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Summary 
The main objective of this Final Project is the application of 
Lean Management principles in the restoration in order to 
achieve greater efficiency, time optimization, provide 
solutions to current problems encountered and to improve 
the competitiveness and profitability of the company. The 
idea is to identify the inefficiencies of the restaurant under 
study by taking real data and observing how the employees 
work, analyzing a real situation and then apply Lean 
concepts[1] that help them to improve in the performance 
of their tasks and follow a more effective model of 
organization oriented to the customer.  

1. Introduction 
This article summarizes the essential aspects  constituted by 
this final project, such as engineering studies and 
explanations of the operation of a catering business.  
It has been carried out under a basic perspective in terms of 
technology and more emphasis has been placed on 
organizational and management concepts. Once the 
application is done, some improvements are proposed to 
enhance the restaurant's service that will help the restaurant 
to have the customers back for another service. The 
information will be complemented with images, diagrams 
and tables that can clarify any doubts and demonstrate the 
idea of each concept applied. 

2. State of the Art 
Lean (Bakery Lean [2]) was introduced in the 365 Cafe 
shops in 2011. 
First of all, they reassigned tasks (person A works at the 
till, while person B makes the coffee) leaves no room for 
confusion. 
Prior to the introduction of lean thinking, the company used 
to bake bread and pastries for the entire week, freezing 
them, which of course required a lot of space.  
In 2006, they stopped using freezers and began to produce 
one day for the next. They supply the shops at night. 
In order to know how much of each product it is necessary 
to produce on a daily basis for all shops, careful demand 
analysis is carried out based on a forecast and on how much 
of those products is sold historically to adjust output levels 
based on actual consumption (a limit of 10% waste is in 
place). Furthermore, this has allowed them to use the space 
in the shops to accommodate customers as opposed to store 
hundreds of frozen baguette 
 

The improvements in the shops has been tangible early on: 
employees keep the shops tidier, there was no overlapping 
of roles among staff members, and of course the customer's 
experience improved. 

3. Description of the environment 
The study is based on a restaurant located in the centre of 
the capital of the Principality of Andorra. Andorra is a 
country where its main source of income comes from 
tourism; the annual average of visitors is between 8 and 10 
people.  We have chosen this place for its disposal as it is in 
the busiest city centre and surrounded by different 
restaurants that have similar characteristics so its necessary 
to differentiate your business from the competitors.  

4. Current Situation 
After having chosen the place to be studied, we made an 
observation of the service provided and a data collection in 
order to identify processes, movements, waste or the 
determination of the methodology used, among others.  
The following study has been done in different services 
during the week. We have studied the meals service, 
timetable from 13:00 to 16:00, but also we have taken into 
account the time spent in the morning organizing and 
preparing the restaurant for the service and the time it takes 
to pick up and clean up in the afternoon once the service 
has finished.  
Only the orders of the daily menu have been taken into 
account, as it is the most consumed at midday. It is also 
necessary to bear in mind that the study is made from the 
daily menu in order to work with a fixed standard. This will 
help us to see the habitual mistakes in an easier way and 
focus directly in the main problem. No study has been done 
at night, as the volume of clients is more variable and their 
orders too.   

5. Identification and causes of problems 
The Ishikawa (Fishbone) diagram consists of a graphic 
representation that allows visualizing the causes that 
explain a certain problem and it guides the decision making 
process when dealing with the bases that determine a 
deficient performance. In our case, the main problem is the 
deficient service provided in the restaurant, which is an 
effect of all the causes that make up the staff, procedures, 
supplies, products and environment as can be seen below. 



 

 

 
Fig. 1. Ishikawa Diagram 

As seen in the Ishikawa diagram, we can detect the main 
causes of deficient service, in this case, the labour force and 
the methodology that are the most crowded branches. 
In the case of labour, there is poor organization, the roles of 
each are not well defined and no standard working model 
has been created. There is also no simple and fluid 
communication between the workers and the chef has 
trouble understanding the letter of the waiter's commands. 
There is also a need to train and involve staff in the sector  
to motivate them to work better. 
With the working methodology they use, there are recipe 
errors in the dishes, the chef is not sufficiently focused and 
does not understand the specifications written in the orders. 
We also found that the materials and utensils are not 
located correctly, which causes chaos, waste of time and 
delays in the delivery of the dishes. The work processes 
also do not follow a standardized methodology or order, 
and employees often work without a proper guidance. 
To show how the customer service process flows in the 
restaurant throughout the service, we have made a 
Swimlane or Makigami diagram. The entire diagram is 
based on the customer's need from the moment he walks 
through the door until his need is met. In this way we can 
see who performs each operation and the direction they 
take. It should be noted that this diagram does not represent 
the flow of information but can clearly define what every 
employee does, and who has the responsibility. 

