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Sammanfattning  
 

Med en stor bostadsbrist på cirka två miljoner enheter i Moçambique, vilket motsvarar att det är 

cirka 13,5 miljoner människor som behöver ett ordentligt hem, är efterfrågan på bostäder både i 

stort behov och brådskande. Detta examensarbete genomfördes tillsammans med den ideella 

organisationen, Project Vita, utifrån en Minor Field studie i Linga Linga, där huvudsyftet var att 

hjälpa Project Vita genom att skapa en översikt över landsbygdsutveckling. 

 

Syftet med detta projekt var att skapa en översikt över hur ett projekt med en storskalig 

produktion bestående av 20 lerhus i Linga Linga skulle presenteras utifrån ekonomiska, sociala 

och miljömässiga aspekter. Först analyserades byggnadsprocessens nuvarande situation där 

potentiella förbättringar framställdes. Sedan gjordes en utvärdering av det framtida projektet med 

20 hus genom att göra en social utvärdering, lista över kostnadsberäkningar samt ekologiskt 

fotavtryck. Detta genomfördes genom att använda en mix av metoder där observationer och 

intervjuer togs vid.   

 

Resultatet av denna studie redogörs med några förbättringsförslag av byggprocessen samt en del 

effektiva åtgärder som t.ex. lager, dagliga möten, etc. Utifrån den sociala aspekten visade 

resultatet att detta projekt skulle vara mycket socialt hållbart. Utvärderingen av ekologiskt 

fotavtryck resulterade i att Project vita fokuserar och minskar inom energi fotavtryck samt mat 

fotavtryck. Slutligen, genom en kostnadsberäkningslista gav det ett resultat att 20 lerhus skulle 

kosta cirka 1 22 3297 MZN (192 975 SEK). 
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Abstract 
 
With a huge house deficit of around two million units in Mozambique, which is equivalent to 

approximately 13.5 million people in need of a proper home, the demand of housing is both 

urgent and overdue. This master thesis was conducted with the non-profit organization, Project 

Vita, through a Minor Field Study in Linga Linga, where the main purpose was to help Project 

Vita by creating an overview of rural house development.    

 

The aim of this project was to create an overview of how a large-scale production of 20 adobe 

houses in Linga Linga would be presented in terms of economic, social and environmental 

aspects. By first, analyze the current situation of the building process and determine potential 

improvement. Then, do an evaluation of the future project of 20 houses, by doing a social 

evaluation, cost estimation list and ecological footprint assessment. This was completed by using 

a mixed method approach, with the mix of both observation and interviews.  

 

The result of this study presented a few suggestions of improvements of the building sequence 

and implantation of more efficient method such as warehouse, daily meeting, etc. For the social 

aspect, the result showed that this project would be Very social sustainable. The evaluation of 

ecological footprint results in that Project Vita is focusing and reducing the energy footprint and 

food footprint. Lastly, through a cost estimation list it gave a result of 20 houses would cost 

around 1 22 3297 MZN (192 975 SEK).  
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1 Introduction  
 
This chapter will discuss the purpose of the project, research question and the delimitations that apply. Also, facts 

about the country, Mozambique, company description and organization history. Headlines such as work methods 

and specific objectives will also be briefly included here. 

 

1.1 The non-profit Organisation Project Vita 
 
Project Vita, a non-profit organisation, was created by two friends, Michel Olofsson and Erik 

Söderman, the year 2015 and has its roots in Mozambique and Sweden. Today, the organisation 

contains of a team of thirteen co-workers and is stationed in three different countries’: Sweden, 

Mozambique and India.  

 

Their vision is to inspire people to personal growth. This by introducing new techniques, 

technologies, and simultaneously implementing cross-cultural sustainable development solutions. 

Project Vita believes that this knowledge exchange can make a meaningful transformation in the 

recipient quality of life. Thus, one of Project Vitas objective is minimizing the knowledge gap 

between those who have access and not.   

 

Together with the community, Project Vita strives to find solution to achieve a reasonable living 

condition. Where the main focus is to combine traditional methods and local resources.  

 

Previous work that has been done is the construction of six houses in the village of Nhangau, 

playground, rocket stove, etc. However, the organisation main focus now is the producing of 

buildings, as this is a vast problem.  

 

 

 

 

 

 

 

 

       Figure 1. One of the houses that was produced in Nhangua. 
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The houses they produce are made of a mix of clay and grass and a foundation made of cement. 

The reason for building adobe houses instead of cement houses, which is most common, is because 

of the cost profitability and its abilities of regulating the indoor temperature in the house. Currently 

Project Vita is building in small scales, however there is an urge of expanding as the demand exist 

[1].  

Project Vitas way of working is to create a team that contains of local worker/volunteers and 

foreign volunteers. [2]  
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1.2 Background 
 
Mozambique is a country in south-eastern Africa and boarder with South Africa, Tanzania, 

Zimbabwe and Malawi. The country is divided in to ten provinces, which is divided in to districts 

and later divided into administrative posts, localities and settlements.   

 

With a population of 29,7 million [3] and poverty rate of 54,7%. Human Development Report 

(HDR) ranked Mozambique 180th of 189 countries, which is a measurement of national 

achievements in health, education and income [4]. Additionally, approximately 67,5% lives in rural 

areas and 32,5% lives in urban areas and the unemployment rate is 22,6% [3].   

 

With a high unemployment rate and a low minimum wage, housing affordability is difficult. 

According to the organization Fundo Para O Fomento de Habitacao, FFH, there is a house deficit of 

about two million units in Mozambique, which is equivalent to approximately 13.5 million people 

in need of a proper home. One of many reasons for this big demand, is that the house market 

mostly consists of high-end housing, which is not manageable for the majority of the population 

who live in poverty in Mozambique. 

Another factor for the difficulty of housing affordability, is the cost of construction of a house, as 

a house cost is circa 30% higher than its neighbor country South Africa. The reason for this, is that 

not a lot of material is locally produced and instead imported from Portugal, China and South 

Africa [4].  

 

As the minimum wage is 4 142 MZN (approximately 595 SEK) per month and the banks minimum 

loan is MZN300 000, this is not reasonable for the biggest part of the population and at the same 

time the loan amount is far from the cheapest house in the market. This unreasonable situation 

also applies to rental [3].    

 

In an interview with Michel Olofsson, our local supervisor and Director of Project Vita, he explained 

that in Mozambique there is a lack in interest and focus on the development of rural housing, and 

instead the interest lays on urbanization. Although approximately 70% of the total population of 

Mozambique lives in rural areas [5]. Also, the study, Rural housing in Mozambique, conducted by 

Development Governance Institute, DEGI has taken up this issue and observed that the request of rural 

housing is both urgent and overdue [6].  
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1.3 Linga Linga  
 

Linga Linga is a village in Mozambique located on a peninsula in the Inhambane province. The 

largest town/city close to Linga Linga is Morrumbene and Maxixe. There are currently about 1134 

inhabitants in Linga Linga, of which approximately 495 are men and the rest are women. The 

village is divided into two different zones, A and B. The people who live in Linga Linga are a type 

of ethnic group called Bitongos. The language spoken mostly in the village is called Bitonga. 

Portuguese is Mozambique's official language, so even in Linga Linga many understand Portuguese 

but Bitonga is still the more dominant language. Religion in the village is Christianity, mostly 

Catholics. 

The most common profession that the people work with in Linga Linga is fishing, weaving and 

agriculture/farming. The village is not so big so there are not much more opportunities for jobs if 

you do not get into the nearest town. The same applies when it comes to school. There is the 

opportunity for the children to go to school in Linga Linga up to the 7th grade, but many ends 

after grade 7 precisely because if you want to continue, the school is Morrumbene and there are 

not many children who has the financial opportunity to go there and that it will be expensive in 

the long run. 

 

 

 

 

 

 

 

 

 

 
  Figure 2. A household in Linga Linga. 

  

According to the village chief, there are currently 398 houses in the village. There are many houses 

that the population does not call real houses, they are more like four walls with a roof that is made 

of local material where they only sleep and do not really live in. These houses are usually between 

8–10 m2 and are almost always built directly on the ground without preparing any real house base. 

Then there are also a few concrete houses that are larger and more living friendly, these are usually 

between 20-30m2 and built on a more proper house base [7]. 
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1.4 The 17 sustainable development goals 
 
The project will take into account the 17 Sustainable Development Goals, set by UN in Agenda 

2030, aiming towards a more sustainable world. However, this project will primarily aim to work 

towards are these three targets: 

• Goal 1.5 → “By 2030, build the resilience of the poor and those in vulnerable situations 

and reduce their exposure and vulnerability to climate-related extreme events and 

other economic, social and environmental shocks and disaster [8].” 

