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Abstract 

In times of great competitiveness, when globalization eases the penetration of foreign companies into 

the national market, Portuguese companies are seeking for result improvements through two 

approaches: increasing investment / outsourcing partnerships or internal resource optimization. In the 

latter, Lean management methodologies have permitted companies to transform waste in value adding 

activities. Allied with Lean management is the concept of Kaizen, through which companies seek to 

involve everyone and every process in the continuous improvement scope, and do it every day. 

Company A, leader in the Portuguese sauce market, intends to optimize its production processes in 

order to make it more efficient and to maximize the profit of its installed capacity. Therefore, the 

administration requested Kaizen Institute’s operational consulting services. Kaizen Institute is 

specialized in implementing continuous improvement cultures.  The present project specifies how it was 

possible to implement such culture, through a tailored methodology based on Lean methodologies and 

tools. It covers all the implementation path, since the design conception, implementation, result analysis 

and recommendations. 

The overall project resulted in an average increase in Overall Equipment Efficiency per line from 26 to 

53%; a service level increase of 7% and a space clearance of 75% in the production area previously 

occupied with WIP batches. On top of that, during the implementation, company A was capable of 

increasing its production per implemented capacity, with an overall acceptance of the workforce, since 

it was possible to reduce all waste activities and transform them into value adding ones. 

Keywords: Lean, Kaizen, Lean production, Pull Planning, Overall Equipment Effectiveness, Continuous 

Improvement

1. Introduction 

Lean Production systems have been known 

between companies as a trend in order to 

help them improve their results, not by 

increasing investments, but by cost 

reduction. It follows a methodology that 

incentives companies to look at their 

processes and define what are adding value 

activities and what are streams of waste. 

(Womack, 1990). 

In the Portuguese industry, companies have 

been stagnated for a long time and the 

adoption of continuous improvement cultures 

is only now starting to take place. There are 
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several articles and reports on successful 

implementations, but the majority come best 

in class countries in terms of continuous 

improvement, as is the case of Japan and the 

United States of America. 

The main objective of this paper is to develop 

a benchmark analysis of successful 

implementations, and try to adapt the best 

practices in a Portuguese sauce company 

that belongs to the food industry. Company A 

is facing a fast growth period and intends to 

internationalize its brands, but in order to do 

that, first they need to potentiate its capacity. 

 

2. Case Study 

2.1. Company A 

Company A is a Portuguese sauce producer 

located in a rural area surrounded 

predominantly by agricultural fields. It was 

established in 1980 and has been growing 

since then, Nowadays it is market leader and 

is starting to look at an internationalization 

strategy. In the last 4 years, Company A has 

been chasing its 2020 productive goals, 

aligned with a national initiative designated 

Alentejo 2020. In order to fulfill its 

requirements, Company A has to review its 

internal processes and redesign them to 

improve its productivity. To help them with 

this task, Company A has hired Kaizen 

Institute, a continuous improvement 

consulting firm. 

Its facilities are composed by three main 

buildings, all aligned in the product supply 

chain. Firstly, there is the plastic factory, 

which produces the plastic bottles to be later 

filled with sauce. Secondly, there is the main 

factory that produces majorly sauces 

(ketchup, mayonnaise, mustard and others) 

and vinegar. Lastly, there is the logistic 

center, where company A storages its 

finished products. Due to its proximity, there 

is an internal shuttle transferring raw 

materials and finished goods between all of 

the three. 

2.2. Main factory 

This paper is referred to the sauce production 

processes. All of these occur in the main 

factory.  

 

Figure 1: Macro production process 

Raw materials and other materials are 

received at the unloading dock, and stored in 

a main warehouse that does not have any 

proper WMS implemented. From there they 

are transferred to the production area, where 

6 reactors cook more than 10.000 kg of sauce 

an hour. Each production requires pre-

weighted raw materials (solid and liquid), 

being that task done by a specialized team. 

Currently this team does not communicate 

with the rest of the area, resulting in 

excessive WIP stock, as seen in Figure 2. 

 

Figure 2: Production area in the beginning 

This image shows the paradigm faced by the 

production team of having a Push strategy to 

avoid machine stoppage times. 

