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Abstract 

Individual and corporate adaptability is a crucial factor in the development of a growing organization. 

Increase in workload addresses new problems and challenges. To propose solutions that solve these 

problems, it is necessary to study methodologies that optimize operations and enhance value generation 

for organizations. 

Just a Change is a Private Social Solidarity Institution that rehabilitates homes of deprived families and 

seeks to impact their lives by mobilizing volunteers. After a period of rapid growth, the institution needs 

an urgent restructuring of its storage space to fulfill the logistic need of the organizational structure. 

This dissertation seeks to give a practical and informed answer to this challenge. 

This dissertation presents an overview of housing poverty in Portugal, characterizes Just a Change, 

studies the Lean methodology and, from these, improvements are proposed for the reform of the 

warehouse space. 

After applying the proposed reforms, it is conducted an analysis of the obtained results, conclusions are 

drawn and suggestions for future improvement are made.  
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1. Introduction 

The percentage of Portuguese suffering from 

the lack of housing conditions a result of 

poverty, is 25.5% (EU-SILC, 2018 for the year 

2017). The European average stands at 13.2%, 

close to half of the Portuguese percentile. 

These figures reveal the seriousness of 

Portugal's situation and the need to invest in the 

housing sector through rehabilitation.  

This dissertation is associated with the activities 

of a Private Social Solidarity Institution, Just A 

Change (JAC), which is dedicated to the 

rehabilitation of degraded houses and 
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institutions, whether they are used in the 

housing of people with socioeconomic needs or 

properties of social solidarity institutions with 

scarce resources that help the community. JAC 

is the only project in Portugal focused on this 

activity based on young volunteer work. 

Just A Change is growing at a quick pace, 

doubling its size with every year passing. This 

increase implies an increase in the amount of 

labor, raw materials, tools and their logistical 

capacity to transport and store them. 

This paper proposes to find and implement 

improvements to JAC’s warehouse 

management and structures by analyzing it 

terms of capacity and efficiency using Lean 

methodologies developed by Sakichi Toyoda 

and Taiichi Ohno in the mid-twentieth century. 

Lean's basic concept is to eliminate waste in the 

value chain and maximize productivity. 

Lean was the name given to the Japanese 

Production System originated in Toyota Motor 

Company, because it eliminates superfluous 

"fat" in business, in other words “muda” 

(Holweg, 2007). 

The Lean methodology becomes particularly 

revealing for the project in question, since the 

increase of costs related to the growth of 

workflow created a necessity of generating 

higher revenue and reducing expenses to the 

minimum necessary. Logistically this means 

eliminating waste and managing warehouses 

more efficiently. 

2. Housing Poverty in Portugal 

In the current situation and based on data from 

INE (Instituto Nacional de Estatística), EU-SILC 

(European Union Statistics on Income and 

Living Conditions) and Pordata, it is known that 

close to one fifth of the Portuguese population 

(between 18.3% and 17.3%) lives on the 

poverty line. Even after social transfers from the 

government, this portion of the population finds 

it difficult to maintain a socially accepted or 

sustainable lifestyle, resulting in conditions of 

extreme poverty or risk. It should also be noted 

that between 6% and 6.9% (latest data is 

provisional) of the population is in a situation of 

severe material deprivation (EU-SILC, 2018). 

In her report on the state of housing poverty in 

Portugal (presented in March 2017) Leilani 

Farha states that the national rehabilitation 

sector is far below the European average, and 

places Portugal in the 22nd place of the 28 EU 

countries (according to the European Housing 

Exclusion Index, 2016) (Farha, 2017). 

Nevertheless, there are several governmental 

support programs in Portugal that promote 

access to decent housing.  

In addition, there are nonprofit organizations 

such as Just a Change or the National Building 

Rehabilitation and University Residences Fund 

(or Fundo Nacional para a Reabilitação do 

Edificado e das Residências Universitárias in 

Portuguese), which promote rehabilitation 

outside of a government level. It is apparent 

that, by lack of means or will, governmental 

initiatives alone are not enough to fill the 

housing needs of the Portuguese people. 

