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Figure 25. Storage Areas – SOP Example 

 

 
Figure 26. Setups – SOP Example 
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Because of this action the dynamic and environment of the operation experiment changes. 

First, a most important change was the reduction of variability. Now, the managers in charge have 

no excuse but to follow the procedures in place. Second, the sense of standards creates a positive 

impact in the student staff levels, with no more remarks like, “We do not have the standard,” or, 

“I will do it this way because everyone do it their own way.”  

This increases the level of professionalisms and helps to identify where disciplinary actions 

need to be taken. Finally, for the manager levels, they now have an objective way to analyze 

employee performance. In addition, they start standardization of the process across different 

departments.  

5.5  Control 
 
This step is still being developed by the team, due the document is a live document different 

upgrade have been added by the team. Also, other methods of communication and an action plan 

are being considered by the team due to the human nature of resistance to change. Some areas have 

been experienced difficulties with the follow up of their members regarding to the standardization 

of the process. A year period is assigned to make major corrections to the document, after that 

period all the changes should be approved by a committee.  

5.6  Results 
 

To close this section of the paper, we would like to present some numerical results of this 

particular project. The results that will be present were acquired from the post-completion event 

that clients have to fulfill after each event. The population of this event was around 85 samples 

where 60% of this population represent the “Before” stage and 40% of the population represents 

the “After” stage. Three particular questions were taken in consideration for the outcome of the 

survey:  
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1. The meeting space reserved was clean and neat.  

2. The reserved space was set-up as requested. 

3. The equipment requested, audiovisual or technology, was in place and working properly.  

In addition, this survey use a qualitative approach to capture the voice of the customer (VOC). 

In consequence, the author transformed the results in numeral output using the following scale:  

Table 4. Qualitative to Quantitative scale transformation table. 

Qualitative 
Outcome 

Strongly 
Disagree 

Disagree Not Sure Agree Strongly 
Agree 

Quantitative 
Outcome 

1 2 3 4 5 

 

Furthermore, two different approaches were used to classify the quality. The author decided to 

call the first one “Hard Approach” which means that values equal to or less than three will be 

classified as poor customer service. For the “Soft Approach,” the author decided to classify values 

equal to or less than two as poor customer service.  

Finally, a chart for attributes (P Chart) was conducted with two unique parameters. The first 

parameter was “event classified as good customer services in terms of setup, equipment, and 

cleanliness” and the second was “event with poor customer service in terms of setup, equipment, 

and cleanliness”. Also, an I-MR chart was conducted to analyze the variability. These parameters 

were assigned in alignment with the areas of standardized trained that were introduced previously. 

The author will introduce now the results of before and after captured using the survey.  

• Results of question number one, “The meeting space reserved was clean and neat”: 

The graph below shows that before implementation of the standard operating procedures and 

proper training numbers are as follows: for the hard approach an average of 47.6 percent of 

customers were not served with the proper service for the parameters that we discussed; while in 
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the soft approach an average of 73.3 percent of customers were not served according to the 

parameters. Later, it was observed that after implementing the SOP customer satisfaction increased 

to 92 percent on average.  

This shows the impact of the SOP in the first parameter captured using the post-completion 

event survey card.  

 
Figure 27. P-chart - The meeting space reserved was clean and neat? 

 
In addition, is observed in the I-MR chart how the variability was reduced after the application 

of the SOP. Noticed how the average increase from 3.333 to 4.76 in term of quality of the service.  
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Figure 28. I-MR chart - The meeting space reserved was clean and neat? 

 
• Results of question number two “The reserved space was set-up as requested”. 

For this particular question, the scenario is a slightly different due this question approach a “Yes 

or No” question. For that reason, the qualitative part is put a part and the result became closed in 

the two “Before and After” different stages. However, it is overserved that for the before stage the 

results were around 84% for the hard approach and 95% for the soft approach in term of client 

satisfaction. While in the after stage the result was close to 92% for customer satisfaction.  

For this particular question, a clear impact of the SOP was not observed, but it is an eight 

percent indicator how the service improves as well if we take in consideration the hard approach 

result.  
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Figure 29. P-chart - The reserved space was set-up as requested? 