Linga Linga is a village that have been affect by different climate-related extreme events and have 

affected the inhabitance in many various ways. Therefore, to build households that is able to handle 

many different weathers is important, which Project Vitas sustainable houses are designed for.  

 

• 11.1→ “By 2030, ensure access for all to adequate, safe and affordable housing and 

basic services and upgrade slums [8]” 

As mention earlier, Mozambique is a country that in general suffer from house deficiency and is a 

vital problem. This is the same for the village Linga Linga, however by building house in a Large 

scale will benefit this situation in some way.  

 

•  12.A → “Support developing countries to strengthen their scientific and technological 

capacity to move towards more sustainable patterns of consumption and production [8]” 

When this house project of 20 house is done, it will teach different worker and inhabitance how to 

build in a sustainable way and the concept sustainability and the importance. 

 

 

 

 

 

 

 

 

 

 

 

 

                        Figure 3. An illustration of the 17 sustainable development by UN goals [8] 
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1.5 Project 
 
1.5.1 Purpose 
 
Since one of Project Vitas vision is to be able to provide household to as many as possible, they 

want us to conduct a plan on how this would look. Thus, the goal of this project is to create an 

overview of how a large-scale production of 20 adobe houses could be developed in the terms of 

economic, social and environmental aspects. The purpose of this project is to help a non-profit 

organization in Mozambique, such as Project Vita, by presenting them solutions which can help 

them improve their current processes. Also, it will be a foundation for the inhabitants, as one of 

Project Vitas’ goals is to not only build houses, but also spreading knowledge in order to generate 

an impact on the communities for their inhabitants to be able to continue the construction without 

any help from a third party. Therefore, it is important to take into the consideration the usage of 

local materials. Additionally, this overview will help Project Vita and other non-profit organizations 

to spread national, which is the long-term goal. 

  

1.5.2 Research question 
 
The main objective that this paper will answer is the following: 

- Create an overview of how a large-scale production of 20 adobe houses in Linga Linga 
would be presented in terms of economic, social and environmental aspects. 
 

Where the specific objectives are the following: 

- Analyse the current situation, by creating a process map with proposed improvements. 

- How the building project will affect the three aspects by conducting a cost estimation list, 

an Ecological Footprint assessment and a social evaluation.  

 
1.5.3 Delimitation  
 
This project focus on the process of building houses, where also improvements will be conducted. 

However, this project will not overlook how the design of the house could improve. Also, when 

analysing the environmental aspect, this report will not evaluate the footprint of the aftermath of 

the building and only the building process.  
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2 Theoretical Framework  
 

This chapter will consist of theory developed through literature study and scientific articles. The theory will include 

i.a. Sustainability, Lean, Current analysis and about the building materials used within the project. Also, the theory 

about the evaluation methods that was conducted has been introduced.  

 
2.1 Sustainability 
 
The concept of Sustainability development has been around for a while now and is ongoing subject 

which affect many on different levels. The concept was first introduced 1987 in the publication 

named Our Common Future, also known as the Brudtland Report by The World Commission. 

During this time, the concern about environment become significant, as a consequence from of 

the economic growth and globalization, which derives from the bad management of resources. To 

response of this, the concept of sustainability arose, which is commonly defined as;  

 

“...development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs.” 

 

This came with two sub-concepts of sustainable development. “Needs” is the first concept and is 

basically about the vital needs of the world’s poor. The second is about the environments capability 

to meet the current and the future demand, which rely on the technology and social organization 

[9].  

However, it was not until later the other dimension of suitability was highlighted, which are the 

social- and economic aspects. These three dimensions are often known as the “triple bottom line 

approach”, which states that suitability development can only be effectively meet, if all these aspects 

are evaluated properly.  

 

 

 

 

 

 

 

                                          Figure 4. Diagram of the triple bottom line approach.  
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Figure 4, illustrate that the aspect should not be secluded from each other and always linked. Thus, 

with the combination of these concepts’ sustainability is meet.   

 

Further on, the interpretation of the relationship of the three aspects; social, economic and 

environmental have been developed. One was done by John Elkington which talked about the 

three Ps: Profit (economic), People (social) and Planet (environmental) and aims to measure these 

performance over a set time [10].  

 

Another view when looking at the relationship of theses aspects, is the Three-pillar model, see 

Figure 5. This model, states that every pillar which represent each aspect respectively, has to be 

met equally for sustainability development to be accomplished. If not, it will not be fulfilled [11].  

 

 

 

 

 

 

 

 
                     Figure 5.  An illustration of the Three pillar model.  

 

A third way of observing sustainability, is that social and economic are depended on the health of 

the environmental aspect. The model features three concentric spheres, where this aim of the 

principle is represented [12].  

 

 

 

 

 

 

  

 
                                               Figure 6. McKenzie Model of sustainability developed. 
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2.1.1 Social Sustainability  
The term social development has many different ways of defining, as the word social can give a 
variety of different response when asking what it implies to one [13]. In this report, social 
development will be defined accordingly to Midgley, who define social developed as ’a process of 
planned social change designed to promote the well-being of the population as a whole in 
conjunction with a dynamic process of economic development’ [14]. Therefore, one can say that 
social development is not only about the simple survival by gaining material resources or aid, but 
also about gaining social and cultural independence though acquiring certain social and economic 
rights.  

The most common 'social' issues and activities are those associated to: 

• The social characteristic of an area 

• The general quality of life in area 

• The accessibility of social service 

• The social justice [15] 

The social characteristics of rural areas 
Obtaining some fundamental information on the social characteristic of a district, is a vital factor 

when analysing from a social point of view.  The following is commonly used to describe social 

characteristic;   

• Demographic structure- this can refer to the sex structure, age, population in size and 

density and the rate of population growth. 

• Social structure- the leadership structure, segregation depending on the class or background 

and gender relationship  

• Ethno-linguistic characteristics- this can be about the division in the community based on 

race, tribe or language.  

• Inheritance systems 

• Religious beliefs or other cultural beliefs, as ceremonies, taboos or prejudices   

 

However, it is challenging to know what characterises can be implied to a certain rural area, since 

one cannot generalise, as one community may vary significant from one community to another, 

even if they are located in the same country. Thus, an essential aspect when analysing through a 

social perspective is not to do decisions that affect the population of the area by over-generalizing 

data on the social characteristic, and instead focus on them [15].  Yet, one of the most typical 

characteristic that most society share are; the 'integrated' nature of rural society and the importance 

of the natural resource base.  
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1. The integrated nature of rural society 

In rural communities, the various elements of life are often related to each other, thus there are not 

that much distinctions between the elements and instead the communities a fairly 'integrated'. 

People in rural are don’t often see a different between e.g. planning of economic or social, as in 

their own life, all of these components are severely linked. Therefore, it’s important while planning 

to have an integrated method, as one that is not, often fails.    

 

2. The importance of the natural resource base 

For most rural people, their livelihood is in some way directly or indirectly dependent on the natural 

resources of the region. This implies more often to people that work with agriculture, and 

understand the importance of it. Nevertheless, something that is not always on focus is the 

importance of the relationship between the people and the environment [15].  

 

 

2.1.2 Economic Sustainability  
Economic sustainability is about maintenance of capital, hence there is a continuing generation of 

income. It’s not only about to saving from the invested capital, instead to exercise an intelligent 

and creative use of the economic resources [16]. Thus, there has to be a proportionality between 

the profit and the goal.  

 

This mindset has not always been this way, and has shifted a lot through the years. Several 

companies have over the years realized the importance of not only the revenue, but also the well-

being of the communities and the environmental impact. For example, the reduction of 

environmental impact is not only about following rules and regulation, but it also gives a financial 

advantage, since the incorporating of sustainability as a strategy increases the attraction from 

investor and customers [17]. Additionally, by focusing on the other dimension; social and 

environmental, it gives an automatically benefit money-wise, e.g. by reducing waste in energy and 

employees working time.  

 

Economic development is also about making individuals and communities able to be independent, 

by having access to minimum required resources so they can meet their demand. Furthermore, 

economic system has to be complete and accessible to everyone [18]. 
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2.1.3 Environmental Sustainability  
 
Environmental sustainability can be defined as a method that concerns the decrease and usage of 

natural resources with a convincing emphasis on the earth’s biophysical environment. Compare to 

environmental protection, sustainability is additional about learning the balance between the usage 

of environmental resources to support the economic growth and to what extent these resources 

can be minimized before threatening the earth [19]. 