3. Just A Change 

The rehabilitation work promoted by JAC 

provides more than an improvement in the living 

conditions of its beneficiaries. Mobilizing 

university volunteers promotes selfless social 
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contact that motivates socially deprived people 

to reform various aspects of their lives. It also 

promotes social awareness of the hidden 

problem of housing poverty, especially among 

young people. It is a bet on future generations 

to understand the importance of their posture, 

and the value of their personal impact on 

building a fairer society. 

Started in 2010, the Just a Change project 

began by raising funds through street shows 

(singing, dancing, painting) for the purpose of 

feeding the homeless. It was soon concluded 

that other institutions such as Refood or the 

Food Bank already covered the food shortage 

of this fraction of the Portuguese population. 

The intention to help the needy led the project 

to seek and implement a new form of impact: 

rehabilitating homes to ensure a decent life for 

those who live in them.  

With the increase of materials purchased and 

donated to the organization, due to the growth 

of the workflow, there is a need to increase 

JAC’s storage capacity. It became urgent to 

make room for all the new material without 

making it impossible to use existing stock, from 

concrete mixers to office supplies or even fund-

raising supplies. 

4. The warehouses passed and the new 

4.1 Bela-flor’s warehouse  

The former JAC’s warehouse belonged to 

ENTRAJUDA and was named Donated Goods 

Bank. This is in the neighbourhood of Bela-flor, 

in Lisbon, and the space was shared with the 

institution. 

Despite the wealthy dimensions of the 

warehouse, the space allocated to JAC was 

small. However, the most aggravating condition 

was the lack of organization and coordination 

between project members who had access to 

the site. The construction material was often 

randomly arranged and placed at random. This 

substantially increased the time for picking or 

picking utensils and inventory was virtually non-

existent. 

To enter the warehouse, it was always 

necessary prior agreement with the space 

manager, in charge of ENTRAJUDA. Entrance 

was not always possible, and even when it was 

possible the event window was reduced, 

eventually speeding up the process so that the 

objectives of the site visit were often missed. 

4.2 New warehouse  

The warehouse is in Ameixoeira, in a 

neighborhood built by the Lisbon City Council 

as a program for relocating people who lived in 

vacant lots - an area known as Galinheiras. This 

program is led by the company Gebalis whose 

mission is to “effectively manage the 

neighborhoods with a strong perspective of 

development and social integration, 

environmental education, heritage conservation 

Table 1 - Pros and Cons of the new warehouse. 

Pros Cons 

Bigger area  

Difficulty in the access (0.9 

m doorway) 

Illimited access  

Lack of safety and 

protection against 

robberies 

Possibility of 

Constructing inside 

the warehouse 

Rat and cockroach 

infestation  

  Lack of cleanliness  

  

Lack of basic requirements 

like water, electricity and 

toilets. 
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and professional integration of the population”, 

according to the company's website. 

The new warehouse presents new types of 

challenges. Table 2 lists the pros and cons of 

this new space. 

This space needed to be as organized and 

developed as soon as possible, considering the 

IPSS financial constraints, which requires a 

serious understanding of the various material 

storage policies and warehouse functionalities 

so that it can be proposed an optimal low-cost 

scenario. 

 

 

Thus, the new warehouse underwent a series of 

changes and improvements. 

5.  Literature review   

Any process generates waste. Using Lean 

concepts seeks to reduce waste and make all 

operations of the organization flow efficiently 

and simply, whether these processes are 

physical or not (Guilherme Alfredo Redeker, 

2019). 

5.1 Lean 

Taiichi Ohno categorized seven types of waste 

commonly found in an organization. Later 

Jeffrey K. Liker, in his book "The Toyota Way: 

14 Management Principles from the World's 

Greatest Manufacturer" added an eighth 

element (Liker, 2004). The types of wastes, or 

Muda as Ohno would say, are: 

1. Overproduction - Produce before what is 

really needed for the next process or customer. 

It is the worst form of waste because it 

contributes to later waste as it generates waste 

such as overstaffing or storage and 

transportation costs due to overstocking. 

2. Waiting Time - Operators stopped while 

machines shut down, equipment failures, 

waiting for parts needed for the process, 

workers who are mere bystanders watching an 

automated machine, or who have to wait around 

for results for the next processing step, or 

simply for lack of work due to stock failures. All 

these times that do not generate value and are 

therefore a form of waste. 

