results of his paper are as follow:

1. Lean Six Sigma provides the means to improve the delivery of services using a
disciplined project—based approach.

2. As methodologies, both Six Sigma and Lean have evolved from collections of
techniques to comprehensive management systems.

3. Many of the potential barriers could exist in any service organization (public or private)

but appear to exist in greater frequency in government.

Zefaj (2017) compared the ideal municipal administrative services based on Lean Six Sigma
with the current quality of administrative services provided by the municipality, from the

perspective of civil servants. He concluded that the municipalities in the Republic of Kosovo do
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not provide the ideal quality of services for their citizens as would be the case with the

application of Lean Six Sigma standards

In another research, Maleyeff (2014) studied about Sustaining Public Sector Lean Six Sigma
Perspectives from North America and concluded that the success factors that lead to a
sustainable Process Improvement program in the public sector are: organizations deployment of
a sound, consistent, and robust methodology, building of trust by removing fear, initiating long-

term cultural change, and communicating the vision to all stakeholders.

Abu Zaid (2011) studied the impact of critical success factors in the application of Six
Sigma Methodology on customer satisfaction in the Department of Civil Status and Passport
Department in Amman. She found that the organization's strategy, support and commitment of

senior management as well as the organizational culture are critical success factors.

2.8 Lean Six Sigma in the Private Sector:

Gijo & Scaria (2014) discuss the successful implementation of Six Sigma DMAIC
methodology along with Beta correction technique (which is used for monitoring the process in
the control phase) in an automotive part manufacturing company. The implementation of Six
Sigma approach resulted in reduction of process capability-related problems and improved the
first pass yield from 94.86 % to 99.48 %. After studying the baseline performance of the process,
a brainstorming session was conducted with all stakeholders of the process for identifying the
potential causes of the problem. This study contributes uniquely by elucidating the synergistic
impact of Beta correction for greater effectiveness of Six Sigma programmers in the engineering

industry.
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Prashar (2016) presents a real-life illustration of a Six Sigma framework blended with
innovative tools to identify defects and guide process improvements in energy meter reading in
the context of public utilities. The remedial actions that followed the analysis resulted in a cost
saving of INR 0.25 million per annum owing to reduction in the follow-ups for Narela District

alone.

The researchers mentioned in the previous paragraphs have achieved several results such as
reducing cost, improving the quality level of the delivered services, and identifying the critical

success factors through implementing LSS.

Many researchers have carried out research to identify the critical success factors for
implementing LSS in the establishments; some of the most important is Furterer (2004) who
reached the conclusion that the critical success factors include top Management commitment and
visionary leadership, Human Resource management, Technical System, Information and
Analysis System, Benchmarking, Continuous Improvement, Customer Focus, and Employee
Satisfaction. In addition, Abu Zaid (2011) pointed that organization's strategy, support and
commitment of senior management as well as the organizational culture; are the most important
factors. Maleyeff (2014) concluded that the critical success factors include organizations’
deployment of a sound, consistent, and robust methodology, building of trust by removing fear,
initiating long-term cultural change, and communicating the vision to all stakeholders. Manville
(2012) pointed out that developing learning capability in the middle management team and the
empowering of them are important critical success factors. This means that a greater role should

be given to middle management in performance improvement and strategy formulation.
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A lot of researchers have conducted research about improving the services’ quality using
DMAIC methodology which is an improvement methodology that consists of five phases

(define, measure, analyze, improve, and control). Some of the most important researches are:

Nakhai (2009) published a paper titled “The Challenges of Six Sigma in Improving Service
Quality”, the purpose of his paper is to critically evaluate the contributions of six sigma
methodology to the improvement of service quality and has reached the conclusion that the
relentless drive toward adopting six sigma to services has led both to a limited field of
applications and to unrealistic expectations as to what six sigma is truly capable of
achieving, particularly in knowledge-based environments. While researchers Wang & Chen
(2006) apply DMAIC methodology to improve quality service in the bank sector, the results of
their research shows that the application of Lean Six Sigma methodology with TRIZ

performs effectively in the improvement of banking services.

Tennakoon (2015) studied the application of DMAIC to improve delivery efficiency, the
purpose was to provide on timely delivered products and services, which has become a
competitive advantage and a need to ensure survival. He found that the product quality issues
and Plant availability issues were the most problematic cause for delivery failures.

Application of Six Sigma DMAIC methodology in thermal power plants: A case study by
Kaushika and Khanduja (2009), they aimed to apply Six Sigma methodology to a process
industry taking a specific case of a thermal power plant. The implementation of the Six Sigma
project recommendation and improvement action plans reduced the mean make-up of water from
0.90% to 0.54% of MCR (Maximum Continuous Rating), accruing with it a comprehensive

energy saving of nearly Rs. 296.09 Lakhs per annum.


https://www.emeraldinsight.com/author/Nakhai%2C+Behnam
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Hea, Zhanga, and Zhang (2014), used the DMAIC methodology to improve services
quality. The purpose of their paper is to discuss how Six Sigma DMAIC (Define, Measure,
Analyze, Improve, and Control) methodology was applied to reduce the voluntary turnover rate
of dispatched employees in company M. After taking improvement actions, the weekly average
turnover rate of dispatched employees declined from 2.5% to 1.4%, with concomitant savings of

human resource costs and improvements in production quality and yield stability.

2.9 Process Improvement:
Process Improvement is the proactive task of identifying, analyzing, and improving upon
existing business processes within an organization for optimization and to meet new quotas or
standards of quality (Hamada, 2015).

Another definition of “Process Improvement” is the systematic approach to closing of
processor system performance gaps through streamlining, cycle time reduction, and
identification and elimination of causes of below specifications quality, process variation, and
non-value-adding activities (Business Dictionary).

Rouse (2013) defines Business Process Improvement (BPI) as a strategic planning
methodology aimed at identifying the operations or employee skills that could be improved to
encourage smoother procedures, more efficient workflow and overall business growth.

From above, it can be concluded that Process Improvement is a method used by the
organization to eliminate waste, reduce variation, and solve management and production
problems that prevent the organizations from achieving their goals and exceed customer
expectations.

Many studies have been carried out on this subject; the following paragraphs summarize the

key points of these studies:


https://www.linkedin.com/in/abdelazizhamada
http://www.businessdictionary.com/definition/closing.html
http://www.businessdictionary.com/definition/system.html
http://www.businessdictionary.com/definition/cycle-time.html
http://www.businessdictionary.com/definition/reduction.html
http://www.businessdictionary.com/definition/quality.html
http://searchcio.techtarget.com/definition/workflow
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Nakhai and Neves (2009) stated in their research that the purpose of their paper is to
critically evaluate the contributions of Six Sigma methodology to the improvement of service
quality. Since its development in the late 1980s, Six Sigma has been extensively applied in
manufacturing and quasi-manufacturing settings. The study aims to explore the challenges of Six
Sigma in reaching a much wider field of applications. Their research focuses on highlighting
gaps in Six Sigma when applied to services.

The most immediate practical implication of this study is the call for the redesign of the
curricula of Six Sigma Black Belts training programs, and the importance of training in service
quality for the successful application of Six Sigma in service operations. This study provides a
fresh look into Six Sigma application to services by combining a thorough analysis of the service
quality model with the in-depth understanding of Six Sigma statistical concepts The Business
Process Bank (BPB) in Denmark did a study between 2006 and 2009 about the municipalities in
Denmark; they struggled to create the organizational and managerial structures needed to
administer the services. At the same time citizens complain if they find that one municipality
administers services with less efficiency or effectiveness than others. The Local Governments of
Denmark (LGDK) is a consortium of municipal governments working together and supports one
another. The LGDK seeks, among other things, to help the municipal units to provide more
consistent, effective services, while still respecting local traditions. They found that (Pedersen,
2009): By 2010, the LGDK joint Business Process Bank includes 250 core processes and 50
generic processes. At the same time, some 100 examples of good practices were associated with
the different core and generic processes and everyone seems to believe that the process
framework provides a better way to organize business practice information. All of the processes

were documented in BPMN and stored in a repository that Municipal governments can access.
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In effect, LGDK has put in place a nationwide system that will constantly work on maintaining
the existing processes while simultaneously exploring new options and capturing improvements,
which will then be stored in the repository to make them available to the other government units.
At the same time, the government of Denmark will continue to create new laws and change
existing requirements and the LGDK and municipal teams will continue to expand their
processes to reflect the current work the municipalities are being asked to perform (Pedersen,
2009).

Engen (2011), the Mayor of Missoula City in the period around the year 2011, searched for
the best approach to improve the efficacy of the city hall in 2011, and the recommendations of

his paper included 17 important results such as:

1. Consolidate all existing municipal planning and development review functions and staff in a
single City department with one department head responsible for managing the entire

municipal planning and development review process.

2. The City of Missoula should adopt a list of best management practices for streamlining the

planning and development review process.

3. The City of Missoula should upgrade the automated permit information system to enable all
reviewing agencies, applicants and their representatives to track and manage work activities

via the Internet.

In a study conducted by Sheha (2016) about the method of improving the services provided

by the local government, he recommended that improving the efficiency of the municipality



21

management needs an experienced and efficient staff that can use the technology to achieve good

financial planning and other required goals.

Jouda (2013) did a study about improving process quality, he aimed at presenting a
framework for implementing Six Sigma in the services sector in the Arab countries, his purpose
was the need for decreasing defects in their processes and improving service quality. He
concluded that it is very important to implement this framework on all service sectors. The study
also shows that focusing only on the quality of inputs and outputs is not enough for presenting
good quality services to the customers, which should also include the quality of processes as
well. He made several recommendations such as the necessity of training the employees to adopt
Six Sigma.

Aljbory (2008) stated in his research about Six Sigma methods the relation between it as a
statistical reference and its managerial application using a descriptive analytical style and the
possibility of combining it with continuous improvement. He also stated that Six Sigma
integrates with process management through focusing on reducing cost and increasing system
operation’s effectiveness, he concluded several results such as; Six Sigma method is a natural
extension for quality efforts; and the development is a result of realizing the importance of

quality in reducing cost and improving customer satisfaction.

2.10 Building Permits Process:
Building permits are a type of authorization that must be granted by a government or other

regulatory body before the construction of a new or existing building can legally occur.

There are many different methods and tools that have been used by researches to improve the

process of issuing building permits, some used lean methodology (for example: O'Rourke, n.d),
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others used traditional methods (for example: Abbas, 2014), others compared the process of
issuing building permits between two countries (for example: Jovanovic, Aristovnik and Lugaric,

2017), while others followed theoretical methodology (for example: Borooah, 2013).

