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Background to the Problem

Manufacturing companies are the heart of the US economy. As much as the economy fluctuates and change, manufacturing companies need to change and adapt to stay versatile and competitive also. For some businesses, owners and managers, this is a difficult choice as they are headstrong in their ways and do not see or understand why they need to change. Some questions they have are “we have always done it this way, why change?” or “why change or fix it if it works and isn’t broken?” Consumers want more; they want it faster and cheaper than ever before. How do companies stay ahead and deliver what they want? A new revolutionary and new player to the way of thinking and doing business is lean manufacturing. 

What is Lean manufacturing? According to business dictionary.com, it is “Doing more with less by employing 'lean thinking.' Lean manufacturing involves never ending efforts to eliminate or reduce 'muda' (Japanese for waste or any activity that consumes resources without adding value) in design, manufacturing, distribution, and customer service processes. Developed by the Toyota executive Taiichi Ohno (1912-90) during post-Second World War reconstruction period in Japan, and popularized by James P. Womack and Daniel T. Jones in their 1996 book 'Lean Thinking.' It has been widely adopted across sectors including automotive, electronics, consumer products, and manufacturing, etc. 

Lean manufacturing companies concentrate on attacking any form of waste, which in turn consecutively reduces the cost of goods sold and makes a firm profitable (Antony, 2011). Successful implementation of lean production in a company gives empowerment to its workers. Lean manufacturing is an application of systematic procedures, which improves a process by reducing non-value adding activities. It is called a lean process because, “in the end, the process can run: using less material, requiring less investment, using less inventory and consuming less space and using less people” (Wilson, 2010. P. 10). This research revolves around the benefits of implementing the lean principles in a pneumatic and hydraulic cylinder business, PHC Limited, which sells cylinders to distributors, who in turn sell them to a variety of companies including medical, automotive, and manufacturing companies across the US and some internationally. Recently the company has been facing problems in meeting demand from its distributors and as a result, their orders for the cylinders are backlogged and late.  PHC are rushing through orders and as such, the quality of the cylinders is poor. PHC has started receiving complaints about the leaking of the cylinders and they are not holding pressure during their operation. 

One of the main problems in PHC’s production process is the internal available storage space for components. Lead times for these components from suppliers and internally were long and stocks were low. There is insufficient storage space for holding the components in the assembly workspace areas. The number of components that were available at the assembly area did not cover the daily consumption. As a result, operators walked out of their workplaces to replace the material. The frequent lack of stock produced in house meant the need for rushed orders with suppliers. However, sometimes parts did not arrive in time and at other times parts accumulated for several hours at some workstations. This created a large inventory, which added no value to the process or part. Additionally, the positioning of machines and equipment created unnecessary transport of components within the assembly and led to intersecting material flows.

PHC also operated assembly lines that consisted of various non-value added activities. These activities are: 
· Wastage of material as operators would have more material at their workstation than required 

· More work-in-progress inventory because of unavailability of components to convert WIP to the finished product

· Waiting time due to walking out of operators to refill the depleted stock of components

Lean manufacturing helps eliminate any material wastage that has a direct effect on the manufacturing cost. PHC has to recognize that long lead times and the backlog of orders needs to be in the past. Lean manufacturing is innovative and not only reduces lead times but also can reduce costs and increase their competitive advantage in the manufacturing economy. Lean is also a management tool whose main function as stated is to reduce waste, commonly known as muda in the business realm. Muda is the Japanese term that can be used for anything in the company or the production process that does not add any value and as such is considered waste.

Lean principles help in improving production in manufacturing and its business applications. 

Lean principles originated from manufacturers such as Toyota and Ford Motor Company, who developed and implemented the new method of manufacturing. Lean principles involve moving from batch or linear thinking to studying flow and output. From a production standpoint, the philosophies within a lean production alternate around the reduction of costs. In order to remain competitive and not lose business to other suppliers, PHC Limited needs to improve their processes while ensuring excellent quality. At the same time, they need to improve productivity and reduce costs in order to compete globally. However, it is not necessary that by making additional capital investment, PHC Limited would be able to solve the problem. Hence, the company should strongly consider the implementation of lean principles, which would help them identify areas, which are generating waste. One of the lean tools, that could be utilized, is Six Sigma. Six Sigma is a lean tool for measuring defects and improving quality. The basic principle underlying Six Sigma is that you can measure how many defects exist in a process, and there are ways that can be found for eliminating them. The goal of PHC Limited should be to reduce process variation and defects. Another tool that could be used is Value Stream mapping (VSM). In order to find non-value added activities, a current state value map should be created utilizing information from the different departments related to the pneumatic/hydraulic assembly and productions line.
Problem Statement