3. Transportation - move parts and products 

unnecessarily. Moving product at a certain 

stage of the process postponing its possible 

completion The way to deal with this problem 

would be to bring each part of the process as 

close as possible so that from the intermediate 

phases, called WIP (work in process), the 

product could be exported directly to a final or 

finished phase. 

4. Processing - Too much processing or 

incorrect processing. Too many unnecessary 

steps to process parts, usually caused by lack 

of proper tools or poor product design. In this 

case, waste is generated by providing higher 

quality products than necessary. 

5. Inventory - Have more than the stock required 

for a precisely controlled pull system. Excess 

raw materials, WIP or finished products, 

causing longer lead times, obsolescence, 

damaged goods, shipping and storage costs, 

and delay. Additionally, excess inventory hides 

problems such as production imbalances, late 

supplier deliveries, defects, equipment 

downtime and long set-up times. 
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6. Movement - Operators who make difficult or 

unnecessary movements, such as looking for 

parts, tools, documents, or, for example, lifting 

something heavy that could easily be done with 

a forklift. From this point of view, walking is a 

waste. Ideally, you should have all the tools you 

need to do the job exactly where you do it. 

7. Rework - Correction of defects or repair of 

parts. Too many replacements and inspections 

are a waste of time, handling and effort. When 

a product has a defect, it means that the part of 

the process that caused it was not discovered 

and could happen again. This creates greater 

effort throughout the processing chain. 

8. Lack of implementation of Employee’s 

Imagination - Wasting time, ideas, skills, 

improvements and learning opportunities by not 

engaging and not listening to employees. 

More than a methodology, Lean is a way of 

thinking conceived by Sakichi Toyoda (inventor 

of the automatic mechanical loom in 1929) that 

uses the Japanese concept of Jidoka, which 

means automation, as the first pillar for a 

successful manager in a factory. Toyoda is also 

behind the “5 whys” concept, five questions that 

try to get to the root of the problem and solve it 

so that the problem does not recur. 

Taiichi Ohno, Toyota's chief engineer, later 

creates the second pillar of Lean (depicted in 

Figure 1), the Just-in-Time (JIT) concept. JIT 

consists, in short, of arranging the materials that 

are needed for production in the quantity and 

time required. The concept of JIT gave rise to a 

media term for the “supermarkets” of 

production, the so-called Kanbans (Womack et 

al. 2007). 

 

Figure 1 – Toyota’s Production System “House” 
(Lean Enterprise Institute, 2008). 

To achieve the optimal efficiency of JAC’s 

warehouse, Lean tools and methodologies have 

been implemented, to reduce operational time, 

reduce the minor stoppages and increase free 

area.  The tools used in this paper where the 

following: 

PDCA cycle 

According to the Lean Enterprise Institute, this 

cycle is based on the scientific method. It begins 

by proposing a change in each process, then 

implementing the change, measuring the 

results, and finally taking the appropriate action. 

It is also known as the Deming or Deming 

Wheel (Figure 2), named in honor of the 

entrepreneur who introduced the concept in 

Japan in the 1950s. 

 

Figure 2 – PDCA cycle. 



6 
 

The PDCA cycle has 4 phases: 

1. Plan or plan: determine the objectives for a 

given process and the changes needed to 

achieve them; 

2. Do or do: implement the changes; 

3. Check or evaluate: record and evaluate the 

results; 

4. Act or act: In this case it is to act in the 

process by standardizing and stabilizing the 

change if the previous step gives positive 

results, otherwise it is necessary to perform the 

cycle again. 

The 5 S’s 

The 5 S's are five terms that begin with the letter 

S, which are represented on a wheel and 

describe good Lean management practices at 

the most basic of levels. The five terms in 

Japanese are: 

1. Seiri (Sort): separating what is needed from 

what is not and discarding what does not 

generate value; 

2. Seiton (Straighten): rearranging what's left in 

an organized way: “a place for everything and 

everything in its place”; 

3. Seiso (Shine): clean and wash; 

4. Seiketsu (Standardize): the cleansing 

resulting from the regular application of the first 

three S's; 

5. Shitsuke (Sustain): The discipline to perform 

the first 4 S's. 

Sometimes in the Lean literature, a sixth S 

appears for Safety. Safety includes creating a 

safe work environment both inside and outside 

the office. 