 
Fig. 2. Swimlane Diagram 

The orange lines mark the direct path to the main need that 
is food. The red lines indicate the remaining flow that 
indirectly influences the need to satisfy the customer. The 
total time spent on each Trade is displayed. 

In order to better count the times, we have grouped all the 
tasks that are performed during the working day into 
different operations, such as serving snacks and serving 
drinks and bread, for example, are part of Operation 3. 
(Op.3). 
In order to know the movement that the employees of the 
restaurant make within their workstation, we have made the 
Spaghetti chart. This technique helps us to detect 
unnecessary displacements or points where conflicts are 
created in order to eliminate them later. In this way, we will 
be able to find the most logical order to locate the 
machines, utensils and materials in the restaurant and gain 
in efficiency within the company, reducing in the first place 
the time workers apply moving and increasing the 
production performance. 
The result is a set of many mixed lines that define the path 
of the workers. The measurements of distances and 
elements have been made as close as possible to reality. 
Times and interruptions in different cycles or processes 
have also been taken into account. 

 
Fig. 3. Initial layout 

The red lines represent the movements of the head waiter 
(Maître) and the green lines represent the movements of the 
waiter in the dining room and kitchen.  
The blue lines represent the chef's movements and the 
orange lines represent the kitchen helper's movements. As 
shown in the graph, the entrance to the kitchen and 
restroom are points of convergence as waiters cross and can 
also collide with customers entering to the restroom.  Many 
of the movements made during the service do not follow a 
predetermined route. The location of some of the machines, 
materials and utensils in the kitchen also does not follow a 
logical order. So we find movement waste as seen in the 
graph and transport waste, the movement of products that 
do not provide any added value but we can only reduce it, 
not eliminate it. 
To find out how far the waiters walk, we put an activity 
bracelet (pedometer) on them so that we could see the total 
steps they were taking and the distance they were walking 
during the meal service. The approximate average distance 
we obtained was 1040 meters. 

6. Measures taken and situation proposed 
Once the problems have been analyzed, we give them a 
solution by applying the 5S.  



 

 

1st step. Seiri (Sort). We classify all machines, materials 
and utensils in order to eliminate those that are not useful. 
To know what to do and where to order each item we will 
use the red cards. These cards serve to identify the problem 
detected and the proposed action to resolve it. An example 
of a red card is shown below. 

 
Fig. 4. Red Card 

2nd step. Seiton (Set in order). Sort and place things that are 
frequently used in the places closest to you, almost 
immediately, and things that are least used to keep them in 
less accessible places. It is very helpful to post signs 
indicating where things are located.  
3rd step. Seiso (Shine). This step is based on cleaning, 
removing all the dirt from the restaurant with the right 
products. To this end, a detailed document will be drawn up 
on how to clean each area, with which products, what steps 
should be taken and what level of demand should be 
reached.  
4th step. Seiketsu (Standardize). To achieve standardization, 
the above three steps must be integrated into the daily 
routine of the restaurant workers and their work habits. This 
standardization must evolve and improve over time and 
with the help of workers, holding regular meetings to 
express new proposals for evolution and add them to the 
cleaning plan that was initially created. 
5th step. Shitsuke (Sustain). At this point, the steps 
previously applied must be maintained. There is no 
standard or norm that requires this compliance, so we will 
have to count on the effort, the acquisition of these habits 
and the will to do so.  
 With the application of 5S, a new kitchen layout has been 
created, making work easier and bringing things closer 
together. Tools that are used from time to time have been 
stored in less accessible places. We also observe that the 
head waiter (Maître) is only engaged in activities that do 
not require entering the kitchen and that the other waiter is 
in charge of entering and exiting and serving the dishes to 
the tables. This will also prevent collisions between them 
when entering and exiting the kitchen. 
It has been decided to incorporate an oval-eye window in 
the access door to the bathroom to avoid collisions between 
waiters and customers as the space between the kitchen and 
the bathroom is very limited. It has also been decided to 
incorporate PDAs to write customer commands and 
reproduce them neatly in the kitchen through touch screens 
and computers. Thus, we avoid misunderstandings in 
writing and help the headwaiter to prepare the bill as he 
does not need to enter to the kitchen so he also moves less.  
Once we have applied the 5S, we have made a new final 
Spaghetti chart. 