After production comes the stock of cooked 

sauce inside silos. From this storage stage, 

the sauce is pumped to the packaging lines, 

in the packaging area. In sum, there are 13 

lines, each one of them having its specific 

bottle formats. For this study, only lines 1-8 

were considered. 
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Table 1: Number of formats and of references 
ineach line 

Lines Formats References 

LM 01 7 15 

LM 02 4 21 

LM04 5 73 

LM 05 22 78 

LM 06 34 134 

LM 07 10 34 

LM 08 7 78 

Each line performance was being measured 

by OEE (efficiency indicator). At the 

beginning of the project, the average OEE 

was 32%, and since May 2018 the average 

OEE increase per line was 26%. 

Production planning was being made based 

on the packaging area and on the order of 

received demands. This strategy was 

preventing scale production at the production 

level, thus resulting in an inefficiently high 

number of setups. 

 

3. Literature Review 

Ever since the beginning of mankind, humans 

have tried to increase their productivity, in 

order to do more with less effort. The first big 

revelation in production system appeared in 

1913 when Henry Ford presented the Ford T 

assembly line, allowing high volume but 

limited variety. After WW2, Shoichiro Toyoda 

and Taiichi Ohno have developed the Toyota 

manufacturing system, the first well known 

Lean production system. They focused on 

adding value activities and tried to eliminate 

all waste along the value stream (Womack 

1990; S. Jack Hu, 2013). From then on, the 

increase of competitiveness have made it 

essential for all companies to adopt 

continuous improvement philosophies, and to 

empower their processes. 

 

Figure 3: Development of production 
systems, adapted Hu (2013) 

3.1. Lean Production and Lean Thinking 

Lean production is based in three main 

principles: (i) Identification of Value adding 

activities; (ii) identification of waste and (iii) 

flow generation. 

Waste is every activity that the client is not 

willing to pay for. It can be categorized in 

three Japanese words: Muri, meaning task 

overload; Mura, meaning planning 

discrepancies that generate a high number of 

setups; and lastly Muda, meaning time 

wasted in non-value adding activities. Muda 

can be identified as 7 types (Ohno , 1988): 

- Excessive production 

- People waiting 

- Transportation 

- Inventory 

- Over processing 

- People moving 

- Defects and errors 

In relation to flow generation in processes, 

Melton (2005) identifies Pull systems as the 

right alternative to conventional Push system 

companies.  

Regarding Lean thinking, Womack & Jones 

(1996) developed a 5 step approach. Firstly, 

one needs to define what the concept of 

“Value” is, for the client; Secondly, one needs 

to thoroughly analyze the value chain as a 

whole and as specific fragments, to identify 

potential muda generating tasks. Thirdly, one 

needs to redesign the process, seeking flow 

creation and the avoidance of stock points; 

Fourthly, one develops a Pull strategy, where 
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consumption generates replacement, in 

opposition to stock generates production 

(Push strategy); Lastly, one develops a 

continuous improvement culture, to 

constantly try to avoid waste and generate, 

as much as possible, value to the customer. 

3.2. Lean methodologies 

As previously seen, Pull Planning allows for 

waste removal between tasks in a process. In 

order for a pull system to work, there must 

coexist a certain number of Lean tools, such 

as:  

- Kanban and Junjo, through which a 

system of more than one intervenient 

communicate the need for production / 

replenishment. In a Kanban system, each 

Kanban orders only one type of product 

(good for high demand low variety products, 

such as screws), and in a Junjo system, 

each Junjo contains the characteristics of 

the demanded product (good for high variety 

products, specific color car door) (Coimbra, 

2009); 

- Supermarkets, through which a step on 

the supply chain can accurately control its 

stock. It existence in a system is mostly 

related with the SLA agreement and the 

speed of answer. 

- Mizusumashi, an internal logistics train 

that operates the Kanban and Junjo cycles 

and moves supplies, in order to maintain 

each operator close to its adding value 

operation. (Droste & Deuse, 2011) 

Another methodology is the Kaizen 

methodology, through which continuous 

improvement is quested. It states that to 

reach improvements, everyone must be 

included in the change, it must occur 

everywhere in the company, and every day. 