 
In this case, not a lot of improvement was observed. In concordance with the P-chart the I-MR 

chart shows a similar variability in both stage (Before and After). The main assumption about this 

observation is that the question in the survey is a close question. Thus in essence the customer are 

suggested to answer in two ways: “ The requested room was set-up according” or “ The requested 

room was not set according”.   
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Figure 30. I-MR Chart - The reserved space was set-up as requested? 

 
• Results of question number three “The equipment requested, audiovisual or technology, 

was in place and working properly”. 

Finally, this third question shows the same trend of question number one. It is observed below 

the different between before and after the SOP was applied: For the hard approach in average 47.6 

% of the customer were not served with the proper customer services for the parameters that we 

discussed before. While, in the soft approach in average 82.5% of the customer were not served 

according to the parameters.   Later one, it was observed that after to implement the SOP standard 

the customer satisfaction increase to 84% in average.  
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Figure 31. P-chart - The equipment requested, audiovisual or technology, was in place and 

working properly? 

 
Once again in the I-MR chart is observe how the variability was reduced after the standard 

operation procedure was applied. In the after stage a more stable process is observed, which 

represent more quality for the customers and less uncertainty for the managers at the University 

Center.   
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Figure 32. I-MR Chart - The equipment requested, audiovisual or technology, was in place 
and working properly? 

 
Finally, we want to introduce the client satisfaction percentage rate of each question before the 

SOP was implemented and after it was implemented. The figure 33 and 34 will provide a better 

understanding about how the client satisfaction increase after the SOP was implemented.  

 
Figure 33. Client Satisfaction - Before Stage 
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Figure 34. Client Satisfaction - After Stage 
 

The graph 33 and 34 shows how the client satisfaction was increase by at least three percentage in 

the worse performance indicator. Also, the client satisfaction increase by at least 21 percentage in 

the best performance indicator.    
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CHAPTER FOUR: BREAK POINT STAGE  
 

Finally, the Lean promoter team arrived at the most difficult stage of the process. The team 

was looking for a major process that could be scientifically improved.  The team quickly identified 

the major event process as the challenge to be approached. This process required the cooperation 

of four different departmental areas.  

As background information, all events start with an event reservation request which is received 

in the Events Management & Conference Services (EMCS) area. EMCS staff process the requests 

and proceed to complete all proper documentation for the events. They also meet with the clients 

to confirm logistics and assign the appropriate resources. After the planning stage is complete, the 

specifications are sent to the operational side, which assigns staff, prepares the room, and sets up 

equipment. 

Finally, when the event is over, the Operations area takes charge of the room and performs all 

of the tasks needed to clean and maintain the room in optimal condition. Due to the complexity of 

the process, a DMAIC was used in combination with the RACE model which is explained below. 

6.1  Define 
 

To define this stage the author describes the process with the following quotes by Hines, et al 

(2004). 

• “Value is created if internal waste is reduced, as the wasteful activities and the associated 

costs are reduced, increasing the overall value.” 

• “Value is also increased if additional features or services are offered which are valued by 

the customer. This could entail a shorter delivery cycle, which might not add additional 

cost, yet add customer value.”  
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The Lean promoter team (LPT) identified the necessity of improving on the major event 

process due the excessive waste in terms of time. In addition, the lean promoter team took the 

opportunity not only to streamline the process but also to help the department introduce the last 

step of the ripple theory. They began by tracing a map of the process. A multidisciplinary team 

was selected: the team was integrated for two members of EMCS, one member of Event Services, 

and one member of Multimedia Services (AV).  

To start the project, the team, in conjunction with the LPT, defined the goal. It was defined as 

a reduction of the total lead time of the process by at least 30 percent. This might sound ambitious 

but due to the amount of potential waste identified by the preliminary conversation, the team 

should be able to complete the goal. Furthermore, the different tools to be used in each step were 

defined prior to starting the process.  