We will illustrate some of them here:

SeaTac City did a study on how to achieve rapid improvement in the Permit Department
using lean methodology. They outlined some key observations such as permit technicians need to
have complete knowledge of the process to perform their tasks effectively, they also managed to
achieve few things such as cutting the process period from 9 days to 3 or 4 days and the
eliminating of routing, and how to achieve continuous improvement by involving different

departments in the process like the fire and police department (O'Rourke, n.d).

Borooah (2013), the Chief Building Official and Executive Director of Toronto Building,
made a study about the time needed to obtain a Building Permit in Toronto in which she
concluded that the goals of the department are being met however there is a need to fill the
vacancies in the department to decrease the workload on the employees.

O’Brien (2017), in his Audit of Denver city permit department, made several
recommendations such as, providing resources to train the employees to increase their efficacy
and that staff should develop a strategy for determining how and when intake staff should focus
their efforts on assisting customers in the Login Queue.

Jovanovic, Aristovnik and Lugaric (2017) made a comparative analysis study between
Slovenia and Croatia Building Permit Issuing Process, they concluded the following:

The building regulatory field has not yet been a point of scholarly attention, also the comparison

of Slovenia and Croatia revealed that the Building Permit Procedures do have very much in
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common and that the shortcomings and obstacles in the Issuing of Building Permits are alike,

they recommended enabling the submission of the application electronically.

Abbas and his colleagues have done a study in February of 2014 that aims to simplify the
process of obtaining Building Permit in Alshargia district in Egypt. After they studied and
analyzed the problems in the process, they concluded several solutions and recommendations
such as: the need to improve the work environment, improve the employee skills to increase their

efficiency, and to ensure there is no staff shortage.

After reviewing the studies that have been presented above, there were not any studies
regarding the improvement of Building Permit Issuing Process that were applied in Palestine and
is a clear evidence of the gab of knowledge that has not been covered yet. In this study, the

improvement team aims to fill this gab by improving a major service at Beitunia Municipality.
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Chapter 3: Research Methodology

3.1 Introduction:

The methodology is the rationale for the research approach, and the lens through which the
analysis occurs. Howell (2013) stated that a methodology describes the “general research
strategy that outlines the way in which research is to be undertaken” (Howell, 2013). Lean Six
Sigma Methodology can be planned by municipality’s management to identify processes to be
streamlined to ultimately help improve citizens’ satisfaction. As the previous chapter has shown,
from a review of the literature, no evidence was found of any local governmental entity to have
used Lean Six Sigma in Palestine, however, there are some examples of local governmental
entities in other countries that have applied Lean Six Sigma methods and quality management
programs. Some of the researches identified the elements that should be considered to
successfully implement a quality program, but no detailed plan is available to help local
governments to implement a successful Lean Six Sigma program.

This research aims to apply the Lean Six Sigma methodology to improve the Building
Permits Process at Beitunia Municipality, so it runs more effectively and efficiently. Lean Six
Sigma is a complete methodology and set of tools that can be used for improving any process at

Beitunia Municipality, whether this process is considered core or a main priority.

3.2 Research Strategy:

The research type chosen for this study is considered an exploratory research. Mixed methods
were used in this research to achieve the research objectives. This includes: the improvement

methodology called DMAIC, questionnaire and interviews.
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This diversity of research methods helps us to obtain full knowledge in identifying the problem
and measuring the current performance accurately in order to reach the research goals, which is

to reduce the time required for issuing the building permit in the Municipality of Beitunia.

3.3 Research Focus — The Building Permit Process at Beitunia Municipality:

Lean Six Sigma can improve the efficiency of processes, improve the quality of service delivery
to citizens and reduce the time and costs of providing these services (Furterer, 2004). The Lean
Six Sigma methodology was applied to improve the issuing Building Permit Process through
reducing the time needed to complete the processes in Beitunia Municipality. It is important to
note that Lean Six Sigma can be used to improve any other department’s processes in Beitunia

Municipality.

3.4 The DMAIC Approach (Definition, Background, Objectives, and Tools):

The improvement team have used the Lean Six Sigma problem solving approach, known as
DMAIC (Define, Measure, Analyze, Improve, and Control), which is defined as similar in
function to its predecessor methods, such as Plan- Do-Check-Act and the Seven Steps method of
Juran and Gryna (Balakrishnan et al, 1995), along with a set of improvement tools to improve the
Issuing Building Permit Processes. A successful implementation of the Lean Six Sigma problem

solving approach is measured by the reduction of the time it takes to complete the process.

In every phase of the DMAIC approach, a different set of tools can be used as explained
below:
In the Define Phase, tools such as PCD, SIPOC, Project Contract and Project Charter can be

used to help identify the business problem and define what the customer requires (Henderson &
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Evans, 2000), select and define the process to focus on to either reduce variation or eliminate
waste or both, define the objectives, goals, resources, scope and timeline for the project, and to
define the opportunity for improvement from both business and citizen’s perspective. The
defining of the problem is the first and the most important step in the project because good
understanding of the problem makes the job much easier later on.

In the Measure Phase, the Control Chart, VVoice of Customer, Pareto analysis, Process flow
chart, eight wastes and Quick wins are just a few of the useful tools that can be used in this
phase, which aims to understand the process and its performance to establish a baseline for
improvement.

In the Analyze phase, the data are analyzed, and the causes of the problems are discovered
(Kapur & Feng, 2005). Some of the tools that are used in this phase include cause and effect
diagram, hypothesis testing, five whys, and Pareto Chart.

In the Improve phase, the PDSA is one of the improvement tools that is used to develop
potential improvement solutions and to test and implement these solutions. The gains from the
improve phase are immediate and are corrective in nature. Other tools used in this phase are the
control charts, implementation plan, communication matrix, etc.

Finally, in the Control phase, the process needs to be controlled to ensure that defects do not
recur (Mathew et al, 2005). It is the final stage of Six Sigma implementation to keep hold of the
gains obtained from the improve stage. Hence, in this stage, the new process considerations are
documented and implemented into systems so that the gains are permanent. The control phase is
preventive in nature. All possible causes of specific identified problems from the analyze phase

are tackled in the control phase; the flowchart for the new process is created and used as a
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standard that should be followed along with a control chart which is used to monitor the new

process in order to maintain the new performance.

3.5 DMAIC Phases Objectives:

Koning and Mast (2006) have stated that the DMAIC objectives are as follow:

Define Phase:

— Problem selection.

— Benefit analysis to identify and map relevant processes.

— Identify stakeholders

— Determine and prioritize customer needs and requirements

— Make a business case for the project.

Measure Phase:

— Translation of the problem into a measurable form.

— Measurement of the current situation.

— Select one or more CTQs and determine operational definitions for CTQs and
requirements.

— Validate measurement systems of the CTQs.

— Assess the current process capability.

— Define objectives.

Analyze Phase:

— ldentification of influence factors.
— Identify the causes that determine the CTQs' behavior

— Select the vital few influence factors.

Improve Phase:



28

— Design and implement of adjustments to the process to improve the performance of the
CTQs.

— Design actions to modify the process or settings of influence factors in such a way that
the CTQs are optimized.

— Conduct pilot test of improvement actions.

Control Phase:

— Empirical verification of the project's results.

— Adjustment of the process management and control system in order that improvements
are sustainable

— Determine the new process capability.

— Implement control plans.

Figure 3-1 illustrates the different phases of the DMAIC methodology:

Conthl

Figure 3-1 : The DMAIC Cycle.
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3.6  Uses of the DMAIC Approach

DMAIC is systematic method, which includes five steps, which aims to identify the problem,
measure the current waste and variation, analyze the root causes, find appropriate solutions to
reduce variability and remove waste, to establish procedures and controls, and to maintain and
achieve improvements. (Mast & Lokkerbol, 2012)

The DMAIC approach is used to analyze the processes with a view to improve process steps,
determining what process elements need improvement or removal, developing alternatives for
improvement, then selecting and implementing them. It depends on many qualitative and

quantitative techniques, focusing on the use of data and statistical analysis.

The research methodology followed in this thesis includes the following milestones:

e Interviewing key personnel involved in the Building Permits Process within the
engineering department, the One Stop Shop (OSS) staff, and the inspectors to obtain
complete information about the permit issuing process.

e Reviewing policies and procedures for the Building Permit Process.

e Assessing controls related to the permits issuing system (Service System)

e Evaluating the efficiency and effectiveness of the Issuing Building Permits Process.

e Creating a flow chart, identifying eight wastes, and Quick wins.

e ldentifying root causes for the long time to process building permits.

e Research the best practices related to customer wait times, test theories, and implement

new process with controls in place to maintain improvements.
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3.7 Data Collection

The improvement team gathered both primary and secondary data that were used for this
research for effective and efficient utilization of the method been adopted through questionnaire.
Primary data was gathered through questionnaires and interviews in order to obtain citizen’s
opinions on the process of Issuing building permits at Beitunia Municipality. The questionnaire,
which is comprised of 17 questions: 12 questions had options 5 — 1, four questions had multiple
answers to choose from, and the last question was an open-ended question. The instrument used
a five-point Likert scale reflecting a range of attitude from strongly satisfied to the strongly
dissatisfied. The coding of the Likert scale was made as (5 = strongly satisfied, 4 = satisfy, 3 =
neither agree nor disagree, 2 = dissatisfied, and 1 = strongly dissatisfied). Hence, 48 were used
for the analysis, which comprises of 2 females and 46 males’ respondents. Secondary data were

also used in the form of published works such as internet, libraries, books and journals.

Interviews:
Four interviews were held in Jan-2018. The first interview was held with Mohammad Mjdobah
the municipality director, Fida Aazm the head of engineering department, Shaher Remaoi the
CFO, Ibrahim Shalby OSS manger. The objective is to obtain clear understanding of the problem
and obstacles facing the municipality.
The following questions were asked to all of them:

- What is your most proud work accomplishment?

- What is your biggest thing that you failed in solving?

- If I would help you in improving your work, which process would you choose?
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The second was held in Jan-2018 with Mohammad Mjdobah, Fida Aazm, Ibarahim
Shalby, and Jasem Salem municipality council member, its objective was to know the workflow
of the process of issuing building permits. The following questions were asked to all of them:

- What are the steps of issuing building permits?

- What is your role in the process of issuing the building process?

The third was held in Feb-2018 with Mohammad Mjdobah, Fida Aazm, Ibarahim Shalby,
and Jasem Salem, its objective was to create the PCD tool at the define phase.
The following questions were asked to all of them:
- What do you think about the appropriate time to complete the issuing of building permit
process?
- What is the most time and effort-consuming step in the process?