 

In 1990, one of the early pioneers of ecological sustainability, Herman Daly, considered the 

problematic from a conservation of natural capital viewpoint and he projected that: 

3. “For renewable resources, the rate of harvest should not exceed the rate of regeneration” 

3. “For pollution, the rates of waste generation from projects should not exceeds the 

assimilative capacity of the environment.” 

3. “ From non-renewable resources, the depletion of the non-renewable resources should 

require comparable development of renewable substitutes for that resource” 

 

All the countries around the world, highly developed or less developed country, has a certain level 

of environmental perspective [20]. 

Environmental aspects can lead to both negative and positive outcomes on the environment. When 

identifying the environmental aspects, there is three terms that are commonly used. The terms are 

activity, service and product. Explanation of the terms: 

- Activity: The activity is a part of the main business (e.g. the different steps within a process). 

- Service: The service here means a supplementary service that will be a maintenance help for 

the activities (e.g. heating and cooling)  

- Product: This explains the product the organisation/company propose to the market.   

Examples of environmental aspects  

The example of environmental aspects is different depending on what kind of 

organisation/company you are looking at. Everyone has different ways of working and 

approaching the result. Some commonly examples of environmental aspects are:  

 

 
- CO2 emissions 

- Travels and transport 

- Use of working machines [21] 

- Energy 

- Water  

- Waste 

- Use of fuel 
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2.2 Methods for evaluating sustainability  
 

2.2.1 Social performance evaluation  
 

Fuzzy Logic 

The purpose of Fuzzy Logic is to overcome the negative aspects with scoring method, such as 

impreciseness, ambiguities, uncertainties and vagueness.  The biggest benefit with using Fuzzy 

Logic method is how they mimic the human mind, whereas the classic behavior when we think of 

logic or about reasoning, is true or false.  For example, if a question is asked “is the weather good 

today”, in the real world the weather can be more than just good or bad, it can be 0,3 Good. This 

is called a degree of truth and this is what Fuzzy Logic states that nothing is never entirely true or 

false and instead it is true or false with a certain degree of membership. Logic is closely related to 

sets, where a set is a collection of things. For example, a set of good weather, can be Very good, 

Good, Fairly good, Bad, Very Bad. This variable is called Membership function and everyone has 

a range of values, e.g. Good can be from 18 degrees to 22 degrees. However, the difficulties of this 

is that someone has to decide the range for each membership, which becomes complicated and 

sometimes bias. Therefore, when dealing with Fuzzy expert system you often need to collect data 

from many sources to make that system as accurate as possible [22].  

 

Social Sustainability Performance Evaluation 

To evaluate the performance of social aspect in sustainability, a fuzzy-based three-level, multi 

criteria performance evaluation model conducted by Sonu Rajak, S.Vinodh has been used. This 

because fuzzy logic is a suitable tool for dealing with evaluation where the phenomena are imprecise 

and vague. This conceptual model is developed on exhaustive literature review, where the aim of 

this model is to know how socially sustainable a project is. The procedure to conduct this model 

is presented as followed:  

 

1. Determine the social sustainability indicator that is going to be used. The indicators address 

all major dimension of social sustainability and are built up by different levels.  

2. Select an appropriated linguistic scale for assessing performance rating and importance 

weights of social sustainability attributes.  

3. Measure each social sustainability indicator with performance rating and importance 

weights using linguistic terms. 

4. Approximation of linguistic terms by fuzzy numbers and calculate the Fuzzy Social 

Sustainability Index(FSSI) 
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5. Determination social sustainability level by calculating the Euclidean distance and match it 

to FSSI. 

 

Step 1: The social sustainability indicator is structured into three levels. The first level is the social 

sustainable enabler, the second level is social sustainable criteria and third level are the social 

sustainable attributes. The indicators are structured in a hierarchical approach, where the indicators 

are either midpoint indicators or endpoint indicators. To understand the different, an example can 

be job creation, where it is usually not regarded goal in itself, but instead a contribution to family 

income, and thereby improve a family’s health condition. Here, job creation is the midpoint 

indicators and health condition is the endpoint indictors. Thus, the different is the location of the 

indicator in the impact pathway, where the link between these types of indicators are difficult to 

express. Therefore, the different level has been approach separately. 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

      Figure 7. Architecture of developed sustainability indicator. 
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Figure 7, illustrate an example of how the social suitability hierarchal structure can appear. The 

first level is enablers, where an example is called “internal human”, which is labeled SSC1 and is 

abbreviated for Social Sustainability Capabilities. Each enabler has x number of criteria that have 

to be obtained for the enabler to work. E.g. for the enable “internal human” to work one criteria 

is that “health and safety” have to exist, where one attribute can be that the workplace will have 

good illumination and noise level. 

 

Step 2:  The linguistic scales are used to asses two different areas, the preforming ratings and 

importance weighting of social suitability indicator. This is because it is difficult to determine the 

score of a vague indicator. Sonu Rajak, S.Vinodh uses the linguistic scales shown in table X and 

are also expressed in Fuzzy numbers. In this method, triangular fuzzy numbers are used in 

evaluation with the purpose of i.e. vagueness. 
 

Table 1. Linguistic variables with fuzzy number for approximating 

Performance rating  Importance weighting  

Linguistics variable Fuzzy number Linguistics variable Fuzzy number 

Worst(W) (0, 0.5, 1.5) Very Low(VL) (0, 0.05, 0.15) 

Very Poor(VP) (1, 2, 3) Low (L) (0.1, 0.2, 0.3) 

Poor(P) (2, 3.5, 5) Fairly Low (FL) (0.2, 0.35, 0.5) 

Fair(F) (3, 5, 7) Medium (M) (0.3, 0.5, 0.7) 

Good(G) (5, 6.5, 8)  Fairly High (FH) (0.5, 0.65, 0.8)  

Very Good(VG) (7, 8, 9) High(H) (0.7, 0.8, 0.9) 

Excellent(E) (8.5, 9.5, 10) Very High (VH) (0.85, 0.95, 1.0) 

 

 

Ri Performance index of Social sustainability capabilities 

Wi Importance weight of Social sustainability capabilities 

Wijk Importance weight of kth attribute in jth criterion in ith enabler 

Rijk Performance rating of kth attribute in jth criterion in ith enabler 
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Step 3: Every indicator will be measured with the linguistic variables in Importance weight and 

only attribute will be measured with also Performance rating. The rating and weight of every 

indicator should be assessed from a knowledgeable and expertise perspective, where the knowledge 

comes from observation and discussion.  If the previous example that was given in step 1 is used 

again, the result of the rating and weight of one enabler is shown in Table 2.  
 

Table 2. Show an example of rating and weight of one enabler 

Social 

sustainability 

enabler (level 1) 

Wi Social 

sustainability 

criteria (level 2) 

Wij Social sustainability  

attributes (level 3) 

Wijk Rijk 

1.internal human 

resources (SSC1) 

H  

 

    

  Health and safety 

practices(SSC1.1)  

H Working condition and work 

impact  

on long term health (SSC1.1.1) 

 

H VG 

    Ensure a safe, clean, and 

injury-free  

workplace (SSC1.1.2) 

 

H G 

    Workplace illumination, 

 noise levels. (SSC1.1.2) 

FH F 

 

 

Step 4: With the theory of Fuzzy logic, linguistic variables can be approximated by fuzzy number. 

By exchange the linguistic variable with fuzzy number, the Social sustainability criteria and enabler 

can be acquired. After transforming the linguistic variables to fuzzy number, see Table 3, the 

Equation (1) can be used to find the social sustainability criteria and thereafter the enabler. 
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Table 3. Excerpt of aggregated performance and importance weights of social sustainability capabilities.  

SSCi SSCij SSCijk Wi Wij Wijk Rijk 

SSC1  

 

 H 

(0.7, 0.8, 0.9) 

   

 SSC1.1 SSC1.1.1 

 

 H 

(0,7, 0.8, 0.9) 

H 

(0,7, 0.8, 0.9) 

VG 

(7, 8, 9) 

  SSC1.1.2 

 

  H 

(0,7, 0.8, 0.9) 

G 

(5, 65.5, 8) 

  SSC1.1.2   FH 

(0.5, 0.65, 0.8) 

F 

(3, 5, 7) 

 

𝑆𝑆𝐶𝐼$% = 	 (𝑊$%*

+

*,-
×𝑆𝑆𝐶$%*) 𝑊$%*

+
*,- 	   (1) 

 

By continuing using the same example, the first calculation is the Criteria, where all the attribute of 

weight and rating will be used.  