A time and date was set for a weekly meeting and a budget was allocated. The LTP was 

expecting to increase the capacity of the operation in order to provide the strategic level an 

important number of available work hours that can be used on other activities to transfer more 

value to the customer.  

6.2  Measure 
 
Prior to starting the improvement process, the LPT focused on accurately measuring the current 

state of the process. To accomplish this task the team decided to create a value stream map (VSM). 

This activity should be the first one, when a Lean process is implemented in a pure service industry 

where there is an absence of physical material, flow or work in progress (WIP) according to Chay, 

et al (2015). The VSM generates a graphic representation of the current process, in which the cycle 

time per activity and the total lead time are included. In addition, the VSM allows the team to show 
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the complexity of the process and to display how the four areas involved in this process are closely 

interrelated. This is the first time that the team is able to observe the whole cycle of the process.  

To start the process, it was necessary to introduce the team to the concepts of VSM. Two 

different meetings were required to explain the activity and the goals of value stream mapping. 

After all members of the team understood the purpose, an initial meeting was set to begin with the 

VSM. First, a particular sticky note color was assigned to each area, which was used to differentiate 

them when all the activities were placed together.  

Later, the leader of the team asked the team members to write down all the activities that each 

area has to complete for this process. On average, each area performs between nine to twelve 

activities within the entire process. After each member wrote down all of their area’s activities, the 

author asked the members to put those in sequence alongside the other areas. For this particular 

step, the cycle time and classification of the activities were ignored. See figure 35.  

The team spent time identifying and sorting all the activities. Thus, the value-added activities 

were left in the same place and the non-value added activities were moved to the bottom. Finally, 

since the whole cycle exceed more than four months in some cases, a classical time-stamp was not 

considered to define the cycle time of each event and also to define waste time between activities. 

Around 1.5 months were required to complete this task, and at the end each activity was correctly 

classified and a cycle time was assigned as shown in figure 36. 
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Figure 35. VSM activity - first meeting 

 

 
Figure 36.VSM activity – Finished 

 
As a result, a total lead time (TLT) of 284.47 hours was defined as the number of hours required 

to successfully completed one major event. Furthermore, three different digital representations of 
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the VSM were created. This VSM time principal was used to create a particular one for each area. 

As each department will work separately, it was more convenient to have a VSM per area to be 

fully focused on the activities that should be improved in each particular area.  

 
Figure 37. EMCS - Value Stream Map 

 

 
Figure 38. Audiovisual Services – Value Stream Map 
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Figure 39. Event Services – Value Stream Map 

 
With this first stage accomplish, the author and the team were ready to move the next step of 

the DMAIC. This time individuals meetings were set in order to speed up the process, but prior to 

that a common goal was set to ensure the optimal outcome at the end of the project.   

6.3  Analyze  
 
According to the results obtained from the VSM and direct observation of the operation, the 

LTP was able to observe different problems. The analysis conducted by the LTP regarding the 

model was used in the process.  

The major event process needed around 248 hours to be completed. To the LPT this time 

looked very problematic. Thus, the first step taken by the team was to create a flow chart of the 

process in order to truly understand the root causes of the problems. The team quickly realized that 

the process was lacking standardization among the different team members that are involved in it.  

In addition, the system used was not appropriate for this type of environment.  

One of the Lean premises is to “create a pull system to increase the flow of your process”. This 

premise was not even close to being observed in the system, Thus, for a better analysis the LPT 
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divided the process into two major areas. The first area was the administrative part, which was 

mainly performed by the EMCS area. The second area was called the operational area, which is 

comprised of three different areas (Event Services, Multimedia Services, and Operations).  

Furthermore, the first evidence of waste was detected in terms of communication. A huge 

communication gap was identified between two areas (administrative and operational). In some 

cases, the gap exceeded eight weeks before the process would be completed by the administrative 

area and the operational area would begin work on it. However, in most cases, this gap exists due 

to timeline constraints. Different approaches could be taken to eliminate or reduce this gap. 

Observe the graph below to see in detail the main causes of waste.  