The fourth was held in Feb-2018 with Mohammad Mjdobah, Fida Aazm, Ibrahim Shalby,
and Jasem Salem, its objective was to create the SIPOC tool at the define phase. The following
questions were asked the all of them:

- What is your specific role in the process?
- What are the sources of variation and impact performance?
- What are the most regular complains from the locals?

- What are the obstacles facing the employees in completing their work?

3.8 Data Analysis
Software program used to analyze the gathered data from questionnaires, include SPSS and

MINITAB. In the following chapters, the analysis of data is shown.
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Before starting the improvement work, the improvement team agreed on the following ground
rules:
- Itis about the process only, not about the people.
- Operate in a blame free environment.
- Finger pointing has no place.
- Involve and collaborate with front line employees to explore and make process changes.

- We are students of the process, we are here to learn.
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3.9 Framework Methodology

Figure 3.2 provides a summary of the framework methodology. It identifies the activities that are

performed within the research, and the outputs and results of each activity.
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Chapter 4: Define phase

4.1 Select Strategic Issue:

In this research, the DMAIC approach was applied to improve the Building Permit Issuing
Process at Beitunia Municipality. Currently this process includes many steps and each of these
steps takes a certain period of time and effort and needs to be fully completed before moving to
the next one, in step one, the applicant goes to the Public Service Center (OSS) to deliver the
needed documents such as ownership and engineering documents. In step two, the application is
registered in the system. In step three, the application is forwarded to check if the applicant has
any unpaid water bills. In step four, the application is forwarded to check the property taxes. In
step five, the application goes to the craft and health department. In step six, the application goes
to the engineering department to check the submitted documents. If the application has all the
required documents, it will be approved by head of the engineering department and it will be sent
to the Building Committee in order to study it and make recommendations. On the other hand, if
the application does not have all the required documents, then it’s rejected and returned to the
engineering office to make the needed changes. After that, the Building Committee meets on
Saturday to discuss the application; if the committee approves it, then it goes to the municipality
council which meets every Tuesday and discusses the application again; if it's approved it is sent
to the Engineering Department to print it and calculate the fees. After that the application is
routed in the system to the director of the municipality to approve it. Finally, the permit is

handed over to the applicant. The above details of the process were gathered by doing interviews
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with certain municipal employees. (See figure 5-1 page 35 and Appendix A: Workflow of the
current process).
It’s very clear that the application has too many steps which take a long time, effort, and cost

to be completed, and this results in wasting resources and more citizens’ dissatisfaction.

4.2 Definition of the Problem:

After holding many interviews with the director of the municipality and the head engineer, the
improvement team was informed that the priority for improvement in the municipality is to
improve the Process of Issuing Building Permits. Some of the problems they mentioned include:
there is a large number of applications under processing, applicants keep calling the municipality
and asking about their applications and complaining about the delay which is causing citizens’
dissatisfaction, the Engineering Department takes a long time to approve engineering plans, and

finally, the process has a lot of different steps that take a long time and waste funds.

The define phase is the first step of the Six Sigma DMAIC project. The objective of it is to
define the project and its details including project title, purpose, scope, key players, barriers and
risks, support estimates, expected benefits and schedule for the project in terms of the citizens’

needs and the process of delivering these needs.

The improvement team was formed with the help of the municipality director as the team
leader and four team members. The municipality director was named as the champion for this
project. The team along with the champion had in depth discussions regarding this project and

prepared the project charter which defines the elements of the project.
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The project charter was then created, which is considered an important step in the Define
phase of the DMAIC methodology because it defines the project problem, the project’s purpose,
business case, scope, key players, enablers and barriers, and support estimates.

In addition to the project charter, other tools that were used in the Define phase are Problem
Context Diagram (PCD), SIPOC, and project contract. These tools are explained in the

following paragraphs.

4.3 PCD Technique:

The PCD which is shown in Figure 4-1 is a tool used to illustrate the problem taking place and
the step of the process where the problem is first seen or felt and all the upstream and
downstream processes. The improvement team did several interviews with key personals in the

municipality and created the PCD:
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Figure 4-1 : PCD Technique for Building Permits Process

Using this tool, the improvement team was able to discover that there are too many steps that
contribute to the process of issuing of the permits, these include:

Insert order.

— Check the debt of water bills.
— Check the property tax debt.
— Check if the applicant has any outstanding issues with the Department of Health and

Crafts.
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— Verification of the engineering documents.
Moreover, the PCD identified several steps, which are affected by the process of issuing permits,
these include:

— Take a decision through the municipal council.

— Study the order by the building committee.

— Manage citizens’ complaints.

— Calculate the fees for issuing of permits.

— Handover of the permit to the applicant.

— Archive the order.
Finally, the PCD helped in determining the team members who should form the improvement
team. These include members from the following departments:

1) Engineering department.

2) Services department.

3) Human resources.

4) Municipality management.

After that the improvement team was formed, it includes:

Mohammad Majdoba: Municipality Management.
- Ali Salhia.

- Feda Azem: Engineering Department.

- Ibrahem Shalbi: One Stop Shop (OSS) Manager.
- Budor Badran: Engineering Department

- Muthna Nssar; Human Resource.



39

4.4 The Project Charter:

Following the meeting held with Mr. Mohammad Magdoba the municipality director, the
improvement team agreed on the project charter details, which is shown in Table 4-1, includes

the following elements:

Project’s Purpose: to reduce the time to issue building permits to the citizens of Beitunia city by

approximately 50% (from an average of 22.5 days to approximately 10 days).

Project’s scope: the scope of the new Building Permit Process in Beitunia Municipality which

will be considered is from “insert the order into the system” to “issuing the permit”.

The Business Case: the long time it takes to issue building permits causes citizens dissatisfaction,
and bad reputation for the Municipality of Beitunia and the employees. Moreover, handling

customer complaints and rework orders will cost the municipality time and money.
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Team Leader Ali Salhia
Project Title: Improving the Building Permits Issuing Process at the Municipality of Beitunia
Purpose:

To reduce the time to issue Building Permits to the citizens of Beitunia city by 50%.

Business Case:

The long time it takes to issue Building Permits causes citizens dissatisfaction, and bad reputation for the

Municipality of Beitunia and the employees. Moreover, handling customer complaints and rework orders will

cost the municipality time and money.

Although the target is to issue the building permits within 10 days, it is now actually taking on average 22.5

days, and could take up to 60 days in some cases.

Key Players:

Scope:

Sponsor: Mohammad Majdoba

Team Members: Ali Salhia.
—  Feda Azem.

—  lbrahem shalbi.

—  Budor Badran.

—  Muthna Nssar.

New building permit process in Beitunia Municipality
from insert the order in the system to issuing the permit.

Enablers/Risk Mitigation

Barriers/Risks

—  Commitment of top management.

— Budgeted project in implementing the
improvement.

—  Time availability for the team.

—  Project room for conducting meetings
regularly.

—  Data available from the system

—  Employee training

—  Poor legislation and laws

— Tight timeframe

—  Misunderstanding of the software feature by
employee.

— The center employees have Lack knowledge of
technical.

—  Lack of staff

Support Estimates

Estimate of the people, equipment, expertise, capital required for the project.

—  Software development.

—  Required budget ($1,000) to print guide book that inform the applicants of all the documents needed

to be filed with their application.

Table 4-1 : The Project Charter for the Improving of the Building Permits Issuing Process
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45 SIPOC:

After agreeing on the project charter, the improvement team interviewed all the employees
working on the permits issuing process. The improvement team managed to get a clear
understanding of their tasks. After that, the improvement team created the SIPOC as shown in
Figure4-2, in order to identify all the relevant steps in a project and important details about each

of these steps.

The SIPOC is a very important tool that the improvement team needs to use to make sure
that information about process steps’ current and expected performance is obtained. The SIPOC
identifies the suppliers, input, process, output and customer. It also analyzes the steps of the
process individually, and identifies the process measure, present data, goal performance, voice of

citizens, sources of variation and impact performance.
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Figure 4-2 : SIPOC for the Issuing of Building Permits Process.
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Among other things, the SIPOC has highlighted the following Results measures, Customer

needs, and Results concerns:

Results Measures: Accuracy of submitted documents and time taken to complete the application

process.

Customer Needs: Issue Building Permits at shortest possible time with high accuracy.

Results Concerns: 40% orders late in check Engineer requirements and 20% orders late in

approve by Building Committee and town council.

It is very clear that there are many steps that waste time and resources. The SIPOC will be

used to start the measuring phase to identify the steps that take the most time to be completed.

4.6 Project Contract:

The project contract was then created as shown in Table 4-2, it is considered a formal agreement
between improvement team and project sponsor so that everyone is committed to achieving the

project’s milestones shown at the bottom part of the contract.
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Author: Ali Salhia
Project Title: Improving the Building permit issuing process at the Municipality of Beitunia
Purpose:

To reduce the time to issue Building Permit to the citizens of Beitunia city by 50%.

1. Business Case:

The long time it takes to issue Building Permits causes citizens dissatisfaction, and bad reputation for the
Municipality of Beitunia and the employees. Moreover, handling customer complaints and rework orders will cost

the municipality time and money.

Although the target is to issue the building permit within 10 days, it now actually taking on average 22.5 days, and

could take up to 60 days in some cases.

Key Players:

Scope:

Sponsor: Mohammad Majdoba

New building permit process in Beitunia Municipality from

Team Members: Ali Salhia.
—  Feda Azem.
Ibraheem Shalbi

—  Budor Badran.

—  Muthna Nssar.

insert the order in the system to issuing the permit.

Enablers/Risk Mitigation

Barriers/Risks

Commitment of top management.

Budgeted project in implementing the
improvement.

Time availability for the team.

Project room for conducting meetings regularly.
Data available from the system

Employee training

Poor legislation and laws

Tight timeframe

Misunderstanding of the software feature by
employee.

The center employees have Lack knowledge of
technical.

Lack of staff

Support Estimates

Estimate of the people, equipment, expertise, capital required for the project.

Software development.

Required budget (1,000 $) to print guide book that inform the applicants of all the documents needed to be

filed with their application.
Application for Building Permits.