The objective of this research is to demonstrate how lean manufacturing principles, when applied to PHC Limited, can help it eliminate waste, improve product quality, reduce lead-time and obtain better financial and operational control. The main objectives of this study are to:

· Achieve a minimum throughput rate of 500 cylinders per day

· Eliminate overtime

· Improve quality and decrease rework
PHC is realizing there is a gap between meeting demands with current sales and needing to sustain the company. Cash also needs to be made available and not tied up, so that PHC can implement more resources that are needed. Empowerment needs to be given not only to the company but also to everyone associated with it. 
Purpose Statement

The purpose of this paper is to determine if it is beneficial to implement a lean process into the manufacturing company PHC. It will show the impact and results that operating under a lean processing system can bring to a company. Additionally, it will highlight that to remain competitive in the current global economy that PHC needs to increase productivity and reduce costs. This paper will outline the ways that lean manufacturing can be effective.  It will show how management and leadership will need to work together, understand, and implement the requirements of the lean processes to have an effective process. It will show that the mindset of the whole company needs to change to have increased quality, profits and a great product for their customers.   

Research question

The research question is “What are the benefits to implementing lean processes in PHC Limited?”
Research Proposal Objectives

· To explore ways of reducing inventory at PHC Limited

· To examine ways of preventing overproduction at PHC Limited so that the finished products do not occupy valuable space

· To discover how defects of production at PHC Limited could be reduced.
· To determine methods of reducing wastage of material, reduce work-in-progress inventory, and waiting time due to walking of operators.
· To gather ideas how continuous efforts to achieve a stable and predictable ordering process with suppliers can be achieved.
· To explore methods of improving placement of machines, manufacturing/business processes, and eliminating non-value added activities. 

Research Approach

For this research question, the method used will be a qualitative research. Qualitative methods are required because the need is to explore the methods that could be used to introduce lean manufacturing into the business. Creswell (2009) explains the difference between qualitative and quantitative research as the use of words (qualitative) rather using numbers (quantitative). Creswell establishes qualitative research methods as the most likely type of research approach for implementing lean manufacturing because of its ability to give “greater flexibility…and expand options” (Watson, 2006, p. 75). Quantitative research methods are more narrowly focused, testing theory in a precise way. Quantitative research is often “framed around a mode of inquiry that involves experimentation” (Watson, 2006). Quantitative research tends to be more numerically based in comparison to qualitative research methods, whereas qualitative research methods allow a researcher to use open-ended questions, and is appropriate when researchers have limited knowledge of the variables. 
Qualitative research often utilizes observation and interviews to collect data. PHC would want to determine current procedures (through observation) and interview stakeholders for their ideas and input in implementing the new strategy. During the research process, variables would be identified, which could later be useful in future quantitative studies. In a lean manufacturing study described by Watson (2006), CEOs for 15 domestic automobile manufacturers were surveyed utilizing “open ended questions to capture emerging theories and to identify technological advances that are being used in lean manufacturing environments (Watson, 2006, p. 73). Quantitative research methods would be less suitable for determining how to implement lean manufacturing because there is a need to explore the information more thoroughly, gaining knowledge through more open research. In quantitative research, variables must be identified, a hypothesis must be established and the process is very narrow and focused. 
Research should initially be exploratory, seeking to identify emerging ideas and input. Once qualitative research is undertaken, researchers could proceed with a mixed method or establish hypotheses and undertake quantitative research. Initially, however, qualitative research would be the most effective way to look at the subject with more depth and detail. In addition, it is likely to be less expensive than quantitative research, since the methods are less extensive and can be done in the field, with more flexibility in terms of location and timing. The use of a qualitative method gives depth and detail, it creates openness with the people researched, and helps understand the relevant people’s experience. Individuals would be asked to expand on their responses and their feelings about lean methods can be explored. Since the research on PHC Limited requires subjective information, the need to examine complex questions, and deal with value-laden questions (Stenbacka, 2001). PHC Limited requires an in-depth examination of the problem, and this can only be achieved through qualitative methods. The quantitative methods are not suitable because they collect much narrower and superficial dataset. Quantitative research is carried out with preset answers, which are not suitable for PHC Limited. The results of quantitative methods provide numerical descriptions rather than detailed narrative. 
Research Design