 
Fig. 5. Final Layout 

It is observed that with the new distribution the roles of 
each worker are bettered identified and the work zones are 
bettered detected and redistributed. With the new 
distribution, the number of meters travelled by waiters 
during the service has been reduced by almost 40%. They 
would now cover a distance of approximately 623 meters. 
Obviously, this working methodology should be applied, 
needs assessed and improvements proposed in order to 
continue evolving.   

7. Analysis of the data 
In this section we have identified the tasks carried out by all 
the protagonists of the restaurant (Maître, Waiter, Chef and 
Kitchen Assistant). 

Workers Maître Waiter Chef Kitchen 
Assistant 

Operations 

Op.1-M 
Op.2 
Op.3 

Op.11 
Op.6 
Op.7 

Op.13-M 
Op.14-M 

Op.1-W  
Op.4 
Op. 5 
Op.8  

Op.13-W 

Op.1-C 
Op. 9  
Op.10 

Op.13-C  
Op.14-C 

Op.1-A 
 Op.12  

Op.13-A 

 
Tab. 1. Distribution of the operations 

These operations were divided into cycles (a direct value, 
example: serve a dish.) and a-cycles (example: cleaning the 
kitchen or preparing the tables.) - Machine times are also 
not taken into account for these tasks. 
In the second step we have calculated the time spent on 
each operation, this calculation has been made observing 
and calculating the time spent on each table for several days 
to obtain an average time of dedication per table. 
In total, an average of 43 diners have been counted in a 
meal service, which corresponds to the use of 
approximately 14 tables, so the times have been divided 
among the 14 tables occupied to find the average time per 
table.  
Thus, if we count 43 diners among 14 tables, the result is 
3,1 diners per table.  



 

 

Once we have made the calculations corresponding to the 
tasks that the restaurant workers perform per dining table, 
we have been able to know the time that each worker 
spends per table, both in the lunch service and in the pre 
and post lunch service. 

Works 
Cycles Workers Time/ 

Worker (H) 
Time/ All 
Tables (H) 

Time/ 1 Table 
(min) 

Lunch 
M / W 1,74 3,47 13,06 
C / A 2,80 5,61 11,75 

Morning 
M / W 0,66 0,09 5,64 
C / A 0,73 0,10 6,28 

Afternoon 
M / W 0,72 0,10 6,17 
C / A 0,71 0,10 6,07 

 
Tab. 2. Results of times 

So we can say that during the meal service the waiters 
spend about 13 minutes per dining table while the cooks 
spend about 12 minutes per table. 
In order to better analyze these results and to reflect the 
functioning of the restaurant and its employees, we have 
produced some Pareto charts. 
From here we have counted the times of the operations that 
correspond to the work cycle and those that correspond to 
the a-cycles according to each worker in the restaurant. 

Operator Cyclic 
Time 

Acyclic 
Time Total 

Maître 439 340,71 779,7
1 

Waiter 345 368,57 713,5
7 

Chef 525 342,86 867,8
6 

Kitchen 
Assistant 180 398,57 578,5

7 
 

Tab. 3. Results of times per operator 
In the Pareto chart below we have compared the work 
cycles with the a-cycles to know the actual total time 
employed per dining table for each worker in the restaurant. 

 
Tab. 4. Cycle time per table 

It is observed that the chef is the worker who spends the 
most time per table, with the kitchen assistant being the 
least. It should be noted that the times used by the waiters 
are quite the same.  
By making a new distribution of tasks and knowing how 
much time is spent on a task per table, we will be able to 
match these results.   

 
Tab. 5. Cycle time per service 

As we can see in the graph above, the tasks have been 
redistributed so that the four workers now spend the same 
amount of time per service and consequently per table 
approximately.  
To achieve this equalisation, two tasks of the headwaiter 
(Maître) and the chef, respectively, have been assigned to 
the waiter and the kitchen assistant. 
The task previously performed by the Maître and now by 
the waiter is the Op.6 (Serving desserts and coffees), 
corresponds a time of 45 seconds. 
 