Milestones Deadline

Define the problem 01- Feb -2018
Measure the as is 01- Apr-2018
Identify the root cause 01- May -2018
Test theories 01-June-2018
Implement new forms 01- Jul -2018

Create standard for new process 01-Aug-2018

Monitor new process 10- Aug -2018
Close project 20- Aug -2018

Table 4-2 : Project Contract for Improving the Building Permits Issuing Process.
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4.7 Summary and Next Step

In this chapter, the problem to be resolved is defined using the following tools: Problem Context
Diagram, Project Charter, SIPOC, and Project Contract. In the following chapter, the current

performance of the process will be studied, key measures will be identified, and the voice of the

citizens will be captured.
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. Chapter 5: Measure Phase

5.1 Introduction:

The main objective of this phase of the DMAIC technique in Six Sigma problem solving process
is to study, understand and document the current state of the process of Issuing Building Permits
to be improved. This includes estimating the baseline performance of the process with respect to
the critical to quality aspects identified during the define phase, and to identify the process
problems that are causing inefficiencies and waste with their root causes. In this phase, we will
collect data to identify where the waste or the defect or the problem occurs, in order to
understand the as-is situation and uncover areas where improvements are needed. The following
tools will be used during this phase: Flow Chart, VSM, Eight Wastes, Quick Wins, VOC and

Control Chart.

5.2 Flowchart:

The improvement team created a flowchart (Figure 5-1 illustrates the flowchart for the current
process) to present the steps and the relationships between steps involved in the process of
Issuing Building Permits to identify bottlenecks, redundancy and unnecessary steps in the

process, and to understand the steps of application transition between departments.
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Figure 5-1 : Flowchart of Building Permit Process — Current process.
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From the flowchart above we can find out that:

— We have many steps needed to complete the process.

— The application has many routes between departments.

— The process has about 11 human touches and each one takes a specified time to be done and
sometimes takes additional time in waiting.

— There are many stages for checking.

— There are many stages for approvals.

— Non-value-added steps exist in the process.

All the above cause time to be wasted and the probability of defect increases.

5.3 Eight Wastes:

Waste is defined as any action or step that doesn’t add value. The process steps were analyzed
by the improvement team one by one in order to determine the types of wastes that exist in each
of them. These wastes were categorized into one or more of the eight wastes categories which
illustrate in Figure 5-2 include: (Defects, Overproduction, Waiting, Non-Utilized Talents,
Transportation, Inventory, Motion, and Excessive Processing). Determining these wastes helped

the improvement team identify the improvement opportunities available.
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8 Wastes

The 8 Wastes are eight types of process obstacles that get in the way of providing
value to the customer.

O 0

Defects Overproduction Waiting Non-Utilized Talent
Efforts caused by Production that is more Wasted time waiting Underutilizing people’s
rework, scrap, and than needed or for the next step talents, skills, &
incorrect information. before it is needed. in a process. knowledge.
oa o O
Transportation Inventory Motion Extra-Processing
Unnecessary Excess products Unnecessary More work or higher
movements of and materials not movements by quality than is required
products & materials. being processed. people (e.g., walking). by the customer.

Figure 5-2 : Eight Wastes Categories

Table 5-1 below shows which waste exists in each step of the process:
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DOWNTIME
Over Do Transport Inventol Excessive Processi
production Talents — - : s
1 Insert aorder as5 small task
2 Check the debt of 058 small task that doesn't
water bills require a dedicated stage
3 Check the property tax 058 small task that doesn't
debt require a dedicated stage
4 Check Department of 058 small task that doesn't
Health and Crafts require a dedicated stage
5 mistake or missing
e . ) information in accumulation
Verification of the Engineering ;
; documents may may take long time of
required documents Department | _ .
occur while checking applications
required it
& Modification of . )
engineering Engineering may take long time
Office
documents
7 Building The app_lica_tiu:l-ns are
Study the order . under reviewing only on
Committee
Saturday of each week.
B The application waits for
o Municipal council meeting on
Tak d
mkE a decision Council Wednesday to be
approved
9 Aporoved spolication director of the Unnecessary stage - non
PP PR Municipality value added
10 ) ) mistake may ooour
Engineering R _
Calculate fee while calculating
Department
fees
11 Handover the permit 058 accumulation
to the applicant of documents

Table 5-1 : Type of wastes that exist in the Building Permit Process.
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From Table 5-1 and Figure 5-2, we can summarize the main eight wastes as follow:

Defect:
— Verification of the required documents: mistake or missing information in documents may
occur while checking required documents.

— Calculate fees: mistakes may occur while calculating fees manually.

Waiting:

— Verification of the required documents: may take a long time.

Modification of engineering documents: may take a long time.

— Study the order: the applications are under reviewing only on Saturday of each week.

Take a decision: the application waits for council meeting on Tuesday to be approved.

Non-Utilized Talents:
— Insert order step: it’s a small task that doesn't need a dedicated employee.

Inventory:

— Verification of the required documents: accumulation of applications.

— Modification of engineering documents: may take long time.

Excessive Processing:

— Check the debt of water bills: small task that doesn't require a dedicated employee.

— Check the property tax debt: small task that doesn't require a dedicated employee.

— Check Department of Health and Crafts: small task that doesn't require a dedicated
employee.

— Approved application unnecessary stage non-value added.
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As shown in the previous section, five types of wastes exist which cause the followings:

— Delays in completing the process.

— The possibility of errors and defect to occur.
— Many unnecessary tasks.

— The existence of huge waiting times.

— The accumulation of applications and non-utilized talents.

5.4 Quick Wins:

The Quick Wins criteria which include that it Takes less than one week, it costs less than 1000
NIS, is reversible (we can change our mind), and its Within Team's scope to authorize, are
shown in Table (5-2) they have been used to identify the Quick wins that can or can’t be
implemented at this phase. The first set of Quick wins that can be implemented are:

— Documenting and Writing Procedure.

— Adopt a checklist while verifying the required documents.

— Eliminate assignment of tasks to wrong employees.

— Continuous updating of the application process stages on the system.

— Change names of the employees on the system to their positions.

On the other hand, the following solutions cannot be implemented as Quick Wins:

— Cut the number of applications handoffs from 11 to 7 to increase productivity.
— Integrate three steps of checking the applicant's status into one task with the insert

application step (one person does all the steps).
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— Providing a guidebook to citizens to explain the requirements needed for issuing building
permits.

— Delegate the building committee in the municipality to handle the task of approving the
building permit instead of the municipal council.

— Change the date for meeting the municipal council from Tuesday to Sunday.
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Costs less Within
# Quality Concern / Eight wastes Potential Solution (Quick Win) Tal;iéeivséé::an than 1000 revelrssible Team's scope
Shekels to authorize
1 There is no documented procedure Documenting and Writing Procedure Yes Yes Yes Yes
2 Mlstak(_e Or MISSINg ISsue may oceur while Adopt a checklist while verifying the required documents Yes Yes Yes Yes
checking required documents. /defects
3 The need for application to goes through_ extra Eliminate assignment of tasks to wrong employees Yes Yes Yes Yes
unneeded steps / Excessive Processing
4 No close transaction _o_f appllcatlon in the system Continuous updating of the application process stages on Yes Yes Yes Yes
/waiting time. the system
Incorrect information in the system resulting from Chanae names of the emplovees on the system to their
5 assigning tasks to employees’ names instead of 9 ploy Y Yes Yes Yes Yes
. . positions
their positions. /defects
6 The application goes through too many steps Cut the number O.f applications haanﬁs from 110 5to No Yes Yes No
increase productivity
Small and similar tasks of checking applicant’s
status with respect to outstanding water bills, Integrate three steps of checking the applicant's status
7 property tax, and if the applicant has any issue with | into one task with the insert application step. (one person No Yes Yes No
Department of Health and Crafts, that don't require does all of the steps)
a dedicated stage. /Excessive Processing
lllustrate the requirement from the citizen for a Providing a guidebook to citizens to explains the
8 = ; ; e L . No No Yes Yes
building permit needs/ defect requirements needed for issuing building permits
Application waits for long time until approved Delegate the building committee in the municipality to
9 PP (Wednesda )/v?/aitin time pp handle the task of approving the building permit instead of No Yes Yes No
Y 9 ' the municipal council
Application waits for long time until study Change the date for meeting the municipal council from
10 (Saturday) /waiting time. Wednesday to Sunday Yes Yes Yes No
11 Poor system Adoption a new software No No Yes Yes

Table 5-2 : Quick wins identified to address the eight wastes.
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5.5 Value Stream Mapping (VSM):

After the Flowchart is done, the next step is to prepare VSM, which is a lean visualization tool
for recording all the repeatable steps that are required to bring a product or services to market
(Rouse, 2017), by obtaining a report from the system for 30 applications (See Appendix B: A

detailed report showing the time needed for each step and the waiting time).

The improvement team has constructed the Value Stream Mapping (VSM) as described
below in Figure 5-3, and has calculated the followings: average duration, down time, average
cycle time and average delay time for each step. Finally, the improvement team calculated lead

time and value-added percentage for the whole process.

The improvement team has concluded the followings:

- The total number of minutes daily is 480 minutes (six days weekly,8 hours daily = 480
minutes)

- The total number of applications considered is 30 applications (the completed
applications in 2017).

- The average time needed to complete the process is 12,480 minutes.

- Few tasks were done on time without delay.

- The step that takes a long time to execute is “verification of the required documents”; it
takes around 6,492 minutes on average.

- Steps that take a long-time waiting are: “take a decision by Municipal Council” average

waiting time is 1,860 minutes, “study the order by Building Committee” average waiting


https://www.techtarget.com/contributor/Margaret-Rouse
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time is 936 minutes, “approve by general manager of the Municipality” average waiting
time is 900 minutes.

The percentage of value added is around 60.2% of the total time of the process, which has
been calculated by dividing the total minutes of the process time over the total time of the
process.

Percentage of Added Value = total time of each step / the total time of the process.

There was no documentation of some steps like the time taken to modify the engineering
documents by engineering office, it’s included within the total time taken to verification
of the required documents, but it’s not the municipality responsibility.

Some data are not available such as inventory data, number of defects, rework
applications and the time needed to modify the engineering documents by the engineering

office.
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- Time taken to modify the Engineering documents is not included within the total time taken to issue the permit  its not the municipality responsibility.

Figure 5-3 : Value Stream Mapping for Issuing Building Permits Process.
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5.6 Control Chart:

Control chart is a statistical process control tool used to determine if the process is in a state
of control or not. The data were plotted in time order in MINITAB software to create the control
chart graph which is shown in Figure 5-4, for the period from January 2017 to December 2017.
The objective is to identify the central line of the process (the average time required to complete
the process), the upper control limit and the lower control limit and to show if the process is
stable or not. After inserting the current data on a statistical program, we can draw the following
conclusions:

— The central line of the process is 22.5 days. Which mean that the average time needed to

complete the process is 22.5 days.