 

𝑆𝑆𝐶-.- = 	
1.2,1.4,1.5 × 2,4,5 6 1.2,1.4,1.5 × 7,87.7,4 6 1.7,1.87,1.4 × 9,7,2

1,2,1.4,1.5 6 1,2,1.4,1.5 6 1.7,1.87,1.4
= 5.21, 6.60, 8.03   

 

Using the same equation, the Enabler can be found when using the result received from previous 

calculation (SSC11) 

 

𝑆𝑆𝐶- = 	
[( 1.2,1.4,1.5 × 7.B-,8.81,4.19 )6( 1.2,1.4,1.5 × 7.B-,8.81,4.19 )]

1.2,1.4,1.5 6 1.2,1.4,1.5
= (5.25, 6.61, 8.04)  

 

Finally, when all the enablers (SSCi) are found the Fuzzy Social Sustainability Index (FSSI) can be 

calculated. The FSSI is the overall representation of the Social Sustainability of an organization.  

 

FSSI = 	
[ 1.2,1.4,1.5 × 7.B7,8.8-,4.1H 6 1.2,1.4,1.5 × 7.8H,8.51,4.B9 6 1.7,1.87,1.4 × 8.18,2.BB,4.H7

6( 1.7,1.87,4.7H × 8.-B,2.9B,4.7H )]
1.2,1.4,1.5 6 1.2,1.4,1.5 6 1.7,1.87,1.4 6 1.7,1.87,1.4

  

 

FSSI= (5.71, 6.99, 8.31) 
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Step 5: The next step is to match FSSI with a suitable Social Sustainability level. It exists three 

different techniques; Euclidean distance method, successive approximation and piecewise 

decomposition.  The most generally used is Euclidean distance, the reason for this is because 

Euclidean distance method the distance between two objects is not influenced by the addition of 

new objects to the analysis. In Table 4, the expression used for Euclidean distance method is 

shown where every linguistic label equal SSC. By taking the Equation (2) and calculating for every 

expression, the Euclidean distance D from SSCI to each member in set SSC can be found.  

 
 
 
 Table 4. The labeling for the Social Sustainable level in Euclidean distance method. 

Extremely Social 

Sustainable (ESS) 

(7, 8.5,10) 

Very Social 

Sustainable(VSS) 

(5.5, 7, 8.5) 

 

Social Sustainable(SS) (3.5, 5, 6.5) 

 

Fairly Social 

Sustainable(FSS) 

(1.5, 3, 4.5) 

Slowly Social 

Sustainable(SSS) 

(0, 1.5, 3) 

 

 

𝐷	 𝐹𝑆𝑆𝐼, 𝑆𝑆𝐶𝑖 = [𝐹LLMN 𝑥 −𝐹LLM(𝑥)]B
Q
R   (2)	

 

Continuing with the example, if the calculation for Extremely Social Sustainable (ESS) is done, the 

calculation for D is as followed:  

 

𝐷	 𝐹𝑆𝑆𝐼, 𝐸𝑆𝑆$ = (5.71 − 7)B + (6.99 − 8.5)B + 6.31 − 10 B -
B 

 

𝐷	 𝐹𝑆𝑆𝐼, 𝐸𝑆𝑆$ = 4.191 

 

After calculating every Euclidean distance method, the calculation that obtain the minimum D, is 

the Social sustainability level the project has [23]. 
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2.2.2 Environmental evaluation 
 
Several techniques can be used to collect a complete list of the environment aspects at an 

organisation/company. Techniques that could be used are e.g. Ecological Footprint, Value chain 

method, Materials identification and process flow method.  

 

When calculating the environmental aspects, you will need a list of all the unique environmental 

aspects regarding the activities, services and products. With this information, it would result to a 

general list/matrix of aspects and impacts [22]. 

 

Ecological Footprint 

It is now proven that the Ecological Footprint of constructions/buildings can be minimized by 

using materials that are environmentally-economical, renewable energy supplies and by improving 

bio-productive land use within the production of multi-storeyed constructions. 

The Ecological Footprint (EF) of a certain population is usually defined as the environmentally 

beneficial land/sea area enquired to generate all the resources and the ecological facilities the people 

consume and greenhouse gasses the people generate. Since people use resources from countries all 

around the world, when calculating the foot print the whole life cycle of the resources has to be 

taken in account regardless where it is produced [24].   

When calculating the EF, most of the energy and material flows are converted into the bio 

productive that is essential to maintain these flows. The measurement is resulted in global hectares 

(gha) where one global hectare is equal to one hectare of bio productive land with world average 

productivity. Though, if you compare other “products”, buildings/constructions are more 

demanding to estimate for the following details. For example, they have production processes that 

are not often standardized because of the uniqueness of every building, they are large in scale, 

complex when it comes to materials/building components and also with different user 

requirements [25]. 
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2.3 Current situation analysis  
A situation analysis describes where and how the process is working today. The situation analysis 

is made with the purpose to get a fully and correct view and the work. While doing a situation 

analysis, it is important to be truthful and really describe how things are working and not how you 

wish things would be working. This is something that, sometimes, can be difficult to be truthful 

while sketching the situation analysis just because it gets easier to discover the flaws of the process 

[26].  

 

2.4 Lean Production 
The concept Lean Production is a western interpretation of Toyotas Production System (TPS) 

that developed during the 1900-century in conjunction with the industrial revolution. The main 

purpose with Lean Production is to work with customer value by reducing wastage in all forms 

and at the same time have a balance flow. According to the book, The Lean toolbox: the essential 

guide to Lean transformation, being able to combine fast and flexible flow is the tactic to achieve 

both high productivity and increased quality [27].   

 

Lean can be defined as a 5-step process; 

1. Customer value is defined 

2. Value flow is defined 

3. An even flow in the process 

4. Manufacturing towards customer order 

5. The pursuit of the highest quality [28] 

 

There are many exciting methods to overcome the obstacles that reduce customer satisfaction, 

as SMED, 5S, Kanban and 8 types of wastes [29]. 

 

2.4.1 Eight types of wastes  
To be able to bring value to the customer, the need to reduce wastages is essential. Within lean, 

to achieve this the concept 8 wastage is often mentioned, which are the following; 

 

3.1 Overproduction- producing more than needed, which generate wastage in inventory costs, 

transportation and additional staff.  

3.1 Waiting- All waiting in value flow, as waiting for information, equipment, articles, etc. 

contributing to wastage. Additionally, bottlenecks in the production is a waste.  
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3.1 Unnecessary Transportation- non-value movement of material, information, WIP 

(Work In Process) or equipment. 

3.1 Extra-processing- higher quality than demanded and therefore does not add value to the 

customer.  

3.1 Excess inventory- bigger inventory compared to the demand of the customer, which lead 

to high inventory cost, damage goods or even that products becomes outdated.  

3.1 Excessive motion- All motion that the operators do with gaining value, as bringing 

equipment.  

3.1 Production of defect details- producing defects product does not only cost in wastage of 

material but also in time. 

3.1 Non-utilized talent- by not utilizing employees experience, ideas or knowledge, 

companies are wasting their time [30].  

 

2.4.2 Kanban 
Management of material is an important factor for productivity in a construction process, 

therefore, by not having a continues flow of material will have a negative effect on the 

construction cost, as well produce waste. Material management is about providing the right 

amount at the right time, at a reasonable cost. Thus, by knowing the right amount of material 

required, obtaining the material from the supplier and allocating them to the building site, the 

productivity level will increase.   

 

When working in a project where language, mind-set and culture may differ a part, the 

communication between the manager and the local workers is a vital part to maintain in the 

budget. In this context, Kanban system is a method that may help to overcome this difficulty.  

Kanban is a lean approach that serves the purpose to pull material and parts throughout the value 

stream on a just-in-time basis. The word Kanban is the Japanese word for ‘sign’ or ‘card’ and is 

the visual tool that is used, to handle a Pull system, which is about to not overproduce and give 

a signal when the order point is reached. In the table below, Table 5, the function and the 

procedure of Kanban is shown.   
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                Table 5. The function and procedure of Kanban 

 

 

 

 

 

 

 

 

 

 

 

In the construction sector, there are two types of Kanban system that can be used: production 

and transportation (two-card Kanban) or only transportation Kanban (one-card Kanban) [31]. 