Through kaizen, problems can be dealt with 

in three levels: small everyday problems, 

medium problems to be addressed by a 

multidisciplinary team during a workshop 

event and strategic problems that require 

everyone’s involvement and may take 

months to resolve. In this methodology, an 

A3 diagram is a structured and iterative tool 

to address each problem. It is composed of 9 

steps (Liker, 2008 & KI 2019): 

1. Objective Definition 

2. As-is situation 

3. To-be situation 

4. Root Cause analysis 

5. Countermeasure proposal 

6. Solution testing 

7. Action plan actualization (iterative 

characteristic) 

8. Objectives confirmation 

9. Lessons learnt 

3.3. Lean Tools 

When seeking for muda opportunities, Value 

Stream Mapping is a powerful tool 

composed of four steps: (0) Identify the 

product to be mapped; (1) Design As-Is 

situation; (2) Identify improvement 

opportunities; (3) design future vision. It 

allows one to visualize every object, material 

and information and product flow through the 

whole process (Jimmerson, 2005); 

Heijunka is a Lean tool that allows one to 

balance the capacity of a planning process. 

Its goal is to dynamically align quantity and 

variability of demand orders. (Teece, 1997) 

SMED is a known tool to reduce time 

between production changes in three steps. 

It first divides activities into external and 

internal (requires complete stoppage of the 

machine); then it converts internal activities 

into external, or reduces internal activity time 

through normalization of tasks or preparation 

steps. Lastly it reconfigures the order of 

activities in order to condensate all internal 

ones. From this stage on, through continuous 

and systematic improvements one can 

reduce even more the internal setup time. 

(Shingo, 1985).
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Figure 4: Methodology created for Company A case study

5S is a tool that provides a maximum quality 

environment. The main objective of this tool 

is to reduce waste and improve productivity. 

Each S means: Sort everything unnecessary; 

Set in order everything in its place; Shine, 

clean the workstation for a more ergonomic 

station; Standardize working methods; and 

Sustain the change through discipline. 

 

4. Methodology for Company A 

Following the literature review, a multi 

methodology composed of Lean tools and 

methodologies was developed for Company 

A. It was divided in two phases: a Planning 

phase where the main focus would be on 

mapping processes and identifying 

opportunities, as a phase of a Lean thinking 

process, and in which there would be a VSM 

workshop, as well as a gemba walk, meaning 

a field trip throughout the operations; and an 

Implementation phase, with three main focus 

areas (planning, production and packaging), 

and for which there will be implemented one 

or more methodology, aligned with the right 

tools to face the waste generator activities 

identified in the planning phase. 

4.1. Planning phase 

From the VSM analysis it was concluded that 

there were a lot of lead-time generator 

operations. Through a fishbone diagram it 

was possible to conclude that the main 

problem in the Production Area was related 

with the lack of communication between each 

actor of the process and this was the reason 

behind the vast accumulation of WIP batches 

at the floor. The same study concluded that 

the main problem of the Planning phase was 

the lack of knowledge of each product 

characteristics and the inability to optimize 

the production sequences in order to 

minimize setups and maximize production. It 

also concluded that the Packaging Area 

machines were not operating in their optimal 

parameters and that setups were not 

standardized, allowing for major operator 

inefficiencies. Finally it concluded that the 

whole process was majorly operating as a 

Push system, despite some phases already 

were in a Pull system, and that there were no 

kind of daily communication between teams, 

nor any orientation/planning meeting. 

Everyone was working with no defined 

objectives. 
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The future vision was drawn in order to be 

end-to-end pull system based, creating 

flow between operations. To reach such 

vision, all improvement activities were 

identified and prioritized, from where the 

quick wins were the implementation of SMED 

in packaging, the standardization of 

packaging parameters, the optimization of 

the planning process and the conversion to a 

pull system of the production process. Other 

less relevant quick wins were identified, as 

the standardization of tasks for each 

operator, the implementation of 5S in all work 

stations and the implementation of daily 

meetings (Daily Kaizen meetings) to improve 

operator productivity and independency.

 

 

Figure 5: Company future vision 

 

4.2. Implementation Phase 

The Packaging lines 1 to 8 had in February 

an average OEE of 32%, which for the 

industry is a low value. After even thoroughly 

analyzing the causes of inefficiencies it was 

found that the machines efficiency was very 

low, due to the manually parameter 

introduction by the operators. Since there 

was not a standard work, the machines 

were never operating in their maximum 

performance. Lifting these parameters and 

making them visual for each production 

resulted in a considerable efficiency 

increment. An example was a machine doing 

cycles of 8,2 sec and now takes 6,4 seconds, 

meaning packaging 247kg extra per hour. 