— The upper control limit is 47.97 days.

— The lower control limit is -2.86 days.

Only one data point is above the upper control limit. After investigating the reason for this
assignable cause, it was found that this point represents the time it took to issue permit for a

commercial center, the delay is due to the citizen’s decision to license one floor at a time.

As it’s shown above, a lot of variation exists in the process, which shows the importance to carry

out this project in order to reduce the variation in the process.
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Figure 5-4 : Control Chart for Issuing Building Permits Process.
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5.7  Voice of Customer (VOC):

The voice of customer is a term used to determine the citizens’ specific needs or requirements
from the process of Issuing Building Permit. In order to capture the voice of the customer
(citizen), the improvement team prepared a questionnaire to capture citizens’ opinions from

different dimensions of quality and to identify the critical to quality characteristics.

5.8 Data Collection:

Population: Citizens of Beitunia who submitted requests for building permits.

Number of samples: the improvement team collected 48 questionnaires filled out through the
Public Services Center and through field visits.

Survey answers scale: Likert scale was employed which consists of the following five categories:

Satisfy

1 2 3 4 5
Very unsatisfied | Unsatisfied | Neutral | Satisfied | Very Satisfied

Table 5-3 : Survey answers scale.

The questionnaire used is available in Appendix C.



5.9 Data Analysis:

The improvement team has analyzed the data collected through the questionnaire using

Statistical Package for the Social Sciences (SPSS) software. The analyses are shown in the

following section:

Table 5-4 and Figure 5-5 display the age and the age range of the people who responded

and filled the questionnaires. As can be seen from Table 5-4, the age range is from 26 to 76
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years and the average age of the participants is 43.7 years.

Age Frequency Percent Valid Percent Cumulative Percent

26 2 4.2 4.2 4.2
29 1 2.1 2.1 6.3
30 2 4.2 4.2 10.4
31 2 4.2 4.2 14.6
32 4 8.3 8.3 22.9
36 2 4.2 4.2 27.1
38 4 8.3 8.3 35.4
39 5 10.4 10.4 45.8

Valid 42 6 12.5 12.5 58.3
45 3 6.3 6.3 64.6
46 3 6.3 6.3 70.8
47 3 6.3 6.3 77.1
48 3 6.3 6.3 83.3
53 1 2.1 2.1 854
66 3 6.3 6.3 91.7
68 2 4.2 4.2 95.8
76 2 4.2 4.2 100.0

Total 48 100.0 100.0

Table 5-4 : Distribution of Questionnaires’ results by Age.
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Figure 5-5 : Distribution of Questionnaires’ results by Age.

Figure 5-6 shows that the research sample includes 44 men who form around 91.7% of the

participants, and 4 women who form around 8.3% of the participants.
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Figure 5-6 : Distribution of Questionnaires’ results by gender.
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The descriptive statistical results of the questionnaire are presented in Table 5-5 and Figure 5-7.
It shows that the feedback from the citizens were positive for most of the questions. Citizens
have scored between Very satisfied and Very unsatisfied with the process of Issuing Building

Permits at Beitunia Municipality.

— How does the employee treat citizens? The average is 4.06, which means satisfied.

How does the employee treat citizens Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied - - - -
Unsatisfied 6 12.5 12.5 12.5
Valid Neutral 2 4.2 4.2 16.7
Satisfied 23 47.9 47.9 64.6
Very satisfied 17 35.4 35.4 100.0
Total 48 100.0 100.0

Table 5-5 : How does the employee treat citizens?

Mg = 4 (¥
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Figure 5-7 : How does the employee treat citizens?

As the table above show 12.5% were unsatisfied with the way they are treated by the

employees, 4.2% were neutral and 35% were very satisfied.



64

Are the application requirements clear? As shown in Table 5-6 and Figure 5-8, the average is

3.96 which mean very satisfied.

The application requirements are clear Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied - - - -
Unsatisfied 2 4.2 4.2 4.2

Valid Neutral 16 33.3 33.3 37.5
Satisfied 12 25.0 25.0 62.5

Very satisfied 18 37.5 37.5 100.0

Total 48 100.0 100.0
Table 5-6 : Are the application requirements clear?

] Mo = 156
4. v, =
M= &N

Freguency

T
100 S0 100 40y 200 L1

Figure 5-8 : Are the application requirements clear?

As the table above show 4.2% were unsatisfied with the clarity of the application requirements,

33.3% were neutral, 25% were satisfied.
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— Are the Guidelines and Brochures issued by the Municipality clear and give full
information? As shown in Table 5-7 and Figure 5-9, the average is 3.06, which means

people interviewed are neutral.

The Guidelines and brochure issued by the Municipality are clear and give full information
Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied 10 20.8 20.8 20.8
Unsatisfied 7 14.6 14.6 35.4
Valid Neutral 13 27.1 27.1 62.5
Satisfied 6 12.5 12.5 75.0
Very satisfied 12 25.0 25.0 100.0
Total 48 100.0 100.0

Table 5-7 : Are the Guidelines and Brochures issued by the Municipality clear and give full information?
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Figure 5-9 : Are the Guidelines and Brochures issued by the Municipality clear and give full information?

As the table above show 20.8% were very unsatisfied with the Guidelines and Brochures, 14.6%

were unsatisfied , 12.5% were satsfide and 25% were very satsfide.
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Can you obtain all the information you want from the first visit? As per Table 5-8 and Figure

5-10, the mean is 3.31, which means people are neutral.

Obtain all the information you want from the first visit
Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied 2 4.2 4.2 4.2
Unsatisfied 14 29.2 29.2 33.3
Valid Neutral 14 29.2 29.2 62.5
Satisfied 3 6.3 6.3 68.8
Very satisfied 15 31.3 31.3 100.0
Total 48 100.0 100.0

Table 5-8 : Can you obtain all the information you want from the first visit?
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Figure 5-10: Can you obtain all the information you want from the first visit?

As the table above show 4.2% were very unsatisfied with obtaining all the information from the

first visit, 29.2% were unsatisfied , 6.3% were satsfide and 31.3% were very satsfide.
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Was the municipality accurate in processing the application? As per Table 5-9 and Figure 5-

11, the average is 4.65, which means very satisfied.

pality Accuracy in processing the application

As the table above show 27.1% were satisfied with the municipality Accurate processing

Munici
Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied - - - -
Unsatisfied - - - -
Valid Neutral 2 4.2 4.2 4.2
Satisfied 13 27.1 27.1 31.3
Very satisfied 33 68.8 68.8 100.0
Total 48 100.0 100.0
Table 5-9 : Was the municipality Accurate in processing the application?
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Figure 5-11 : Was the municipality Accurate in processing the application?

applications,.4.2% were neutral.

of the
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What is the speed of completing the application? As shown in Table 5-10 and Figure 5-12,

the average is 3.1, which means people interviewed are neutral.

The speed in completing the application
Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied - - - -
Unsatisfied 18 37.5 37.5 37.5
Valid Neutral 13 27.1 27.1 64.6
Satisfied 11 22.9 22.9 87.5
Very satisfied 6 125 12.5 100.0
Total 48 100.0 100.0

Table 5-10 : What is the speed of completing the application?

201

Frequency

Figure 5-12 : What is the speed of completing the application?

As the table above show 37.5% were unsatisfied with the speed of completing the application,

22.9% were satsfide and 12.5% were very satsfide.



— What is the speed of verifying the engineering documents? As per Table 5-11 and Figure 5-

13, the average is 3.27, which means that people interviewed are neutral.
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The speed of verifying engineering documents

As the table above shown 39.6% were unsatisfied with the speed of verifying the engineering

5=
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Figure 5-13 : What is the speed of verifying the engineering documents?
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documents, 33.3% were satsfide and 16.7% were very satsfide.

H= 48

Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied - - - -
Unsatisfied 19 39.6 39.6 39.6
Valid Neutral 5 10.4 10.4 50.0
Satisfied 16 33.3 33.3 83.3
Very satisfied 8 16.7 16.7 100.0
Total 48 100.0 100.0
Table 5-11 : What is the speed of verifying the engineering documents?
0+ Mean = 327
SAd. Dev. = 1.162
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Did the municipality commit to the deadlines? As per Table 5-12 and Figure 5-14, the

average is 4.15, which satisfied.

Committing the dead lines Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied
Unsatisfied 3 6.3 6.3 6.3
Valid Neutral 6 12.5 12.5 18.8
Satisfied 20 41.7 41.7 60.4
Very satisfied 19 39.6 39.6 100.0
Total 48 100.0 100.0

Table 5-12 : Did the municipality commit to the deadlines?
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Figure 5-14 : Did the municipality commit to the deadlines?

As the table above shown 6.3% were unsatisfied with the municipality commit to the deadlines,

12.5% neutral, 39.6% were very satsfide.
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— What do you think about the Building Permit fees? As shown in Table 5-13 and Figure 5-15,

the average is 3.33, which means people are neutral with permit fees.

Building Permit fees Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied 5 10.4 104 104
Unsatisfied 2 4.2 4.2 14.6
Neutral 21 43.8 43.8 58.3
Valid Satisfied 12 25.0 25.0 83.3
Very satisfied 8 16.7 16.7 100.0
Total 48 100.0 100.0

Table 5-13 : What do you think about the Building Permit fees?
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Figure 5-15 : What do you think about the Building Permit fees?

As the table above shown 10.4% were verey unsatisfied with the Building Permit fees, 4.2%

were unsatisfied ,25% satsfide, 16.7% were very satsfide.
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What do you think about Laws and policies governing a building permit issuing process? As

per Table 5-14 and Figure 5-16, the average is 3.31, which means people interviewed are

neutral.
Laws and Policies governing a building permit issuing process
Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied 6 125 125 125
Unsatisfied 6 12.5 12.5 25.0
Wi Neutral 9 18.8 18.8 43.8
Satisfied 21 43.8 43.8 87.5
Very satisfied 6 125 125 100.0
Total 48 100.0 100.0

Table 5-14 : What do you think about Laws and policies governing a building permit issuing process?
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Figure 5-16 : What do you think about Laws and policies governing a building permit issuing process?

As the table above shown 12.5% were verey unsatisfied with Laws and policies governing a

building permit issuing process, 12.5% were unsatisfied ,43.8% satsfide, 12.5% were very

satsfide.
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— Do you think policies and laws were applied on all citizens equally? The average is 3.67,

which means people are neutral.