On the one hand, the task previously performed by the chef 
and now performed by the kitchen assistant is the Op.13-C 
(Clean the kitchen and take out the garbage) corresponds a 
time of 141 seconds: 2,2 minutes. 
Next, another Pareto chart has been made showing the 
times each worker uses in a full working day (from 11am to 
5pm). In addition to the cycle and a-cycle times, this chart 
includes the workers' meal times and the time remaining 
until they reach 6 hours of work per day. 

 
Tab. 6. Total cycle time 

The time remaining called “difference" in the graph, 
corresponds to the time spent buying and placing the 



 

 

products, attending to suppliers, going to the bank, or to the 
dry cleaner's to wash the tablecloths, etc. 
All these tasks fall within the workday, as they are 
necessary actions to be able to carry out customer service, 
even though they do not provide direct value to the 
customer. 
We wanted to do this redistribution of tasks so that all 
workers spend the same amount of time to be able to invest 
part of the time "difference" by attending more tables, 
increasing capacity. If we manage to free up more tables, 
more customers will enter and thus increase the work 
capacity and therefore the profits. For this to happen it is 
necessary that all the times of all the workers are balanced. 

8. Incidents during the service 
A "mistake" can be defined as any defect occurring during 
the process. In a restaurant service, there are many possible 
situations of error. Therefore, the application of Lean 
Manufacturing to the restaurant working requires total 
management of these mistakes. 
In this study, we evaluated the frequency and types of 
errors found in the restaurant, such as a dish falling to the 
ground due to a collision between waiters or the customer 
wanting the meat more cooked. 
In order to calculate the percentage of incidents and the 
time involved, a frequency has been estimated.  
This frequency is calculated on the basis that in one week 
70 tables are served on average (5 working days for 14 
tables per day = 70 tables per week). The percentage of this 
frequency has been calculated in order to know the 
corresponding time.  
To obtain the time, the minutes of a task that fails have 
been counted by the number of times failed every 70 tables. 
For example, to calculate the time of the incidence of "a 
dish falling to the ground" the 2 minutes that the waiter has 
lost in returning to the kitchen to get another dish per the 
frequency of this incidence have been counted. As the times 
are very short, they have been calculated in seconds. 

Incidence Frecuency Percentage Time (sec) 
Dish falling to the 
ground 2;70 2,9% 3,43 

 
Tab. 7. Example of incidence 

Thus, in the total Lead Time of a table service, all the times 
of the calculated inefficiencies must be added to it. This 
total time of inefficiencies 66 seconds = 1,1 minutes, are 
such short times, we will look at them within the daily time 
frame that workers have during their working day to 
perform cleaning tasks, organize the stock, among others. 

9. Study of suppliers and storage 
In order to carry out the study on the stock of the products 
and suppliers of the restaurant, first of all we have to know 
how much of those products are sold.  
For this purpose, all orders placed within five working days 
have been counted. In total about 216 dishes approximately. 
Below we have an example showing one of the dishes with 
the number of times they have been ordered in 5 days and 
the total percentage. 

Courses Total	of	
orders 

Perc.	
(%) Sigma Mu Var.(%) 

Mixed	salad 41 19,07 0,84 8,2 10,24 

 
Tab. 8. Example of order 

We also have been calculated the Sigma (σ) and Mu (µ) to 
know the variability (Sigma is just the standard deviation of 
the distribution we are dealing with. In our case we will 
take the consumption data of one working week (5 days)). 
The Standard deviation (σ) is a measure of dispersion, 
which indicates how far the values can deviate from the 
average (mean value (µ)), so it is useful to look for the 
probabilities that an event will occur, or in this case, to 
determine between which ranges the choice of a certain 
dish can be moved. 
To have an acceptable level approximately 84% we have 
calculated with at least a sigma of approximately 0.99=1. 
After this calculation we can observe that dishes with 
greatest variability can be eliminated. The main reason is 
that the costumers choice are very random, and it can have 
two consequences: either we can not meet the costumers 
needs or there are a lot of expendidure because the stock it 
is not going to be sell. 
This is a way to save money and optimize processes. 
Then, for example, we could eliminate the dishes of the day 
(as they are the ones with the highest variability) from the 
menu of the day and thus also save on costs. 
With this data we were able to calculate the Supermarket 
calculation since a proper stock management (quantity, 
location, etc...) allow less time to be spent on the warehouse 
and order management process apart the losses caused by 
throwing products away will be reduced. 
For this reason, we have calculated a quantitative analysis 
on the most sold dishes in order to find the optimum stock 
for each ingredient has been found. 
We need to know the Order Point: the smallest number of a 
particular product that a business allows itself to have, 
before ordering more. Through the order point we will be 
able to know the minimum total number of products that we 
have to buy in order to cover the needs of the restaurant on 
a weekly basis: cyclical stock (calculated from the 
percentage of sales), the frequency of errors and a buffer (a 
reserve that can be used to offset fluctuations) have been 
taken into account. Order Point = Cyclic Stock + Buffer + 
Safety.  
Our Lead Time is 5 days, as suppliers provide us with food 
every 5 days, so all orders will be placed every week. 
Below is a table showing examples of the supermarket 
calculation. To make the calculation we have selected the 
best-selling dishes. 