Production and transportation Kanban refers to the production and transportation of the 

material/product in the construction site. The Kanban card contains information about type of 

product/material, the quantity of product/material to be produced, where and when it should 

be delivered. Every station has two Kanban cards, one that is production Kanban and the other 

transportation Kanban and depending on what is needed to be done, either trigger the production 

or signal finished product.  

 

The Transportation Kanban’s is an easier method to use and understand within JIT.  To every 

material there is associated Kanban card, with predetermined quantity. The card contains 

necessary information of production quantity, mode of transportation, where and when it should 

be delivered, etc. When the material reaches its order point, then the associated card is sent to 

the Kanban board and trigger that the problem need to be fixed before the security stock exceed 

the demand. When it’s fixed, the card is send back with the amount of material that has been 

altered and the process is repeated.   

 

Kanban board is a visual tool with the purpose to manage the Kanban card and signal when it’s 

time to produce again or refill. The board is a means of simplifying for all players during the 

construction process and therefore has to be near working place. The card is put at the board as 

explained earlier according to either one-card Kanban or two-card Kanban [29]. 
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2.4.3 Standardised work 
To make improvements within processes, it is important to know where the start point of the 

process is and how it is supposed to be. If all the co-workers have different ways of working, they 

make their own standard of how they work. The work will still be made and the same results will 

probably be reached, but the work is being made in different ways. By this, it means that the work 

is not standardised. The purpose of having standardised way of working is because if the workers 

do the exact same thing, it will be easier to discover where in the process deviations occurs and it 

will be easier/faster to take actions earlier. This means that, to be able to have a standardised way 

of working, is to have the work more regularly. Which means that whoever is doing the work, will 

be doing it in the same way which also will be the correct way of doing it.  

To have a traditional way of doing the work does not always mean that this is the most effective 

way of doing it. Most common, it is the one or a few workers who founds the” best” way to do 

the work. To find the” best” way to do the work, it is often needed that the co-workers and the 

leaders get together and finds the most optimal way of doing it. This is important because the 

workers and the leaders have different ways of seeing the work and they have different kind of 

knowledge. The leaders usually see the work in a more structural way and the workers sees the 

more practical and effective ways to do the work. Within the Lean aspect, a standardised work is 

connected to handling. This by using pictures and clear instructions close to the working area 

instead of having some pictures and instructions is a folder that is just laying somewhere in the 

office [32].   
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2.5 The construction process and its Stakeholders 

The traditional construction process will be described here with the different stages, which are 

widely used in the industry. 

 

Figure 8. The construction process phases  

 

Program 

The program and design phase are a concept usually called Product determination [33]. In this 

stage, the product, i.e. the buildings design, is decided. 

The purpose of this phase is to concretise the project manager requirements/wishes for the 

building and to map out all the prerequisites and conditions that can affect the design and to some 

range also the production. Also, in this phase, the project manager usually hires architects and 

technical consultants [34]. 

Offer 
During building/construction process, many procurements of different types take place. The 

project manager obtains consultants and contractors and then the contractors procure 

subcontractors, suppliers, etc [33]. 

 

Design 

The project manager has some wishes and plans of how the building will result in design and looks. 

In this phase, the design is being reported in forms of drawings and descriptions that meet the 

managers design rendering to the building program [33]. 

Depending on how big the project is, the amount of people involved is decided. Normally, the 

architect and the building designer are the most vital parties intently followed by the plumbing and 

electrical designers. Close collaboration and communication between the manager and the different 

parties is also a vital factor in this phase so that the end result will be as planned [34].  

 

 

Program Offer Design Planning Production Transmission
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Planning 

A detailed planning is required when a building/construction project is performed. A construction 

start meeting is usually the first step in this phase. This because, it is very important that the persons 

who have been working with the project, planning/consultants and contractors can exchange 

knowledge with those who are to implement the project in the production phase [34]. 

 

Production 

At this phase, all the planning and the design of the building/construction work will be 

implemented. Another major part of in this phase is to manage the different tasks and recourses 

related to the materials used and the co-workers. It is very important that all the pre-work is clear 

and that the plan is followed in this phase since it usually it gets very intense and if mistakes or 

deviations occurs, it can lead to major consequences related to time and money [34].  

 

Transmission 

The” final” phase is the transmission part. Here one or more inspections are made to check the 

final result. Depending on how the project is, an inspection plan is made earlier in the process to 

confirm that various functions/steps of the building will be done and to be checked in time for the 

presentation. The manager will also be handed documentations in form of i.a. operating and 

maintenance instructions [34]. 
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2.6 Building materials 
 

Water  

Clean water is required if you choose to build with cement as an adhesive. Therefore, the issue of 

water supply must be addressed early in the planning phase for a construction process since the 

availability of water can sometimes control the choice of the construction method and construction 

area. The availability of water is also usually limited at workplaces outside bigger cities [35].  

 

Soil  

Soil is one of the world's most common building materials. It can be used to build walls, floors and 

also as roof material. Soil is used a lot around the world since it is a material that is cheap, easy to 

work with and it is easy to obtain. But it requires a certain professional knowledge to use soil as a 

building material. The soil needs to have the right consistence in order to work as a building 

material. Therefore, one need to have knowledge and be able to choose the right soil or improve 

it to obtain a good quality.  

Muddy sand or sandy clay is also working well as building material. If you do not have such land 

available you can make it by mixing sandy soil and clay soil. It is also proven that a way to stabilize 

and reinforce the soil is to mix some straw or grass in the mixture. This because it makes the 

mixture stronger and more durable. A properly constructed soil wall can have a lifetime of 20 years, 

or even longer. In addition, the right construction technology is really important for the end result 

[35]. 

Metal Products  

Roofing sheet and rebar are the most common metal products. A common roofing material around 

the world in developing countries is galvanized roofing sheet. More lately, aluminium sheets have 

become increasingly common. 

Roof sheet – Galvanized, sinus-corrected iron sheet is a material that is usually available locally in 

most developing countries, like for example in Mozambique. There are different types of thickness 

of these sheets, it can vary between very thin sheets to about 1 mm thick. The sheets can easily 

runt, and usually needs protection to prevent the rust. The aluminium roof sheet is a better option 

since it does not rest, but is generally more expensive.  
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Nail – The most common nail around the world is the ones that are round and made of a “soft” 

material. Nails are quite expensive and the rage of nails is usually limited. When building with hard 

wood, you should drill before nailing to prevent bursting the wood [35].  

Cement  

Cement mixed with water is used as a binder in both concrete, mortar and plaster. The cement acts 

as an adhesive between gravel and/or stone grains. Cement is expensive both in purchasing and 

transport and a sensitive material that should be handled with care. The most common type of 

cement even in developing countries is Portland cement. 

Newly manufactured cement is usually of good quality but the quality can quickly deteriorate due 

to poor storage or transportation. Cement is also a material that cannot withstand moisture and 

should therefore be stored dry.  

Cement is a material that is popular, especially in developing countries, and it gives little status to 

the people. There are also negative factors with cement as building material. One example is that 

in countries with warm climates, the houses built with cement remains warm. The indoor climate 

is affected in that way that when it is hot outside it is gets hot inside as well, and vice versa in colder 

countries [35]. 

 

2.7 Constructions 
 

Floor  

When choosing floor material and construction type, it is important to know how and where the 

floor will be used. Cleaning, wear and the type of load on the floor are factors that will affect the 

floor selection. Traditionally, soil is often used as floor in developing countries. There are many 

different flooring types to use, it can be the traditional soil floor with a finishing treatment of 

manure or a more modern type made of concrete with different coatings depending on the 

environment and resources [35].  

 

Walls  

When building a house, the availability of resources often determines what type of walls will be 

built. Local materials often provide the cheapest option. Depending on the area’s environment and 

climate, the wall will be planned and constructed. For example, in rainy areas, the walls must be 
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protected with large roof projections. Planning is also a vital factor when choosing type of wall to 

make it simple and cheap to maintain. 

Soil for example, is easy to use, it is cheap and it is the most common building material in the 

world. But at the same time, it has been overlooked in developmental context. There are various 

methods of building walls with soil. One of the methods is by making bricks,” adobe bricks” to 

make brick walls. Sometimes, grass or reed is mixed in the soil to strengthen the mixture.  

When using adobe bricks to build the houses, the climate inside the house affects in a positive way 

compared to when building with cement. Since the adobe bricks are “breathing” and making the 

air inside the house fresher and keeping the temperature good, it is a good option to build with 

especially in warm countries [35]. 

Coverage/roof materials 

The roofing material is one of the main issues in developing countries. Grass roofs often have 

short life span and needs to be continuously maintained. Tin roofs are popular but rust and become 

very warm during sunny days.  