Applying of the policies and laws on all citizens equally
Frequency Percent Valid Percent Cumulative Percent
Very unsatisfied 2 4.2 4.2 4.2
Unsatisfied 5 10.4 10.4 14.6
Valid Neutral 11 22.9 22.9 375
Satisfied 19 39.6 39.6 77.1
Very satisfied 11 22.9 22.9 100.0
Total 48 100.0 100.0

Table 5-15 : Do you think policies and laws were applied on all citizens equally?
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Figure 5-17 : Do you think policies and laws were applied on all citizens equally?

As the table above shown 4.2% were verey unsatisfied with policies and laws were applied on all

citizens equally, 10.4% were unsatisfied ,39.6% satsfide, 22.9% were very satsfide.
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— What is the most important factor in the process of issuing building permit? The majority of

people chose the time taken to complete the process.

The most important factor in the process of issuing building permit
Frequency Percent Valid Percent Cumulative Percent
Time 34 70.8 70.8 70.8
Price 11 22.9 22.9 93.8
Valid
Accuracy 3 6.3 6.3 100.0
Total 48 100.0 100.0

Table 5-16 : What is the most important factor in the process of issuing building permit?
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Figure 5-18 : What is the most important factor in the process of issuing building permit?

As the table above shown 22.9% were choose that the most important factor in the process of

issuing building permit is price, 6.3% were choose Accuracy.
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— What is the appropriate period for completing the process of issuing the building permit in

days: about 79.2% of people interviewed mentioned 10 days is appropriate.

The appropriate period for completing the process of issuing the building permit
Frequency Percent Valid Percent Cumulative Percent
30 3 6.3 6.3 6.3
20 14 29.2 29.2 354
Valid 10 21 43.8 43.8 79.2
5 10 20.8 20.8 100.0
Total 48 100.0 100.0

Table 5-17 : What is the appropriate period for completing the process of issuing the building permit in days
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Figure 5-19 : What is the appropriate period for completing the process of issuing the building permit in days

As the table above shown 6.3% were choose that the appropriate period for completing the

process of issuing the building permit in days is 30, 29.2 % were choose 20 days, 20.8% were

choose 5 days.
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Activation of the application through electronic services: all the respondents agreed, they want

application through electronic services.

Activation of the application through electronic services
Frequency Percent Valid Percent Cumulative Percent
Valid Yes 48 100.0 100.0 100.0

Table 5-18 : Activation of the application through electronic services
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Figure 5-20 : Activation of the application through electronic services



77

From the analysis of the questionnaires’ results, we can conclude the followings:

The most important critical to quality factor is the time. In general, the citizens want the lead

time from submitting requests to receiving permits to be lower than 10 days.

With regards to the brochures distribution the respondents gave a grade of 3.6 which means
brochures don’t have clear information; hence an action is required by the municipality to

improve their brochures.

The citizens gave a grade of 3.1 with regards to the speed of processing the applications
which is a negative result therefore work is needed to cut the time taken to process the

applications.

Another result is that the step of verifying the engineering documents takes a long time to

finish; hence work is needed to cut time taken.

The municipality must take the following actions:

Improve the guidelines and brochure issued by the municipality to help citizens obtain the

information they need easily.

Make improvements to speed up the process.

Speed up the step of verifying the engineering documents.

Review the policies and laws governing the building permit issuing process.
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Summary of Statistical Analysis Results:

How do The Apply policies
Accuracy to L Ease of
- Accuracy of employees application . and laws to all
Age Gender Position complete the - - - transaction o .
L punctuality deal with requirements citizens in the
application o procedures
citizens are clear same way
N Valid 48 48 48 48 48 48 48 48 48
Missing 0 0 0 0 0 0 0 0 0
Mean 43.73 1.08 4.6458 4.1458 4.0625 3.9583 3.8542 3.6667
Rank - - - Very high High High High High High
Std. Deviation 12.564 279 .56454 .87494 .95441 .94437 .79866 1.07848
Minimum 26 1 3.00 2.00 2.00 2.00 3.00 1.00
Maximum 76 2 5.00 5.00 5.00 5.00 5.00 5.00
The most
Laws and Gt th? The speed of . Guidelines and important The_ Activation .Of
A gy information It The speed in factor in the appropriate the application
Building policies verification ; brochure !
. - you want L completing the . process of period for the through
Permit fees governing a 5 engineering N issued by the o .
g .| from the first application S0 issuing complete the electronic
building permit . documents Municipality g .
time building process services
permit
N 48 48 48 48 48 48 48 48 48
0 0 0 0 0 0 0 0 0
Mean 3.3333 3.3125 3.3125 3.2708 3.1042 3.0625 1.3542 2.7917 1.00
Rank Moderate Moderate Moderate Moderate Moderate Moderate - - -
Std. Deviation 1.13613 1.22312 1.30720 1.16216 1.05668 1.46456 .60105 .84949 0.000
Minimum 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1
Maximum 5.00 5.00 5.00 5.00 5.00 5.00 3.00 4.00 1

Table 5-19 : Summary of Statistical Analysis Results
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5.10 Summary and Next Step

In this chapter, the current performance of the process was studied, key measures were
identified, and the voice of the citizens was captured using the following tools: Flowchart, Eight
Wastes, Quick Wins, Value Stream Mapping, Control Chart, and Voice of Customer. In the

following chapter, the root causes of the problem are identified and verified.
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Chapter 6: Analyze Phase

6.1 Introduction:

The main goals of this phase are to analyze the problems and process inefficiencies, identify the
root causes for both the variation and waste, and to define the improvement opportunities. The
first activity carried out was an in-depth study of the process through a brainstorming session
with the process owner and operators to identify the potential causes.

In this chapter, the analysis tools used by the team will be demonstrated. They include: Cause

and Effect Diagram and Five Whys.

6.2 Cause and Effect Diagram:

The improvement team used the Cause and Effect Diagram to identify many possible causes
for problems in the process. It can be used to arrange the ideas in a brainstorming session and
sort it into useful categories.

The improvement team created the following Cause and Effect Diagram as shown in Figure
6-1 to identify potential root causes related to the process (People, Methods, Material,

Technology, and Environment).
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Method Material

Variation in the time

to issuing permits

Figure 6-1 : Cause and Effect Diagram (Fishbone Diagrams).
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6.3 Five Whys:

Five Whys is a tool used to determine the cause and effect relationships underlying a particular
problem. The main objective of this technique is to determine the root causes of the waste or the
problem by repeating the question "Why?" Each answer forms the basis of the next question.

The benefits of this tool are that it is the simplest one, easy to use without statistical
analysis, helps us to locate issues, and shows the relationship between different root causes of the
problem.

The improvement team had detected five potential reasons for the delay in the process and

prepared the Five-Whys? Question as shown in the next pages:
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Define the Problem: There is no set work time for each step of the process

Why no set work time for each step of the process causes variation in the time it takes to finish the process of issuing the permit?

Why?‘ 1 | Because every employee does his/her work at their own pace.

Why? ‘ 2 | Because employees’ work is not monitored, nor reports are created to measure performance.

Why?‘ Because the time it takes to do the task depends on the employee’s hard work and motivation.

Why?u

Because there are no specific standards for doing the tasks and no KPIs.

Why? ‘ 5 | Because the municipality’s management didn’t create systems with KPIs to measure and monitor

How do we stop this from
happening again?

performance.

Create a flowchart for the process with specified time for each task.
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Define the Problem: Poor Services System

Why that there is a poor services system causes variation in the time it takes to finish the process of issuing the permit?

Why?‘ 1 | Because some applications do not go through the steps of the process in the system correctly.

Why? ‘ 2 | Because some applications get stuck in the system.

Why?‘ 3 Because a special (exceptional) action is needed to complete some applications which might be

different from one situation to another or from one employee to another.

Why?‘ 4 | Because some components of the system are not connected properly.

Why? ‘ 5 | Because the system was not designed properly.

How do we stop this from Evaluate the current system and involve the staff in developing it.
happening again?
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Define the Problem: Too many papers to fill

Why the need to fill too many papers causes variation in the time it takes to finish the process of issuing the permit?

Why?‘ 1 | Because the current procedure requires lots of information to be inserted in different forms.

Why? ‘ 2 | Because extra efforts and time are needed by the staff.

Why?‘ 3 Because the work is mostly manual.

Why?' 4 | Because the current system is weak and not effective

How do we stop this from
happening again?

Evaluate the current system and involve the staff in developing it.
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Define the Problem: Numerous Steps

Why numerous steps in the process cause variation in the time it takes to finish the process of issuing the permit?

Why?‘ 1 | Because many steps are performed by different employees.

Why? ‘ 2 Because there are no set times for these steps.

Why?‘ 3 | Because some steps depend on each other in the system.

Why? ' 4 | Because some steps cannot be done until the previous steps have been completed.

Why? ‘ 5 | Because this is how the system was designed.

How do we stop this from Review current process and improve it.
happening again?
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Define the Problem: No documented procedure

Why no documented procedure causes variation in the time it takes to finish the process of issuing the permit?

Why?‘ 1 | Because the employee doesn't know the actual steps of the process.

Why? ‘ 2 | Because confusion takes place in the performance of assigned work.

Why?‘ 3 Because of work pressure and overload on some employees.

Why?‘ 4 | Because work is not distributed among employees evenly.

How do we stop this from Study the workload on each employee and redesign procedure.
happening again?
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6.4 Summary and Next Step

In this chapter, the root causes of the problem were identified and verified using the 5 Whys tool
and the Cause and Effect Diagram. In the following chapter, the improvement theories will be

tested, results of testing will be studied, and improvement theories that achieve the research

objectives will be adopted and implemented.
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- Chapter 7: Improve Phase

7.1 Introduction:

The main goal of the improve phase is to define possible solutions, implement the improvements,
study results, and document the new process.
In this phase the tools below were used:
— Flowchart.
— Control chart.

- VSM.

7.2 Define Possible Solutions:

Following the application of the tools in the analyze phase, the improvement team concluded that
the waste that exists in the process is due to the following root cause by using five whys:

— The municipal services system is poor.

— There is no specific time period for each step in the process.

— Existing of numerous steps that delay the process completion.

— Long waiting time between steps.

— Non-value-added steps exist in the process.
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The improvement team made four suggestions:

1. The steps of checking the water bills debt and crafts and health to be merged into one
step and they would be checked by the same OSS employee before inserting the
application in the system.

2. The building committee would be delegated to approve the applications instead of the
municipal council.

3. The steps of checking the water bills debt, crafts and health and the verification of
engineering documents to be done in parallel to save time.