Dish Ingredients C+B+S U X Pack Cyclic Pack Stock 

Mixed 
Salad 

Lettuce 10,38 12 1 
Tomato 20,62 25 1 
Onion 10,37 6 2 
Tuna 5,45 1 6 



 

 

 
Tab. 9. Example of supermarket calculation 

So, as we can see in the table we will have to buy the 
following packs to cover our needs: 

• 1 pack of 12 lettuces. 
• 1 pack of 25 tomatoes. 

• 2 packs of 6 onions. 
• 6 pack of tuna. 

Once the calculation has been made for all the products we 
can now design our supermarket according to the weekly 
purchase and what we need for each pack.  
To find out when I need to call the supplier to make the 
purchase, we have added to our supermarket, dynamic 
shelving (FIFO-First In First Out), with a marks of green, 
yellow and red colours. As soon as we run out of product 
we will reach the yellow marks that inform us that the 
product is running out that will remind us that you have to 
call the supplier to buy back. We should only start using a 
new pack when the old one has been completely used up (to 
avoid product mixes and ensure FIFO). 

 
Fig. 6. Dynamic shelving proposed 

The supermarket makes the existing inventory transparent 
as there is a place for everything and everything is in place. 
The identification of the places corresponding to each 
reference is easy. 
On the one hand, the supermarket can easily limit the 
maximum stock level and we can define a minimum stock 
level. 

7. Conclusiones 
The main problems in the restaurant are referred to the 
work methodology they followed and to the workers 
themselves, since the roles and activities of each one were 
not well defined, there were problems of communication 
and organization and the distribution of the kitchen was not 
the most appropriate. By fixing those problems  the number 
of clashes between them have been reduced, with a clearer 
communication and, above all, avoiding unnecessary 
displacements by having a logical order and distribution of 
the machines and utensils needed to work in the restaurant. 
On the one hand, through the collection of real data we 
have been able to know the real time that each worker 
invested per table, we had to balance the activities among 
the workers to match the time spent per table and thus 

increase the work capacity that translates into business 
benefits. 
Thanks to the sales study, we have been able to eliminate 
some dishes from the menu and we have been able to 
calculate a supermarket (stock cycle) to optimise purchases 
from suppliers, increase business profits and reduce waste. 
In conclusion, have been achieved the benefits of applying 
Lean Management: 
Safe workplace - Environmental Impact - Quality - Cost 
Reduction - Customer Satisfaction - Employee Motivation.  
We can always continue to standardize and work on the 
first action plan to improve little by little and get closer to 
the ideal process. 
It has not been an easy job because working in a sector that 
has not been well studied and where workers have no 
knowledge of Lean Management model or economics has 
made the task longer and more expensive. Explaining what 
we were doing and the solutions proposed to the owners 
who are also part of the staff of the restaurant is 
complicated because they have been working in restaurant 
sector their way through life. 
It should be noted that despite not knowing the Lean 
management model, the workers themselves found ways to 
solve some of their problems and had ideas on how to 
improve the restaurant's service thanks to their experience, 
ideas that we also learned from. 
So, what is really important about the work we have done is 
that we have managed to apply Lean principles in a 
company of 4 workers, when this application is usually 
done in large companies with people dedicated to it. 
In short, we can say that the study and application of Lean 
Management in the restaurant has been satisfactory and that 
we have learned a lot during the whole process. 
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