 
Figure 40. Process Flowchart – Current State 

 
As we mention before this process was divided in two area, so will be focused in the 

administrative area. This are occurring before the gap that we mention before. The EMCS 

department was driven it process highly oriented to customer services, but in many cases due this 

alignment the process took much time due lack of standardization. To have a better understanding 

of the situation lets observe the following diagram.  
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Figure 41. Current State – EMCS 

 
The process seems to be simple but a world of complexity is behind these few steps. The first 

issue was event-related forms. EMCS should collect all the forms that EMCS and other Main 

Campus offices require for a particular event. In some cases, more than four forms are collected 

and some must be approved by other departments across the University. Forms that require 

approval by other offices make the flow of the process extremely slow. In addition, clients are 

advised about forms and protocol at the planning meeting which often occurs months after the 

initial reservation is made.  

This means that a reservation that was booked two months ago for an event four months in 

advance was placed on hold until one month before the event, at which time the planning meeting 

occurs. Therefore, around one month was dismissed to prepare the forms and other actions required 

by the client to accomplish the event. The second issue was that after the administrative part was 

completed, all the information was stored in a cloud, but no signal was sent to the operational areas 

to communicate that they can proceed to prepare for the event.  

This information is push approximately to the operational part with one week in advance 

during a meeting called SPOMEC. Which, suggest that this whole process is a push process with 
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a batch in term of time. The batch is about one week frame and the EMCS department push all the 

event that will occur in the next week to the operational side at once.  

On the other side, the operational area also was suffering of lack of standardization and 

communication. In essence, after the batch was received from EMCS, the three different areas of 

the operational side performed the same activities which are related to each other but they did not 

communicate about the progress and protocols of each area. A method of communication was 

absent that in many cases delayed the process due to areas waiting for each other to move forward 

with the process.  

In other cases, two areas performed the same activity which is clear evidence of waste because 

both areas were duplicating efforts. The main factor for this issue was the timeframe that the 

operational side had to complete their part of the process. As may be observed, now a flowchart is 

available for this process because of the absence of standardization.  

Even though these four areas share the same goal of providing quality service to the UC’s 

customers, they were far from the desired target of cooperation and communication. However, the 

most important element did exist to improve the process. That element was the willingness of all 

team members to improve their services.   

6.4  Improve 
 
To improve the process the author share to the LPT the “RACE” model. This model is focused 

in reduce waste, accelerate the flow, consolidate the communication and enhance the process 

according to Wan (2014).  

To start with the improvement, phase the LPT focused in reducing the waste. Using the VSM 

of the current stay and also through direct observation the team identify two different main sources 

of waste. The first one was the lack of standards in the administrative side of the process and the 
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second was the lack of standard regarding the set-ups. To solve the first issue, the LPT design and 

standard process inside EMCS and complement this initiative with forms in order to ensure the 

repeatability of the process. In essence, the LPT create a frame to help the University Center 

employee and customer communicate in a structure way helping to speed up the process. This 

frame eliminates the continuous email interchanging to clarify location of forms, futures steps and 

other issue that use to be present in the process. See figure 42.  

 
Figure 42. Flow chart – New EMCS process 

 
This lack of standards created much waste due to the process having many steps for review to 

ensure the quality of the setup diagram and safety regulations.  Thus, to eliminate this waste, the 

operational side created more than 66 different standard layouts for the events. This signified a 

tremendous advantage because now the administrative side was not required to create a setup 

layout from scratch for each event. Now the initial setup layout comes from the original source 

that was in charge of review the layout in the previous process.  

This initiative was also successful due to the introduction of the concept “build in quality”. 

Just to provide a better understanding about the new layout standards, an example of how the 

standards are stored for the use of the EMCS area is shown below.  
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Now each major space has at least five different layouts that are unique to each room. Also, 

each layout possesses variation in regard to number of event attendees, which means at least five 

variation can be selected for each layout style according to the customer’s preference.   

 
Figure 43. New Set-ups Layout standards 

 
The second aspect of the improvement phase focused on accelerating and consolidating the 

process. To achieve both goals, the LPT had to completely change the system. First, the team 

converted the process to a pull system combined with Kanban. Second, the team consolidated 

communication creating an operational board. Observe the diagram below for a better 

understanding about the new process.  