4. The municipal weekly meeting would be rescheduled from Tuesday to Sunday.

These suggestions were intensively studied and reviewed by all the stakeholders who
participated in the process. The third and fourth suggestions were approved and implemented.
On the other hand, the first suggestion was rejected due to fear of problems occurring with the
workers association as some employees may become redundant as a result of the merging.
Moreover, the second one was rejected because the municipality council refused to authorize the
Building Committee to Issue Building Permit as the law states that only the municipality council
has the authority to issue the permits.

The improvement team agreed to solve the issues by applying these improvements
(suggestions 3, and 4).
A letter was prepared and sent to the municipality’s council and management on June 1%, 2018
as shown in Appendix D, which included the following improvements suggestions:
— Determine the requirements for the new service system, which was approved to be purchased

by the municipality’s management.
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— Key performance indicators with respect to time for each step in the issuing building permits

process were determined as shown in Table 7-1:

Task Period Note
Insert order immediately
Check the debt of water bills 1 hour
;:nh;(;t r\]/\clilit:gdizps)zghent of Health and Crafts 1 hour These steps are done in parallel
Verification of the required documents 3 days
Study the order by Building Committee 3 day
Take a decision by Municipal council 1 day
Calculate fee 1 day
Handover the permit to the applicant - When the applicant is ready

Table 7-1 : Key performance indicators - time for each step in the Issuing Building Permits Process.

— Remove all non-value-added steps such as the approval of the director of the municipality for
issuing the permits.

— Perform the checking of water bills, craft and health and verifying the engineering documents
steps simultaneously to save time.

— Change the meeting of the municipality council from Tuesday to Sunday.

When the engineer verifies the engineering documents, he or she adopts a check list as it’s
shown in Appendix E.
— A new managerial employee was hired to help with the work in the engineering department.
— A new brochure stand was installed in the OSS, which contains leaflet to give information
about the requirements for the building permits as its show in the Appendix F
On June 10, 2018, the mayor of Beitunia Municipality responded with the letter shown in
Appendix G, in which, he approved the improvements we suggested to them.
A new flowchart has been created to clarify the new process of issuing the permits as shown in

Figure7-3:



92

Flowchart of Building Permit Process — New process

In parallel

i

3 132

it}

i

In parallel

Figure 7-1 : Flowchart for the new process of issuing the permits.
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7.3 Improvement Propositions:

In this section, the following improvement theories will be explained, in order to check if any of
them will shorten the time taken to Issue Building Permit:
1. Will the new software system shorten the time taken to issue building permits?
2. Will changing the date of the municipal meeting from Tuesday to Sunday shorten the
time taken to issue the building permit?
3. Will adapting to a new procedure with a specific time for each task result in shortening
the time taken to issue building permits?

4. Will the new leaflets and checklist shorten the time taken to issue building permits?

7.4 Implement Improvements:

The improvement team collected data from the new software system to confirm the
feasibility of the process improvement theories presented in the previous section, and after
analyzing the collected data, we can confirm that there is a relation between the improvements
that were adopted and the shortening of the time taken to issue the permits, Table 7-3 shows the
data collected between 1-7-2018 and 31-7-2018.

The project manager provided status reports to the team that included the tasks that were

completed and any outstanding unresolved issues, as shown in Table7-2:
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# Quality Concern Potential Solution Status
1 Poor system Adoption a new software Done
2 There is no documented Documenting and Writing Procedure Done
procedure
Mistake or missing issue may . . .
3 occur while checking required Adopt a chegkllst while verifying the Done
required documents
documents. /defects
The need for application to - .
4 goes through extra unneeded Eliminate assignment of tasks to Done
. . wrong employees
steps / Excessive Processing
No close transaction of Continuous updating of the
5 application in the system application process stages on the Done
/waiting time. system
Incorrect information in the
system resulting from Change names of the employees on
6 assigning tasks to employees’ g  Employ Done
. ? the system to their positions
names instead of their
positions. /defects
S Cut the number of applications The number of steps has
7 The application goes through handoffs from 11 to 5 to increase P
too many steps o been decreased to 7
productivity
Small and similar tasks of
checking applicant’s status
w\;vtlé? lr)?”sspecrtotoe?tu t?;z;\(ncgrr:g ¢ | Integrate three steps of checking the The process h§S been
> property tax, applicant's status into one task with changed in which the
8 the applicant has any issue the insert application step. (one three steps will be done
with Department of Health and erson dopeg all of the s?é s) . P
Crafts, that don't require a P P in parallel
dedicated stage. /[Excessive
Processing
lllustrate the requirement from Providing a guidebook to citizens to
9 | the citizen for a building permit | explains the requirements needed for Done
needs/ defect issuing building permits
The suggestion was
I . . Delegate the building committee in rejected, and a
Application waits for long time |, municipality to handle the task of recommendation was
10 until approved (Tuesday) ina the buildi . d h h
Fwaiting time approving the building permit instea made to change the
’ of the municipal council weekly meeting from
Tuesday to Sunday
Application waits for long time Change the date for meeting the
11 | until study (Saturday) /waiting municipal council from Tuesday to Done

time.

Sunday

Table 7-2 : Status reports of the improvements that were completed and any outstanding unresolved issues.
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After the improvement team received the approvals required, the municipality implemented the
process in the new services system of Issue Building Permits across a one-month period from 1

July to 31 July.

7.5 Study Results and Measure the Impact of Improvements:

The improvement team measured the impact of the improvements after the majority of the
improvement opportunities were implemented for the process.
Table7-3 show the time taken to complete the process in days: (see Appendix H detail

report for the time taken to complete the applications after improvements).

APP # Time per Day
1 9
2 13
3 12
4 14
5 9
6 9
7 12
8 13
9 10
10 14
11 11

Table 7-3: Report of Time taken to complete applications of issuing building permits after improvements.

The reduction of the process time was a result of the elimination of non-value-added tasks,
determining specific set time period for each step, reducing the number of steps, and adopting
new software system.

By obtaining the findings from the testing phase, we can confirm that the new process has
shortened the process time from 26 days to only 10 days. VSM and control chart were created, to

ensure the validity of our findings.
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7.6 Value Stream Mapping (VSM):

After the improvements are done, the improvement team prepares VSM by obtaining a report

from the system for 11 applications. The improvement team has come up with the following

findings:

— The total number of the applications considered is 11 applications.

— The average time needed to complete the process is 5280 minutes.

— The most steps were done on time without delay.

— The step that takes a long time to execute is verification of the required documents; it takes
around 1,813 minutes on average.

— The step that takes a long time in waiting before it is done (study the order by building
committee; it takes 1,527 minutes on average.

— The average of value added around 75.5% of the total time of the process.

— Some data are not available such as inventory data, number of defects, rework applications

and the time needed to modify the engineering documents by the engineering office.

Figure 7-4 shows the VSM after the improvement team implemented the improvements:
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- Time taken to modify the Engineering documents is not included within the total time taken to issue the permit, its not the municipality responsibility.

Figure 7-2 : VSM for the new process of issuing the permits.
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The data were plotted in time order in MINITAB software to create the control chart, for the

period from 1-July 2018 to 31-July 2018.

From the control chart created in Figure 7-5, the followings can be observed:

— The central line of the process is now 10.18 days instead of 22.55 days, which is more than

50% reduction in lead time. The process is now stable, faster, and has low variation.

— The upper control limit of the process is now 17.1 days instead of 47.97 days.

— The lower control limit of the process is now 3.27 days instead of -2.88 days.

P A — - O Outside Cormra Lim o sty e v
Individuals This point represents the fime ittookto issue L aomemmm e T P
permit for acommercial center. Thedelay is N N
14000 due to the citizen's decisionto license one L1 opereang plese - puires emcluced Fom caoudeon
: floor atatime. 'E
120.00 I?i
100.00
80.00 I \
-P7ar -I '\ }@\
40.00
2255
200 (et =Ygy --‘-N---L--Li?fi“%;::{?&?j‘-
et Y 10,15 [ o g eI ey
R o e T T T T T =T ) ) e e e e e e e e e e e e e e e e e e e e T T
3
-2.88
-20.

W w o~ = = 5 - ™ -

w o= = o= @

- Learning phase 1:30 - Stage from:31 Manual Override: No

140.00

Moving Range chart:

o Ouside ool i
Runt of Bight

LCL qpnrating phume

0 Maving Rarge

LEL lsrrinng phise:

———— UCL cperating pissr

120.00

100.00

B0.00

60.00

40/081.218

Figure 7-3 : Control chart for the new process of issuing the permits.
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7.8 Document Procedures and Train Employees on the Improved Procedures:

The improvement team documented the improved and standardized procedures, which included
all detailed process steps and computer screen shots. The procedures were developed based on
our detailed knowledge of the process of Issuing Building Permits. The procedures were so
thorough, that on several occasions when any employee was not available, any other employee
can step in and fill in for him or her even with limited advanced training. A sample procedure is

included in Appendix I.

7.9 Employee Training:

A meeting was held with every employee working in the process, and they were told what the
roles are he or she needs to fulfill and the notes that should be inserted into the system. Also,
they were told all the new steps and the period that they need to complete them in. The
departments’ heads received a signed copy of the new improvements. All the new changes and
improvements were explained to them and all their questions were answered. Also, the
improvement team agreed with the employees to provide them with any suggestion that would

improve the process.

7.10 Summary and Next Step:

In this chapter, the improvement theories were tested, results of testing these theories were
studied, and improvement theories that achieved the research objectives were adopted and
implemented using the following tools: Flowchart, VValue Stream Mapping, and Control Chart. In
the following chapter, tools to standardize the new process, and to monitor and sustain the

performance of this process were identified.
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Chapter 8: Control Phase

8.1 Introduction:

The last phase of Six Sigma’s DMAIC model is the Control phase. The main goal of this phase is
to monitor the improved standard and performance measures to control and sustain the new
processes. Moreover, a plan for monitoring and controlling the process was established to ensure
that the action item created in the improve phase is effectively implemented and gains are

maintained.