-Grass roof - Roofs of grass, straw, reeds or palm leaves are cheap and can be built and maintained 

by using local materials and local labour. The lifetime of the roof depends on the type of grass, the 

choice of method and how often the roof is maintained. They are light and provide a nice indoor 

climate, but they are flammable. Professional skills are required to lay a good grass roof and should 

preferably be built in areas that have a tradition of grass roofs. 

-Plate roofs - Plate roofs are one of the most common roofing materials around the world today. 

Usually it is galvanized sinus corrected steel sheet. These are materials that are easy to transport 

and there is no need for any major skill to lay sheet metal roofs. Why it is also popular is that sheet 

metal is fireproof, good when it comes to rain, good to collect rainwater and it has high status value 

[35]. 
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3 Methodology 
  
This chapter present the course of action that has been done in order to solve the research question stated above. The 

procedure implemented to carry out the work will be brought up and detailed described. 

 

3.1 Research approach  
 
Research approach is a strategy and procedure that contains the phases from wide assumptions to 

comprehensive method of data collection, analysis and interpretation. Research approach is 

essentially split up into two groups; data collection and data analysing. The choice of research 

approach is based on the on the nature of the research problem.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              Figure 9. Visual representation of the hierarchal structural of Research approach   

 

Research approach for data collection 

The two most common approach for data collection is: Qualitative, Quantitative and mixed-

methods. Qualitative research is the approach for discovering and understanding in a social 

problem the meaning of individual or groups behaviour. Data normally is collected through 

interviews or observation, and is usually collected in the participant’s scenery, where the interview 

is making his or her interpretation of the data. The data is then reported in the language of the 

informant. Quantitative research is a method of examination objective theories by investigating 

variables and their relationships. The data is usually collected by measuring, as experiments and 

surveys with numerical information or closed ended questions. The report is done through a 

statistical analysis. Mixed methods research is the mixture of the fundamentals of both qualitative 
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and quantitative approaches. The data is an integration of both forms, where the meaning of the 

approach is to cover a boarder underrating of the research problem [36].  

 

Research approach of data analysis 

There are three types approaches that can be used to draw conclusions; inductive, deductive and 

abductive. Inductive is built on an empirical evidence, whereas deductive is built on logic. 

Inductive approach uses empirical observation to get general conclusion, where the process steps 

are; observation, findings and theory building, in respective order. Thus, the objective of this 

research approach is to use the findings and integrate it back to the current theory. This type of 

research is generally connected with qualitative form of research, whereas deductive is more liked 

with quantitative type of research. With deductive, the conclusion is based on logical reasoning, 

where the research hypostasis is built from existing knowledge (which need not be true in reality, 

but logical), which can be an empirical testing and later be accepted or rejected [37]. The third one 

approach, abductive, is then a combination of deductive an inductive reasoning [38]. 

 

3.2 This studies research approach  
 

The research approach of this study is through a mixed method, where the data come from both 

quantitative and qualitative method, particularly thru interviews and observation which had a 

qualitative approach and surveys which hade quantitative approach. The reason why we selected 

they approach was because first of all it came naturally and covered all the elements that was needed 

to fulfill this project, secondary accordingly to Malina et al [39] the use of mixed methods normally 

makes the result stronger comparing with result from either quantitative or qualitative approach.  

Given the nature of our study objective, an abductive research approach seemed most suitable. 

During our research, we have analyses building process by using rules and its relationships, so that 

the building process can be described, which is an inductive approach. Then by our result, we have 

given some improvement of the process, which is a deductive approach.  

 

3.2.1 Interviews 
 
Mostly, the interview method that was used was the semi-structured method. Where the questions 

were already prepared but during the interview supplementary questions was also brought up. The 

first meeting we had, was a shorter meeting with our supervisor Ove Bayard in in Sweden at KTH, 

where the project was presented and what the main goal with the project was. On site in Linga 

Linga, we had an interview with our local supervisor Michel Olofsson, which was a semi-structures 
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interview where we sat down and took notes and also recorded. The interview with Michel was all 

about getting to know the project and everything it is about and all the steps within the building 

process.  

 

Several interviews occurred when meetings with our local supervisor Michel where booked when 

needed. Where some questions were prepared but also questions that came up during the meeting 

depending on the situation. 

 

The next person that we interviewed was the chief of Linga Linga. The purpose with this interview 

was to get a better understanding of how Linga Linga is as a village and to know about the pre-

work that has to be done when building a house in Linga Linga. The interview method was a semi-

structured interview where we had questions prepared but also here supplementary questions was 

brought up.  

 

The main purpose of this study was to make an underlying overview, so the house can be built in 

Linga Linga. However before doing the overview, we thought it would be important to understand 

what the local inheritance wanted and what they tought about this project. To be able to see an 

overall result of what the village wanted, we had to do a quantified analyse and therefore we did a 

structural interview, where the inhabitance would answer between the scale 1-5.  

 

We also interviewed one of the suppliers of some of the material that is used when building the 

houses. The purpose with this interview was to get information about the products and the cost. 

The data we got out of the interview was used to prepare a cost estimate to know approximately 

how much the building process costs. The last person we interviewed was one of the co-workers 

that works with Michel at the moment. This interview was made with the purpose to get 

information and to understand how they think and work while building the houses. This was 

important because they know the process well and know where and when there could be any 

changes or improvements in the process. This interview gave us a better understanding of the 

building process and also about for example the ergonomics, planning, communication and 

working environment.  

 

The purpose of the interviews was to gather information/data about the process and everything 

that gets affected around it and also to hear their perspective. 
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3.2.2 Observations 
 
There are two known types of observation: structured and unstructured observation. Structured 

observation is where the researcher has decided beforehand what exact behaviour are to be 

observed and record. Whereas unstructured observation is about monitoring, in the observant 

natural environment, all the aspect that is need to be observed in order to fulfil the research.  

 

In this study, the observation was done in a qualitative, thus an unstructured observation.  

The observations were made during the whole project time. In the beginning the observations were 

made at the building area, we went to see the beginning of the building process, where the 

measurements were done. Later on, we went to see the following steps in the process, for example 

when the cement/clay block was made and we also went with Michel and the workers to buy the 

material that was needed.  

 

The purpose of the observations was to see the whole process in movement. Also, to see the work 

environment and to see how the different steps was executed. During the observation, some 

pictures was taken to be used as support for the report. 

 

3.3 Literature study 
 
During the study, literature and scientific articles were used to gather information/data and 

knowledge in the areas that are covered in the thesis work. This was used to get a better and deeper 

knowledge of some of the main topics/concepts and to improve the knowledge that we possess 

from the courses that we gained during the study period. Also, after doing some interviews and 

observations during the time in Linga Linga, some literature and theories became more current and 

have been appropriate to apply.  

 

3.4 Brainstorming 
 
Some brainstorming has occurred during the work when the process has been worked through and 

investigated. The brainstorming has been done by discussions with supervisor and other parts and 

also after observing. 
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3.5 Process mapping 
 
A survey of the building process of the building process of the houses was made. This by having 

interviews with people involved in the process but also people who have knowledge within this 

type of process. Also, some observations of the process in real life was made. With the help of the 

information we got out from the interviews and observations, a full process map of the building 

process could be completed. When the process map of the current situation was made, it became 

clearer exact how the process works and where possible “improvements” could be implemented. 

Associated with the process map, a current situation was made. 

 

3.6 Quality of the Study 
 
When proceeding a research study, it is important to assess of the quality. Validity and reliability 

are a tool that can be used. Validity refers to if the research is measuring on what was supposed to 

be measure, whereas reliability refers to what degree the data that are being measured would give 

the similar result if it would be done by another person, thus it is about the accuracy and precision 

of a study. Therefore, on can say that validity is about measuring the right thing and reliability is 

about measuring the right thing the right way [40].  

 

In this study, several different methods have been used to increase the reliability and validity of the 

data collected. During the interviews, we tried to phrase our question in the most accurate way to 

get an accurate answer. For example, we did not ask “Is there any problem with the 

construction/material of the house?” and instead ask “what is the biggest challenge of households 

in Ling Linga in general”. This made it easier to get a genuine answer, rather than an answer of 

what they thought we wanted to hear.   

A limitation in this study could be the language barriers, for example sometimes when we would 

interview it would go through two different people to ask a question to the person getting 

interviewed. For example, from us to our supervisors in Swedish, which would later translate to a 

translator in Portuguese, who would later translate to the village language. To overcome 

misunderstand, we made the question as simple and concrete as possible. 
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4 Analysis 
This chapter describes the current situation, where an analysis is implemented in terms of a process map. The process 

map consists of a description with images for each step. Where the purpose is to discover where potential improvements 

can be made. 