The research design will be that of a focus group. Groups of people are asked questions relating to their opinions, beliefs, and attitudes towards a process or an idea in this qualitative research. It is an interactive group setting where participants are free to talk with other group members. This design has been selected for this research because it can be used to measure the reaction of employees towards the process of lean manufacturing and six-sigma (Hellström & Husted, 2004). These groups provide ideas for improvement of the current processes. In a focus group, the interviewer can interact with participants and ask questions that probe more deeply; additionally they can ask follow up questions. The results of focus groups are easier to understand than statistical figures. In addition, interviews can be recorded for future needs. Interviews can offer more non-verbal responses, which can be just as beneficial to gathering information. 

Sample and Size
The population will be all employees of PHC Limited who work in the production and purchasing (supplies) of the company. The sample will be between thirty-five and forty five persons selected from three different levels of employees. There will be three focus groups of between twelve and sixteen persons, which will be conducted in the conference room of PHC Limited. One third of persons interviewed will be from each level of employees. Each group will have between four and five persons from each level of employees. The sample size has the limitation that it may not be a good representation of the entire set of factory and purchase employees (Islam, 2001). However, there are limitations and they include time and the scope that all the 400 employees at the PHC Limited plant cannot be interviewed. Thirty nine people will adequately represent the viewpoints of employees of PHC Limited. Three focus groups will provide enough data to analyze and address the proposal objectives of achieving a minimum throughput rate, eliminating overtime, decreasing rework, and improving quality. 

Data Analysis

The data analysis will commence with making a transcript of the tapes. The tapes will be listed and field notes will be thoroughly examined. For each focus group a question by question format will be used in excel to prepare a report. The report will be verified with the moderator of the focus group. Categories of results of focus groups will be compared and tabulated on an excel spreadsheet. The tabulation will reveal the emerging subjects question by question. Typologies will be constructed to analyze the information and the findings will then be formulated and described in a report form. Qualitative analysis software would need to be purchased. A recommendation by the American Evaluation Association is NVivo. Codes would be developed for each participant so that their identity can be kept private. The use of the qualitative analysis software will make the analysis more rigorous, consistent, and objective. Even though the software is costly, the advantages outweigh the cost. The problem is that the cost associated with NVivo may prevent me from using the software.
Using NVivo to analyze data is a great aspect that PHC Limited could use. It helps you take your unstructured data and forms it into useable and organized data. The software  has “tools for classifying, sorting and arranging information, qualitative data analysis software speeds up your research process and provides you with more time to analyze your materials, identify themes, glean insight and develop meaningful, evidence based conclusions” (“What is Qualitative Research Data Analysis Software NVivo,” n.d.). It helps in find themes in interviews and extracting meaning. The data collected would need to be categorized and coded into NVivo. Interviews and documents would be gone through to identify themes and patterns. It would identify differences, impacts and underlying reasons for implementing Lean via checking emerging patterns amongst interviews and data.  
For PHC, this could be coding created to gather all the negative and positive opinions about implementing lean, which could be gathered under separate nodes. Once, they are gathered this will help in developing further questions based on the opinions. PHC is asking the same questions to all its interviewees so nodes could be created for each of the questions. Nodes could also be created for different departments, such as office/customer service, assembly, manufacturing and shipping. Nodes could be created for each employee with their personal information and opinion. Using all the nodes PHC could then use the program to for query-based searches. Codes can be updated and automatically coded based on words, which is beneficial for reviewing data. 
Additionally, the software allows a company to use teamwork when gathering and inputting information. PHC could utilize it by allowing different members to work on different aspects and sources. Multiple users can input information, merge, and track what each team member has added to the analysis. You can input everything from typed memos with your ideas to video recordings of interviews etc. It does not do the thinking for you but it helps you focus on the discoveries, which allow you to make better decisions. This aspect alone is why PHC needs to purchase and utilize it. The results can be exported into Excel but as a backup they should also save and create excel spreadsheets. If the decision is to implement the lean concept, then the data research doesn’t finish once the decision has been made. Throughout the different stages of implementation, interviews should be done again so that a comparison can be done. 
Ethical Steps