An example applied in the context of 

construction would be to rehabilitate divisions 

sequentially rather than slowly rehabilitating all 

the walls in a house. This way it is possible to 

use each finished room to store material making 

the work more spacious and making the job 

easier. 

LAMDA 

The LAMDA cycle (Look, Ask, Model, Discuss, 

Act) is a basic learning component of Lean 

process development (Lean Enterprise 

Institute, 2008). It encompasses five practices: 

1. Look: practice face-to-face observation of 

activities; 

2. Ask: Ask questions to understand the core of 

the question. For example, asking “why” 

repeatedly to identify possible root causes 

(active listening and “5 Whys”); 

3. Model: make use of engineering analysis, 

simulation or prototypes to predict the expected 

performance of the processes or plans used; 

4. Discuss: Discuss the observations, models 

and hypotheses among the people of the 

company. The more included people feel in the 

organization, the more involved in the project 

they become; 

5. Act: Take steps to validate and stabilize 

learning. 
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LAMDA's goal is to encourage continuous 

learning and deep understanding within the 

organization. These propositions result in 

greater transparency of top management at all 

levels, resulting in synchronous operation of the 

entire company. 

Visual management 

Visual management proposes the creation of a 

visual scheme of organization of all tools, parts 

and performance indicators of the production 

system, so that they are visible and interpreted 

holistically. This makes it possible for the whole 

system to be understood quickly by all involved 

(Grosse et al. 2015). In a work, for example, 

using good visual management can make it 

easier for someone who does not know the 

names of objects to identify each item. 

More tools and methodologies where 

implemented during the development of the 

various propositions for improvement and the 

ones shown previously where considered to be 

the most important.  

In the next chapter data on the warehouse was 

collected and analyzed, key performance 

indicators where created to understand the 

development of the efficiency of the activities 

and structure of the warehouse. 

6. Data collection and analysis 

This section will cover the Key Performance 

Indicators (KPIs) selected to evaluate the 

performance of the results obtained. It will also 

be analysed the collected data and the 

identified waste. This analysis was done in 

conjunction with the team involved in gemba 

walk. 

The KPIs selected to assess and monitor the 

evolution of warehouse efficiency improvement 

and its internal processes were divided into two 

groups - metric and time - as they are the 

indicators chosen by JAC’s team and as the 

urgent topics for IPSS. This dissertation 

evaluates the space utilization rate, both in 

terms of area and volume, and the time spent in 

storage is also evaluated. For the metric 

measurements it was possible to make precise 

assessments with respecting the structures 

created within the warehouse, but in terms of 

items that make up the warehouse it was not 

possible to make a complete analysis of their 

measurements, using an approximation for 

some. Calculation formulas were defined in 

conjunction with Just A Change. 

During the gemba walk it was found that there 

was no sort of material organization, it was not 

possible to access all parts of the warehouse 

due to the lack of aisles and structures to 

organize the existing material. 

After a simplified value chain mapping (Figure 

4), linking the warehouse and JAC’s structure, 

there was a lack of a database to account for all 

materials and equipment in storage - an 

inventory. Without an inventory it was not 

possible to know for sure which items were 

stored and consequently when picking was 

sometimes not found the required items, not 

knowing if they were missing in the warehouse 

or simply not possible. find in storage (though it 

was later found to exist). 
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Figure 3 – Simplified VSM of the operations involving 

the warehouse. 

 

6.1 Improvement propositions and 

execution   

1.Creating a Product Family Structure 

This initial proposition aimed to create families 

of materials and equipment in order to be able 

to separate the materials and create a 

database. To determine material families, it was 

done a brainstorm with JAC’s team to complete 

a work schedule using the standardized work 

combination chart, creating a pattern in the use 

of the various materials and equipment. 

With the families defined, it would be possible to 

create a clear division of the articles in stock, 

thus making it possible to create corridors. With 

aisles in place, mobility within the warehouse 

increased, with the family structure 

implemented picking and restock were 

facilitated, reducing the waiting times for 

material or equipment locations searching and 

increasing the restock / picking success rate. 

2. Primary separation of materials and 

equipment by family 

With the implementation of the families, it was 

separated all the material in storage using the 5 

S's, especially Seiri to separate damaged or 

outdated consumables and damaged 

equipment. The PDCA tool was also be used to 

create the zones allocated to families created 

within the warehouse as shown in Figure 4. 