 

4.1 Analysis of current building process  
 
Today, there are two existing work methods: one that produce houses and exchange knowledge 

throughout the process of building the houses and one that takes workers from different regions 

and build a house together with main purpose of education to later be able to create projects in 

their home regions [2]. 

 
Work Method 1 

 

 

 

 

 

 

 
 

Figure 10.  A visual explanation of one of the existing methods, which shows how the exchange of knowledge occurs. 

 

Work Method 2 

 

 

 

Figure 11. A visual explanation of “Method 2”. 

 
Currently, one of the future goals is to produce 20 low-cost sustainable houses for the community 

members in Linga Linga, Mozambique. This with the help of volunteers from the community and 

abroad.  
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Description of the process map 

 

1. A house project begins by creating a project plan, which the project manager creates. 

Also in this step, it's planned exactly when the project is supposed to start, where the 

house/houses will be built, how it will be built, what resources will be needed and also 

who will live in the house/houses. This is done together with the village chief. 

 

2. After a project plan has been created, it is time to check the exact land/ground where 

the building will take place. This is also done together with the village chief because he 

knows what land is available to buy and also since all land in Linga Linga is owned by 

the villagers. 

 

3. When the ground is selected, it is time to buy it. Here the government comes into the 

picture to check that it is okay and to receive the project plan that has been created. Then 

both parties, the project manager and the government, sign and the land is bought. 

 

4. A team is developed for the building process. This is a team consisting of some former 

employees that the project manager has worked with and some local people. The reason 

for mixing people with experience and without experience is to spread further 

knowledge. 

 

5. The tools that will be needed during the work are bought also some wire and cement, 

which are materials that will be used at the beginning of the construction process. This 

is to be able to start up as fast as possible. 

 

6. The work is divided between the employees and the construction process begins. The 

remaining material that will be needed is purchased during the work since there is no 

place to keep it in the meantime. When building, Project Vita build three houses per 

project, containing three employees per houses.  

 
7. Clean up - The first thing they do is to clean up the building area, where the house will 

be made. By cleaning up, it means taking away all the grass on the area. 
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8. Measure - After cleaning up the workspace, it is time to make the measurements for 

the placement of the house (5,4m x 4m). This by using a folding rule or measuring tape. 

While measuring, they put up small sticks around the measurement where they put a 

thread between the sticks to mark the area to build.  

 

 

 

 

 

 

 

 
Figure 12. Workers cleaning the building area.  

9. Dig hole - When the measurement is done, it is time to dig the hole to begin the 

foundation for the house. The digging will be made along the measured area and this by 

using a shovel. Depending on what kind of substrate it is, the depth of the hole is 

between 60-100 cm deep. 

Figure 13. Digging the hole with the help of a shovel.                   Figure 14. Digging the foundation for the house. 
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10.  Foundation - After the hole has been dug, the building process starts. First by pouring 

cement in the bottom of the hole, this to put a foundation where the cement blocks are 

built on. The cement blocks will be built up to the ground surface and a little bit higher 

that the ground surface. The cement blocks are made of cement powder which is mixed 

with water to obtain the right consistency. Then the blocks are formed with the help of 

a template that themselves have made of planks where they pour in the cement to get 

the blocks in the right size. Then, the cement pieces are pressed out and let to 

dry/solidify to thereafter be used. 

 

 

 

 

 

 

           
 

         Figure 15. Making the foundation                       Figure 16. The foundation is being measured  
 

 

 

 

 

 

 

 
                Figure 17. How the foundation looks like before building the walls 

11. Walls - When the cement blocks have been built and dried it is time to start building 

the walls of the house. The walls are made of clay blocks. The clay that the blocks are 

made of contains clay from the ground and some grass that is mixed by tramping. The 

mixture of clay and grass is a sustainable option in that way that the clay blocks will be 

more sustainable after time, the clay blocks will get “harder” and it will withstand rain. 

The clay blocks are made in the same way as the cement blocks were made. Using the 

template that they have, they shape the clay blocks to get the right size. And here too, 

they press out the clay blocks when they are wet to let them to and dry/solidify before 

use. 
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        Figure 18. Grass is being prepared for the clay mix        Figure 19. The clay mixture 

        Figure 20. The mixture is being mixed by stamping        Figure 21. Workers digging for clay 

        Figure 22. The template made of wood                         Figure 23. Making the blocks smooth by hand 

       Figure 24. Pushing the blocks out of the template             Figure 25. Letting the blocks dry under the sun 
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Figure 26. Building the walls                                            Figure 27. Using same clay mixture to attach the blocks 

 

12. Finish - After the walls have been built and dried properly, the “finish” will be applied. 

The finish is a mixture of clay and manure. The mixture will be applied on the walls to 

make a protection and to smoothen the walls.  

 

 
        

Figure 28. Houses before the finish          Figure 29. Applying the finishing mixture 

 
13. Roof - Now that the walls are done, it is time for the roof. The first step is to put up 

wooden beams that will hold up the roof. When the beams are set, the roof can be placed 

on the right spot. The roof consists of tin (7 pieces).  
         

 

 

 

 

 

        
Figure 30. The structure of the roof is made with wooden beams    Figure 31. Before the tin roof is placed 
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14. Floor - The last step of the building process is the floor. The floor is made of a mixture 

of clay and sand. The mixture is applied on the floor and then being packed to make it 

compact. After the mixture is packed properly, a thin layer of cement will be applied. 

 

15. Door - The house is finished and a door will be fixed.   

 

 

 

 

 

 

 
 

              Figure 32. Attaching the door 

Figure 33. A finished house                    Figure 34. Result of the three houses 
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5 Results 
This section presents the result of the project. Where improvements for the building process and evaluation of the 

sustainability aspects; social, environmental and economy, will be presented. The results are brought up in forms of 

texts, calculations and tables. The outcomes are implemented and developed with the help of interviews, observations 

and literature studies.  

 

5.1 Improvement of current building process 
 
5.1.1 Change of building sequence 
After going through the current building process, an improvement proposal has been developed. 

Currently, the process works like in step 9, the hole for the foundation is dug and then in step 10 

the bottom of the hole is filled with cement and also cement blocks are being manufactured for 

the floor. The improvement proposal is to minimize the waste of waiting and lost time by making 

the cement blocks before the hole is made.  

 

The cement blocks require waiting time to dry before usage so in order to save time, the cement 

blocks would be made first and while they are drying the hole will be dug. This would make the 

process more efficient.  

 

Current status 

 
Figure 35.  A segment of the current process 

 

Improved status 

 
Figure 36.  The improved process of the current process 
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5.1.2 Course 
Something that should be implemented at the beginning of a construction project is a course for 

all employees involved. Whether they have experience or not, the course should be obligatory. This 

because everyone would get the same information about what the plan is with the project and what 

the main goals are. Also, to know what types of rules that exist and the safety of all employees. 

 

During the course, the distribution of work will also be presented, in order to clarify everyone’s 

role during the work. It is also important here to show and inform about the schedule that will 

exist and various milestones that will be set up to work in a structured way forward with smaller 

goals during the work. 

 

Drawings of the building will be printed out and will be available during the course and also to 

hand the employees for them to have as support for any concerns when working. These drawings 

will be simple and clear to understand with shorter describing sentences. 

 

General information about the houses and why they are building exactly that type of house will be 

addressed in order to spread motivation to the employees. The main purpose of a compulsory 

course/review at the beginning of the project is to get a standardized working process among the 

employees and not that they work as they please. By having a standardized approach, the deviations 

during the process will be detected in time and are easier to take actions. Therefore, the information 

transfer is an essential part of a project in the beginning. 

 

5.1.3 Inventory 
An improvement proposal that has been made is that a warehouse is something that is needed in 

this construction process. Since, Linga Linga is a village with poor road conditions, which means 

that it is difficult to get back and forth to the nearest town to buy materials. Therefore, a warehouse 

is recommended where you can follow the material list that will be available and buy all the material 

that will be needed before the building and have it close at hand during the work. This would 

facilitate as the roads are not good, it takes time to go in and out to town and also reduce transport 

costs and emissions. 