PHC has to take very firm steps when dealing with information collected during every phase of the research and after it is completed. Firstly, they need to have a consent form generated and signed by every participant in the research. This should include information that tells them the purpose of the research, tell them of their rights and the right to withdraw, let them know if their name would be used and that they would not have prejudice against them. PHC will use as secure server and all information will be encrypted. Instead of inputting names into the data software, numbers could be used as an added protection. Only authorized personal will have access to the files, which will be pass worded. Authorized personal will sign forms stating that they will keep all information confidential and will not share it with anyone else. Cookies on all computers will be inactive. Each participant will receive a declaration form from PHC stating that no information will be traded or sold to third parties,
Project Timeline

An initial timeline for implementing Lean involves various steps and is tentative and subject to change as needed. They include forming a team to oversee the change, developing communication, collecting data for analysis and training. Table 1 – Implementing Lean Manufacturing shows the timeline required for twelve months.
Table 1. 

12 Month Data Collection Project Schedule

	Table 1 - Implementing Lean Manufacturing

	Activity
	Length of Time
	Timeline
	Comments

	Full Company Meeting 
	
	Start
	Explain Lean Manufacturing and the possibility of adopting the principles.

	Data Collection
	5 weeks
	Start
	Examine areas and processes. Interview employees.

	Analyze Data

	3 weeks
	
	Look for patterns and code for queries.

	Develop Current Value Stream 
	1 week
	
	Identify current wastes to create a baseline for measuring lean mfg. Identify production changes needed

	Modifications to production
	1 week
	1 month after start
	Modify production to accommodate lean changes.

	Develop Lean Introduction Plan
	1 week
	2 months after start
	Select resources and create management structure. Select and introduce first lean solutions.

	Full company meeting
	1 day
	
	Explain changes and findings of research and value stream mapping. Provide opportunity for feedback.

	Write new production processes and work procedures.
	1 week
	3 months after start
	Define responsibilities for each production workstation and write clear procedures.

	Train and work with new procedures
	1 month
	
	Train employees and teach the new procedures.

	Facility analysis and business process improvements 
	1 month
	4 months after start date
	Determine the gap between current state and a state of lean

	Update lean procedures to include new technologies. 
	1 week
	
	Production process changes documented and updated with latest practices and methods.

	Management and employee training
	2 weeks
	6 months after start
	New Lean training over 4 to 6 weeks period. This can be to the entire workforce at once or in groups sized to minimize production impacts. 



	Prepare for Lean production changes and make/purchase necessary workflow structures to use in workshop 


	1 month
	
	Identify the workflow changes required in the workshop. 



	Introduce Lean production floor changes 


	1 month
	8 months from start
	Make the production floor Lean changes as planned 



	Review performance of lean production floor changes. make changes if necessary

	1 month
	11 months from start
	

	Revise production processes and work procedures to the latest practices used for each work station and production step 


	1 month
	
	Begin lean mfg.


Project Budget

Enter a brief intro and provide a table with a proper title, you must reference table in your intro here…please see Table 2. Example:

Table 2. 

Data Collection Project Budget

Place table here…
Research Team

.
The research team is made up of key members/employees of the company who offer support to all the departments. They all offer knowledge in the process and operations of the business. They are included on Table 3.
	Research Team

	Researcher
	Teresa Fitzsimmons

	Kerry Reinhardt
	President/Owner

	Operations  Manager
	Dan Karch

	Production Team Leaders
	Kris DeNolf, Wayne Ingram, Tim McCarthy, Tom Jensen, Andy Bumgarner

	Engineers
	Curt Dahl, Jarod Amundsen

	Shipping Manager
	Jake Solomon

	Senior CNC Operator
	Dirk Williams


Conclusion

Appendix A: Data Collection Instrument

1. What do you think are PHC Limited’s issues in producing the product?

2. Are PHC customer’s ship dates being met?

3. Is management flexible and helpful?

4. Who is responsible for making sure orders flow through? Is everyone responsible for everything?

5. How are the orders received from customers? How do they flow through PHC?

6. Does operations staff in PHC support each other?

7. How capable, available, adequate, and waste free are the current assembly activities?

8. How are materials received? How do they flow through each department in PHC?

9. How are you, the employees trained?

10. How are the employees currently motivated to apply their knowledge/training? Are they motivated?
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