This multiplied by 8 lines is remarkable. 

Setup times were also a big concern, since 

they were in the pareto of stoppage reasons. 

For this SMED was implemented. There were 

two types of setups, with and without washing 

necessity. Each type was being performed by 

three operators, and taking on average 

113min with washing and 68min without. 

During SMED, all activities were 

characterized and timed, than analyzed and 

finally clustered in order to have the set of 

internal activities lasting for as less time as 

possible. Also at this stage, the activities 

were associated to each operator, since they 

could occur simultaneously, and the 

standards for each one were defined. In the 

end the new setups were tested in the 

different lines and with the cooperation of the 

workers, small adjustment were made, as a 

proper kaizen event, with everyone, 

everywhere, every day. In terms of number of 

workers, the new setups only required two 

operators for the washing model and three for 
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the non-washable. Regarding times, the new 

sequence of operations allowed a time 

reduction from 113 to 86 min (wash), and 

from 68 to 20 min (non-wash). The duration 

difference in this second case is due to 

simultaneous activities, meaning that when 

the first production is finishing, there is 

already one operator starting the line setup, 

and when the last operator is concluding the 

line setup, from that location upstream there 

is already the following production ongoing. 

The Planning process had a lot of 

weaknesses: it was being defined based on 

packaging paces instead of production paces 

which were the process bottleneck, the time 

of each packaging order only contemplated a 

predefine setup time, regardless of washing 

necessity, being this time always insufficient 

and there were no register of each batch 

characteristics, so sequences were not 

contemplating operational synergies 

between batches (the non-necessity of 

washing). Because of that reason, hardly 

ever the weekly demand was full field. In the 

beginning of the project, Company A service 

level was at 90%. The first activity performed 

was the categorization of each Company A 

recipe in terms of its categories (color, flavor, 

allergens, presence of particles, and others 

that remain confidential) mostly in a binary 

format. Than the setup rules were defined, as 

in which circumstances does a line need to 

be cleaned. From this analysis a staircase 

scenario was drawn. 

 

Figure 5: Setup decision-making staircase 
model 

These rules were programed by the IT team, 

and from this point the planning process was 

made by a program that maximizes the 

number of orders to be full field and 

minimizes the number of setup occurrences 

and durations. This implementation permitted 

the service increase, as well as an increment 

on the quantities delivered. It was possible 

this way to remove the previously present 

Mura. 

Lastly, the Production process was identified 

as the most inefficient part of the macro 

process. It was operating in a push system, 

with WIP between every activities, different 

parts of the process (weighting team 

operators and cooking operators) didn’t 

communicate with each other resulting in 

abandoned WIP productions or an 

extraordinary necessity that had to be 

postponed due to lack of alignment between 

each other, and the management of raw 

material inventory was poorly performed, 

resulting in the existence of unnecessary 

quantities in the production area that 

eventually would pass its expiration dates. 

The first improvement measure was the 

implementation of a Junjo cycle. In this 

cycle, each reactor operator has two Junjo 

cards, and orders the desired batches to fulfill 

his production sequence through them. The 

cards are intercalated, meaning that 

production “n+1” is always ready aside the 

reactor. To order, the operator delivers the 

card to a courier operator, specifying 

production “n+2”. The card is delivered to the 

weighting room, where the team prioritizes 

the productions based on their urgencies, 

through a heijunka alike process.  

From this point on, this team lost the 

possession of a production plan, and only 

answers to pull orders from the reactors. After 

the production is weighted, being now in WIP 

mode, it is then redirected to the reactor, 
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alongside with any extra ingredient for that 

batch.  

 

Figure 6: Production Junjo cycle 

Regarding the poorly managed raw 

materials, a sequence of supermarkets was 

dimensioned, having one with opened bags 

of raw materials inside the weighting room 

and a second one of closed bags of raw 

materials in racks at the production area. For 

each ingredient the average shift 

consumption was calculated based on the 

past 4 months and with the increment safety 

margin, a standard shift package was 

created, containing all the necessary 

ingredients for the productions in that shift. 