The process was simplified by using the concept of pull. Now the information will be pulled 

from the cloud whenever is needed by the team. In fact, after EMCS completes their process a 
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Kanban signal will be sent to the operational side, making them aware that a new event is now in 

the queue.  

Right after the operational side receives the Kanban signal they will be able to retrieve the 

information from the cloud without having to wait until one week before the event to receive the 

information provided by EMCS. 

 

 
Figure 44. New pull system – Major event 

 
This new system eliminated the gap (one to eight weeks) that existed between EMCS and 

operational processes. Along the same lines, the new operational board also works to speed up the 

process, preventing the waste of time that is created due to the lack of communication among the 

three areas that comprise the operational side. The operational board also consolidates the new 

way of communication among the different areas. Let’s talk about how this board operates by 

analyzing the figure of the board.  

The board is divided into rectangular spaces; each one holds information on the events that 

will be held in the room over a one-month period. The board is color-coded with each color 
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representing how soon the event will occur. The board follows the same concept of “Do, Doing, 

Done” but in terms of events.  

The upper right section is the most important one because in that section the team will be able 

to observe the event that is occurring in the room at that particular time. In the red square the team 

also will be able to observe the countdown time of the event with a time that is operated by the 

team. In the upper left section, the team will allocate the next event that will be held in this room. 

Meanwhile in the center left and lower left sections, the team will set all the events that will be 

held in the room in the next three days.  

These events will be organized in chronological order. Finally, in the center right and lower 

right sections the team will accommodate the completed event and the events that will be held in 

four days and one month, respectively.  
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Figure 45. New Operational Board Sketch 

 
Before explaining the second key element of the operational board, the author would like to 

share the evolution of the operational board. First, the LPT requested permission from the UC 

director to find an area where the board will be stationed. The area designated for this was the 

main hallway of the department. This area is highly visible and trafficked, so all members of the 

three areas that comprise the operational side have easy access to it.  Later, a preview approval of 

the space was needed because this space had been occupied by a bulletin board that contained 

general departmental information. 
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Figure 46. Old board in place. 
 

The bulletin board did not represent a significant utility for the operation. That is why the LPT 

got approval from the director and implementation of the new board began. Since the scope does 

not show how the new operational board was made, the author will only show the progress of the 

new board. 
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Figure 47. New operational Board - Step 1. 

 

 
Figure 48. New Operational Board - Step 2 
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This board is only half of the system and the board by itself will not represent a significant 

advantage if we compare it with the old process. The second element of the system is the Kanban 

card. This card will also help to consolidate communication in the operational side. This card will 

contain all the information required for the event. Before explaining the Kanban card, the author 

will mention briefly the three stages of a major event from the operational side point of view.  

The first stage is staffing. Each area must allocate staff for each major event. The second stage 

is the physical setup of the event. In this stage, the Multimedia team is in charge of sound and 

lights, the Event Services team is in charge of the furniture and staging, and the Operations team 

is in charge of cleaning and maintenance of the room. Thus, the main advantage of the Kanban 

card is the consolidation of all these different steps into a single document which will be displayed 

on the operational board.  

The Kanban card will be color-coded per area and there will be one Kanban card per event. 

The card is made on a magnetic sheet with plastic, so it can be reused.  

 
Figure 49. New Kanban Card 

The combination of these two elements will give the operational side two dimensions of 

information. The board will allow the team to organize logistics with efficiency and the Kanban 
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card will allow the team to know the status of each event in real time per area. This last element 

will increase the effectiveness of communication drastically along the entire operational side.  

Finally, the last step regarding consolidation of communication was to change the way how 

the whole department communicated with the customer about the major event process. In EMCS, 

major events are defined as events taking place in larger spaces like the Ballroom, using multiple 

rooms such as conferences, or having more than 100 attendees. For this reason, the LPT designed 

a graphical timeline that will be shared with the customer via email. The purpose of this is to make 

clear to the customer the new steps of the process and to provide a better understanding about the 

role that they play in the process. 