 
Figure 4 - Implementation Plan defined by PDCA for 

the racking assembly. 

3. ABC Analysis 

This ABC analysis was be used to define the 

valued items for the JAC’s supply chain. With 

the use of LAMDA a model was created to set 

JAC’s priorities in terms of materials to buy, use 

or receive. 

4. Definition of the storage and picking method 

This implementation defined a storage plan for 

the warehouse, analysing possible routes and 

storage / picking forms that are best suited to 

JAC’s needs. In order to align the warehouse 

operational needs with the structure 

requirements, a brainstorming meeting was 

conducted where LAMDA was used to create 

basic rules for the creation of possible 

warehouse layouts. 

5. Layouts Creation 

At this stage, several layouts were proposed to 

meet JAC’s needs. For this process it was used 

the knowledge of the Literature Review 

regarding ergonomics and storage and picking 

strategies. 

Once the layouts were created, PDCA was also 

used to create a plan to implement the layout 

chosen in order to monetize the work. 
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6. Layout Implementation 

During the implementation of the chosen layout, 

structures were created where the material 

families stayed. For this phase, attention was 

paid to ergonomics in material handling as well 

as visual management - creating a stowage 

pattern that is visibly intuitive and easy to use - 

to facilitate recognition of material and 

equipment families. 

PDCA and Heijunka were used as it was 

necessary to create a plan that created an 

efficient sequence of work to avoid wastes of 

transport, movement or rework. 

7. Sorting of materials and equipment 

While proposition 6 was being carried out, it was 

performed a triage of materials and equipment 

following the 5 S's. As the structures of the 

chosen layout are established they were filled 

and at the time of the filling it was decided by 

the team whether or not to be in storage - the 

reason for this step was due to the gemba walk 

made with JAC’s team, where it was noticed the 

existence of equipment that, despite of being in 

good condition, would not be used in any 

occasion. 

8. Inventory 

An Inventory was performed at the end, to avoid 

an excess of materials within the database that 

would be removed with each screening in the 

process of implementing the improvement 

propositions. 

With an inventory established, it was no longer 

necessary to go to the warehouse in person to 

find out if the items sought were in stock, 

reducing the resources spent by JAC and 

reducing the lead time of order placement. 

7. Conclusions 

After implementing all the propositions, it was 

concluded that: 

• 10 families where created named – 

“Canalizador”, “Eletricista”, “Estucador e 

Ladrilhador”, “Pedreiro”, “Pintor”, “Carpinteiro”, 

“Equipamentos e Ferramentas”, “EPC’s e 

EPI’s”, “Consumíveis Gerais” and “Limpeza” 

according to the specifications of each activity 

done by JAC. 

• The separation of materials was done smoothly 

and resulted in the creation of enough space to 

construct shelfs as shown in Figure 4 

 

• In short, the families that need to be closer to 

the warehouse entry and exit using are the 

Cleaning, “EPC's & EPI's”, General 

Consumables and Painter families; The 

Equipment and Tools family clashed between 

turnover analysis and price analysis and was 

divided into two parts - electrical equipment and 

machinery - It was established that for the 

equipment part of the “Equipment and Tools” 

family and the “Carpentry and roofs” family, that 

large corridors would be necessary to allow the 

passage of large items. 

• Following the implementation of the 

improvement proposals, it was concluded that 

the Occupied Area decreased by 22%, which 

resulted in obtaining an area of 15 m2 free for 

future improvements. Occupied Volume 

increased by 16%. This value, however, is due 

to the accounting of corridor space as occupied 

volume. Disregarding these spaces, the volume 



10 
 

occupancy relative to materials and equipment 

was reduced by 29%. Picking times have been 

reduced by 50% from 20 to 10 seconds per 

collected item. There was also an improvement 

in picking inefficiency rates, decreasing from 

5% to 2%, and replacement, decreasing from 

7% to 1%. 

In order to maintain the improvements applied 

in the warehouse, it is advisable to continue the 

learning offered by the Lean methodology, such 

as the 5 S's, standardized work, waste 

management and visual management. 

As a future proposal, further improvements are 

suggested, such as the change in the 

acceptance of donations policy, the creation of 

a place for washing material inside the 

warehouse and the continued implementation 

of better visual space management. 
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