With this implementation, now the production 

area only has a predetermined amount of 

Raw materials and all the opened bags inside 

the weighting room. The communication 

between supermarkets is performed through 

a Kanban cycle, using the methodology 

“consumption generates replenishment”. 

To connect both systems, a route was 

designed to be operated by two courier 

operators per shift, mizusumashis. The 

reason to have two operators is the use of 

pallets instead of cars, which requires a lot of 

maneuver effort. This route connects the 

reactors, the weighting room, the refrigerator 

arch and the raw material racks.  

The other quick win opportunities were also 

implemented, 5S in the packaging area and 

operator standard work and daily team 

reunions in all teams in both areas. All of 

these have contributed to the increment of 

productivity and efficiency. 

 

5. Result Analysis 

The opportunities implemented in the 

packaging area allowed the average OEE for 

lines 1-8 to increase to 41%. In relation to

 

Figure 6: OEE evolution from May18 to Jul19 

May 2018, when the baseline was calculated, 

the average increment in OEE per line was 

76%, having line 6 increased OEE on 196% 

(now produces 3 times more for the same 

available time). When looking at the stoppage 

times, the main four types of stoppages in 

February were lack of batch, waiting to be 

washed, setup and breakdowns. By July, the 

results were: 

 

Figure 7: Time reduction of major stoppage 
reasons 

The top1 reason in Feb19 summed 198 hours 

through all 8 lines, and the top1 in Jul19 

summed 31 hours. 

The reduction of waiting to be washed is 

related with the new planning process, that 

now allows to minimize washes and indirectly 

avoids traffic jams of lines to be washed. In 

addition to this performance indicator, the 

service level has also increased, from 90% 

in Feb19 to 97% in Jul19. The last 

performance indicator for this change was the 

increase in demand acceptance, which went 

up 16% for this time period. 
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Lastly, the transformation of the production 

process from a Push to a Pull based strategy 

had its main benefits regarding the released 

production area floor space. In sum, the area 

occupied in Feb19 measured 60m2 and by 

Jul19 it went down 75%, to 15m2. The 

released 45m2 will permit Company A to 

install a brand new reactor in the near future 

that has the same capacity as the second 

biggest reactor of the present time (up to 2,6 

tons/hour, 20% of the production area 

capacity). In addition to the mentioned gains, 

the Junjo cycle has made it possible for the 

Planning process to rapidly change, because 

the WIP is only up to two productions tops. 

This way the production area gained 

flexibility, which can be seen in the 91% drop 

of the “Lack of batch” performance indicator. 

The remaining implementations also had 

their effects on company A, directly and 

indirectly related with the already mentioned, 

and mostly on productivity, allowing the 

operators to do more in a more ergonomic 

surrounding, with more motivation. 

 

6. Conclusions 

Throughout this project it was visible that 

Lean manufacturing is indeed an alternative 

to increase a company’s performance without 

incurring considerable investments in new 

assets. 

The results are clearly related with cost 

reduction of the waste activities, but also 

Lean manufacturing indirectly increases 

company’s income, since it transforms 

previously waste activities in adding value 

ones, ending up producing more quantities or 

with more quality. 

During the project, the involvement of 

everyone, everywhere and every day was 

crucial. Think is the result of applying kaizen 

methodology to the project. It enriched the 

planning phase and boosted the 

implementation phase. When applied, it turns 

teams much more productive. 

The future vision foreseen the whole supply 

chain working in flow. Although the project 

didn’t address the whole chain, in the 

productive area pull planning proved to be 

much more efficient than the previous 

organizational model. The WIP stocks 

disappeared, all other raw material stocks 

were properly organized, and the production 

department became much more flexible to 

planning changes than previously, being able 

to react almost just in time.  

Also related to the future vision, the new 

planning process allowed to maximize 

productivity. Nevertheless this model was not 

being applied to the current process 

bottleneck, which is the production area. This 

means that there is still potential to be 

exploited from the application of an 

analogous model to production. 

Summing up, most companies in the food 

industry have varying activities and high 

dependence on the supply chain. 

Implementing Lean methodologies and tools 

allows them to become more flexible and 

adapt faster to changes, while maintaining 

their competitiveness. 
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