 
Figure 50. New process timeline share with customers 

 
To finish with the idea of the RACE model. The enhance phase is present through the whole 

process. The final goal of the LPT is continuing upgrade the system and make positive changes to 

the process that in essence means enhance the process periodically.  
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6.5  Control  
 
The control phase has not stared yet due this new process is complete new. The initial feed of 

information just begins, thus the LPT is waiting for the completion of the first round of event to 

start to make improvement to the overall process.  

6.6  Results 
 

Finally, the pilot study shows a significant decreasing regarding the total lead time. To capture 

the future state a random study was set. A designated external department sent a major event 

request to the University Center. This request was placed without notify the UC when it will be 

imputed in the system. The pilot event went through the regular process accomplishing all the 

regular steps described above in this thesis. The new process reduced the total lead time to 77.966 

hours. This represent a decrease of 200 hours regarding the initial state that this author defines in 

the current state of this process.  

 
Figure 51. Future State - Major Event Process 
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This result shows the importance and power of the lean tools if these are applied correctly. In 

addition, The RACE model place an important role helping the team to define a conceptual frame 

work that support to assess the potential problem in the system.  
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATION 
 
7.1  Summary of Results  
 

The results of this research suggest a promising future for the Ripple Theory. It was observed 

that each stage achieves the function for which was design. The beginner stage helps the 

organization to start the movement while they built momentum and started to expand the radio of 

action. The early success shows how the organization should think in terms of standardization. 

Finally, the break point stage shows how the organization starts to think about “Kaizen” and other 

lean dimensions of thinking.  

7.2  Contribution of this research  
 

The proposed theory looks for addressing the present lack of models in the service industry. 

The Ripple model is an organic methodology that uses different tools in lean implementation in 

mixture with the traditional maturity model. The model provides a robust framework for lean 

implementation. Companies that wants to introduce lean in their system and achieve the culture 

transformation are suggested to follow the methodology proposed. 

The authors also want to construct a new bridge that brings closer other areas different than 

manufacturing to the lean culture. In addition, the author desire to show the lean concepts can be 

applied to service environment with a high rate of success and improvement. It is necessary to 

create the awareness about how other fields and industries could be beneficiated if Lean coaches 

turn their vision to these areas.  

The theory proved to be a good frame work to implement Lean in a non-Lean environment and 

also help to change the organizational culture. A clear prove of this statement is that other ripples 

already start inside the same organization. Other department inside the University Center start they 
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own ripple using 5S in all their storage areas. This is an evidence how the ripple start to change 

the culture in the organization.  

7.3  Future Recommendations  
 

The author suggests further investigation to elaborate a comprehensive assessment model. This 

assessment should be the complement of the ripple model. This evaluation might help the 

organization to identify in which state of the ripple model the organization is operating in the 

current state. Finally, once this inquiry is defined the ripple model should be implemented in 

concordance with the outcome of the comprehensive assessment. 

The Ripple Theory was tested with specific tools designed to obtain an expected outcome. The 

author suggests to replicate the experiment using the same framework but select different tools in 

order to measure the outcomes and make some comparison.  

It is important to have results when different tools were used. They variety of outcome will 

give the organization broad alternatives about which tool they should use according to desire 

outcome.  

Also, a long-term measure stage should be conducted to see the influence of the theory in the 

long term, especially when the initiative despair. Finally, since the Ripple focus on changing the 

culture and improving the internal process, the author suggests to improve the outside interface, 

which is the first point of contact to the customer in order to measure how this improvement would 

benefit the outcome of the ripple theory.  

Upgrade the outside interface is important due on this lay huge part of the success. This 

software is the bridge where the customer places the event reservation. A lack of lean concepts in 

this point will substantially decrease the chance of achieving the lean culture transformation inside 

the department.  
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It is also suggested by the author that key individuals belonging to the original Lean Team 

Promoter should obtain a lean six-sigma certificate. The ripple model only focuses on lean 

implementation and lean culture transformation. Thus, certification is necessary to ensure the lean 

transformation in the long term in order to not lose the initial effort of the Lean Team Promoter.  
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