8.2 Ensure the Process is Properly Managed and Monitored:

In order to maintain focus, the improvement team must narrow down the vital few
measurements they need for continuous monitoring of the process performance. In addition, an
OCAP (out of control action plan) was created as shown in Table 8-1, to represent a response
plan which explains what to do in the case that the process performance starts to deviate from

standard. This often leads to continued process refinement.
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Deficiency Description

Process Step

Responsibility

Specification
Limits
Requirement

Response Plan / Actions to be
taken

Resources

Call the applicant and ask

OSS employee /

. 0
Missing documents Insert order 0SS employee 100% for the missing documents system
Employee made a mistake and Check water 0SS employee
gave a clearance for someone bills Send the application back to | System
Who has unpaid water bills. ) 0 the OSS employee and ask | Department of
Pending issue with department of ggegrl:r:;t of OSS employee 100% him/her to correct the health and craft
health and craft. heglth and craft mistake employee.
e The head of the engineering
Delay in verifying of the Verlfylng 9f the Engineering | It must be done in department monitor the The h_ead qf the
S engineering engineering
engineering documents documents department 2 days process and remove any department
obstacles P
Rescheduling or cancelling an Study order in the Buildin The meeting must | In case of cancelling a new The head of the
n?eetin s gany building committge be held every date must be set as soon as building committee
g committee week possible g
Rescheduling or cancelling an Approve the The The meeting must | In case of cancelling a new
gor gany pprove municipality be held every date must be set as soon as The mayor
meetings application . .
council week possible
. . . . L . The head of the
Making a mistake in calculating Calculate the fees Engineering 100% Call the appl_lca_mt and ask engineering
the fees department for the missing fees department

Delay occur at any step in the
process

All steps

OSS Manager

10 days

It must be done in

Follow up of applications
through weekly report

OSS Manager/
system

Table 8-1 : OCAP (Out of Control Action Plan) for Building Permits Process.
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8.3 Plan for Monitoring and Controlling the Process:

The plan for monitoring and controlling the new improved process shown in Table 8-1 includes

the following:

— The newly purchased system for entering and processing applications has been modified in

order to:

1. Enable the implementation of the improvements resulted from this research.

2. Show the applications in process, their status, and the date they were inserted into the
system. (See Appendix J: new software system shot screen)

— An employee was appointed in every department to be responsible for following the pending
applications in his or her department.

— The brochure shown in Appendix F which was created in the improve phase needs to be
distributed in the municipality One Stop Shop and added to the municipality website.

— The checklist shown in Appendix E for checking that all the Engineering requirements have
been done should be used on a daily basis by the Engineering officers.

— The OSS manager in charge will make and send the reports on Monday to all the
coordinators, who will follow up the applications or provide reasons why the applications
are pending.

— A monthly meeting between the coordinators will be held to study and correct any mistakes.

— If any of the employees has any suggestions, he or she needs to deliver them to the
coordinator so that they could be discussed in the monthly meeting.

— The standard operating procedures shown in Appendix | which have adopted need to be

followed all time.
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The following control charts for the new improved process will be used to monitor the process in

the future through collecting 1-2 data points on a weekly basis and plotting them on the control

charts:
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Figure 8-1 : Control chart to monitor the new improved process.

8.4 Apply Improvements to Other Areas:

The improvement team made a recommendation to the municipal council to form a team
from all the departments and train them to be able to apply Lean Six Sigma improvement

methodology to improve all process as was done to the Building Permit Process, in order to
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improve the services offered to Beitunia citizens, and to build a system for continuous
improvement, to achieve the following goals:

Create a culture to support continuous improvement in all departments.

Shortening the time taken to deliver services.

Improving the quality of services.

— Increasing effectiveness of services and efficiency of internal system.

— Cutting cost.

8.5 Summary and Next Step:

In this chapter, tools to standardize the new process, and to monitor and sustain the performance

of this process were identified and these were: Flowchart, OCAP, and control chart.
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Chapter 9: Conclusions, Results, and Recommendations

9.1 Conclusions

In conclusion, the application of Lean Six Sigma at Beitunia Municipality using the DMAIC
approach is a powerful guide to successfully improve the quality of services or processes, reduce
variation, and eliminate waste. This methodology, which contains powerful tools such as
flowchart, value stream map, eight wastes, voice of customer, quick wins, cause and effect
diagram, and control chart, is highly effective in not only achieving more effective processes but
also in improving communication and participation within the Municipality to better achieve its
goals and customers’ satisfaction.

The propositions raised in the define phase of this research have been proven to be valid
which means that the Municipality of Beitunia does not provide the required quality of services
for the locals. The citizens of Beitunia Municipality who were interviewed agreed with the
findings of this research regardless of their age, gender, place of work, or experience. The level
of administrative services is unsatisfactory, as the citizens have rated the average speed for

completing the building permit application 3.1 out of 5.

9.2 Results:
The results of implementing the improvements to the process of issuing building permits at
Beitunia Municipality can be summarized as follow:
— The period required for issuing permits has been reduced from 26 to 10 days.
— Reducing the number of hours required for processing the applications in the Engineering

Department from eight working hours to 4 hours.
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The number of resubmitted applications was reduced by more than 50%.

The period needed for the citizens to stay in the OSS has been shortened.

Improving the Building permit application processing system by making tracking the
applications in the system easier through breaking down some steps into sub-steps to
highlight where exactly the application is standing.

Standard operating procedures were developed for the process of Issuing Building Permits.

Checklist for auditing the Engineering documents’ requirements has been developed.

A new flowchart for the process of Issuing Building Permits has been created after removing
some non-value-added steps, merging some steps, and making some steps run in parallel.

A brochure to give information to citizens of Beitunia on the requirements of the Engineering
department has been created, printed, and distributed to citizens.

The weekly meeting for the Beitunia Municipality council’s members has been changed from
Tuesday to Sunday. This resulted in reducing the waiting time for collecting the building
permits by 3 days.

Internal hiring or transfer of an employee from the Archive department to the Engineering
department and was tasked to insert notes in the system about the building permits
applications, creating the minutes of meetings for the building permit committee, and
prepare all the application ready for the council meetings.

Sorting the applications on hold on the system by updating the status of many of them or
requesting missing documents from citizens (see Appendix K for the announcement, which
was made by the Municipality to citizens to ask them to complete their applications).

Moreover, the improvement team have concluded that the main success factors that are

critical to the effective implementation of the Lean Six Sigma methodology in the
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Municipality of Beitunia are as follow: top management commitment, supporting
organizational culture to improvement efforts, listening to voice of citizen/customer, and

competent team who are skilled in using Lean Six Sigma methodology and tools.

9.3 Recommendations:

To improve community planning and development of operational efficiencies within the

permitting process, we recommend the following corrective actions:

1. The Municipality should establish quality department/roles in the Municipality structure,
to be responsible for monitoring the quality of the services and processes in all
departments.

2. The Municipality council should authorize other departments to make decisions and
move towards decentralized authority system.

3. Applying the Lean Six Sigma methodology to improve other processes.

4. The municipality should compile a list of “best management practices” for streamlining
the designing and development of processes.

5. Customer Survey Feedback and Trending: building a system to listen and communicate
with the locals to know their issues and complaints (voice of customer).

6. The municipality should consider enhancing their current practices related to the tracking
and monitoring of the applications in the process, to identify reasons why applications are
resubmitted, and to provide customers with the information needed to help reduce the
number of resubmitted applications.

7. The municipality should work with staff, applicants and applicant representatives to agree on, set

and monitor timelines for all services.
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Focusing on a plan for training the employees: The Municipality should develop and
implement a training plan that addresses the skills lacked by the employees, especially on
how to use and apply Lean Six Sigma tools.

It is important to change the reward and recognition system in order to motivate
employees to make improvements and celebrate their achievements.

The municipality should reorganize the engineering department office and make
engineering department offices adjacent.

The municipality should work with other developed municipalities to acquire best
practices and learn from their experience.

The municipality should build an effective internal communication system, which could
include an internal emailing system.

Improve current E-services system so that the locals can submit their applications through
it.

The municipality should create easy public access to information, procedures and processes.

The municipality management needs to support all improvements efforts and applications
of Lean Six Sigma, as commitment of top management is considered crucial.

The engineering department and other departments should continue to review and improve the
Building Permit Process.

The municipality should evaluate the current systems and involve staff in both the
evaluation process and developing these systems.

The municipality should study the workload and current staff work capacity.



109

9.4 Result contributions:

The research’s main contributions to theory and practice can be summarized as follow: this is the
first time that Lean Six Sigma Methodology has been applied to improve a public sector
organization in Palestine and a thesis in the Lean Six Sigma field application has been added to
the literature. Moreover, the study contributes to strengthening practices of Lean Six Sigma,
documenting work procedures for services provided to citizens in the local governments, and

creating control procedure for services provided to citizens in the local governments.

9.5 Future Research Work:

Lean Six Sigma can be implemented to improve all services in the municipality, such as waste
management, craft permits, and debt collection. Moreover, Lean Six Sigma can be implemented

in other municipalities or public sector institutions to improve their services.

Other future research work include identifying critical success factors for Six Sigma
implementation in local government in Palestine; and implementing Hoshin Kanri or Strategy

Deployment to ensure that the municipality’s strategy is deployed in the municipality structure.
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Appendix A: Workflow of the old process.
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Appendix B: A detail report for time taken to complete the processes before the improvements.
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Appendix C: Questionnaire about the process of issuing building permits in
Municipality of Beitunia.
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Appendix D: Letter sent to the municipality’s council and management which
contain the needed improvements.
2018-06-1
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Appendix E: Checklist.
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Appendix F: The new brochure which will be put in the stand in the OSS.
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Appendix G: The municipality’s approval for the improvement.
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Appendix H: A detailed report for time taken to complete the processes after the improvements were implemented.
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] I [ |° [ G ) oY Aspanatt wia¥i Sa [N | A [ ead[maad | igan P v ) =

/07/18 | 1 | 09/07/18 | 08/07/18 08/07/18 | 07/07/18 5 07/07/18 | 02/07/: 02/07/18 | 02/07/18 | O | 02/07/18 | 02/07/18 | 02/07/18 |1 |

3 /07/18 16/07/18 | 15/07/18 15/07/18 | 14/07/18 x 12/07/18 | 04/07/: 0s/07/18 | 04/07/18 | O | 04/07/18 | 04/07/18 | 04/07/18 |2

2 /07/18 16/07/18 | 15/07/18 15/07/18 | 14/07/18 7 12/07/18 | 05/07/: 05/07/18 | 05/07/18 05/07/18 | 05/07/18 | 05/07/18 |3
/07/18 | 24/07/18 | 1 | 16/07/18 | 15/07/18 15/07/18 | 14/07/18 13/07/18 | 09/07/: 09/07/18 | 09/07/18 | 0 | 09/07/18 | 09/07/18 | 09/07/18 |4 |
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Appendix I: The new procedure for issuing the building permits.
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Appendix J: A screenshot of the new software system.
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Appendix K: Announcement.
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