 

A warehouse would result in wastes such as waiting and transport would minimize. The wait is the 

waste that arises when employees wait for something to happen. Thus, for example when the 

material that is needed is finished and they have to wait for someone to go and get it. This also 

leads to the process stopping and not being able to continue. Transport, unnecessary transport 



 44 

costs and emissions are created when the material purchase is not planned and just purchased after 

demand. This happens when there has been no exact material list to follow and only bought what 

is needed for the moment and maybe forgot something and must return and buy it. 

 

They can of course also run out of materials, such as nails or planks. Even if you have a well-

structured planning, materials can run out due to various reasons. Therefore, the plan is to 

introduce a Kanban system into the warehouse where the employees can easily inform the project 

manager and the remaining employees that the material will soon end. This is in order to have a 

good advance in order for the project manager to be able to purchase the material that is missing 

in good time to avoid having to stop the process unnecessarily. All about how a Kanban System 

works, will also be brought up on the first meeting/course that the employees will have to attend.  

 

Given that this warehouse would contain a lot of material that is valuable, it means that a security 

guard would be needed on site. It's to keep an eye so that no one destroys or tries to take the 

material. The warehouse that is intended to implement is not a permanent warehouse that will be 

built up, but the idea is to have a mobile warehouse that can be used during the process to then be 

able to move to the next location when more house projects are to be started. 

 

5.1.4 Resources 
To know where to build the houses an extensive check is made, this is required to do to know if 

the area has the right resources located nearby. Therefore, the preparatory work is important with 

a good planning.  

 

Resources such as water and clay are two important factors to keep in mind since they are two big 

resources during the process. To avoid having to transport the clay and water during the work it 

would facilitate to have good access to it. Therefore, it may be good to go through the village's 

layout and to hear where there is good access to water and clay with the village chief and also some 

of the local people who knows the village Linga Linga. 

 

5.1.5 Instructions  
Something to be implemented is instructions that will be available for the employees throughout 

the work. There must be clear and simple instructions for each step in the process that the 

employees can use as support if there are any concerns and especially when the project manager is 

not available or not on site. The instructions will contain pictures with explanatory texts that will 

be easy to follow. 
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The instructions should be made by the project manager and his previous employees who are aware 

of the building process. The project manager has good knowledge when it comes to the structure 

of the work and how/when everything happens and the previous employees have good experience of 

the approach of the work. 

 

5.1.6 Daily meetings  
Something to implement for the project is morning meetings that are held every morning. The 

alternative of meeting type is a coordination meeting. This meeting should be held every morning 

before work begins. In order to make the meeting clear and not complicated, it is optimal to use a 

board to also visualize what is addressed. A coordination meeting is much like an information 

meeting with the purpose of coordinating the tasks so that all employees knows their tasks and 

also how to perform their tasks efficiently. 

 

General questions raised during these morning meetings/daily managements are 

1. "Where are we?" All about the current situation.  

2. "Where are we going?" Check with the goals that are set.   

3. "How do we get there?" Here the activity list is brought up, how to approach the work.  

 

With a board with the process visualized, you see the plan more clearly, the goals become easier to 

follow and one can more clearly identify and make visible deviations or obstacles/challenges that 

occur during the work. This is an essential principle within the Lean philosophy that visualization 

makes the deviations visible so that measures can be taken more quickly to handle the challenges 

that arises. 

 

Before the meeting, the project manager should take a tour at the building area to check what is 

needed and collect the information that is necessary to bring up during the meeting. This also gives 

the project manager the opportunity to plan possible solutions to the deviations discovered to then 

be able to spread the solution proposal during the meeting. 

 

Having these meetings leads all employees to get a better understanding of everyone's different 

roles and to a more standardized work with continuous improvements. To give credit is also an 

important part of the work to spread during the meeting, which also leads to more motivation 

within the employees. 
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5.2 Social evaluation of building in large-scale 
 
Step 1, 2 & 3 
The table below correspond to the first three step of the “fuzzy-based three-level, multi criteria 

performance evaluation model”. The first step was to choose the appropriate indicators for the 

model. This model is divided in three levels; enabler, criteria and attributes. The first level in this 

study contains of the three enablers; Costumer (inhabitance), Community and Stakeholder’s. These 

enablers were chosen as it covers the most essential dimension of social sustainability in this project 

and therefore makes it able to measure. The second level had 12 criteria and the third has 15 

attributes. All the indicators were based on observation, interviews and discussion with our 

supervisor.  

The chosen linguistic scale was the same used in the conceptual model, where the importance 

weight goes from very high (VH) to very low (VL) and the performance rating goes from excellent 

(E) to worst (W). The outcome is shown in Table 5.  

 

Table 5. show the aggregated rating and weights using linguistic terms on every indicator.   

No. Social sustainability 
Enabler 

Wi Social sustainability 
criteria 

Wij Social sustainability 
attributes 

Wijk Rijk 

1 Costumer, 
inhabitance (SSC1) 

VH      

  Health and comfort 
(SSC1.1) 

VH Living condition 
(SSC1.1.1) 
 

VH VG 

 Reduce weather 
influence (SSC1.1.2) 

H VG 

 Security (SSC1.2) M Crime prevention 
(SSC1.2.1) 

M G 

 Education (SSC1.3) H Better environment 
for learning (SSC1.3.1) 

H VG 

 Wellbeing 
(SSC1.4) 

VH Happiness and quality 
of life (SSC1.4.1) 

VH VG 

2 Community (SSC2) VH      
  Job opportunities 

(SSC2.1) 
VH Hire local skills 

(SSC2.1.1) 
VH G 

 Human development 
(SSC2.2) 

H Value of work, 
growth and personal 
development (SSC2.2.1) 

VH VG 

 Growth of skills and 
knowledge (SSC2.2.2) 

H G 

 Continuous learning 
development and 
improvement 
(SSC2.2.3) 

H G 
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 Social cohesion 
(SSC2.3) 

H Human rights  
(SSC2.3.1) 

H G 

 Infrastructure 
development (SSC2.4) 

H Minimizing 
migration(SSC2.4.1) 

H F 

3 Stakeholder’s 
participation (SSC3) 

H      

  Safety practices 
(SSC3.1) 

VH Ensure a safe and 
injury-free 
workplace(SSC3.1.1) 
 

VH VG 

 Supplier 
empowerment 
(SSC3.2) 

FH Human capital 
(SSC3.2.1) 

FH F 

 Government 
involvement (SSC3.3) 
 

FH Strengthened the 
bond between the 
inhabitance and 
government(SSC3.3.1) 

FH F 

 Gender equality 
(SSC3.4) 

FH Provide equal 
opportunity to earn 
capital(SSC3.4.1) 

FH VP 

 
 
Step 4 
In this segment, every indicator has been changed into fuzzy numbers, so that the Fuzzy Social 

Sustainability Index (FSSI) can be calculated. 

 
Table 6. The aggregated weight and rating using fuzzy numbers 

SSCi 
 

SSCij SSCijk Wi Wij Wijk Rijk 

 SSC1   VH 
(0.85, 0.95, 1.0) 

   

 SSC1.1 SSC1.1.1  VH 
(0.85, 0.95, 1.0) 

VH 
(0.85, 0.95, 1.0) 

VG 
(7, 8, 9) 

SSC1.1.2   H 
(0.7, 0.8, 0.9) 

VG 
(7, 8, 9) 

SSC1.2 SSC1.2.1  M 
(0.3, 0.5, 0.7) 

M 
(0.3, 0.5, 0.7) 

G 
(5, 6.5, 8) 

SSC1.3 SSC1.3.1  H 
(0.7, 0.8, 0.9) 

H 
(0.7, 0.8, 0.9) 

VG 
(7, 8, 9) 

SSC1.4 SSC1.4.1  VH 
(0.85, 0.95, 1.0) 

VH 
(0.85, 0.95, 1.0) 

VG 
(7, 8, 9) 

 
SSC2 

   
VH 
(0.85, 0.95, 1.0) 

   

 SSC2.1 SSC2.1.1  VH 
(0.85, 0.95, 1.0) 

VH 
(0.85, 0.95, 1.0) 

G 
(5, 6.5, 8) 

SSC2.2 SSC2.2.1  H 
(0.7, 0.8, 0.9) 

VH 
(0.85, 0.95, 1.0) 

VG 
(7, 8, 9) 

SSC2.2.2   H G 
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(0.7, 0.8, 0.9) (5, 6.5, 8) 
SSC2.2.3   H 

(0.7, 0.8, 0.9) 
G 
(5, 6.5, 8) 

SSC2.3 SSC2.3.1  H 
(0.7, 0.8, 0.9) 

H 
(0.7, 0.8, 0.9) 

G 
(5, 6.5, 8) 

SSC2.4 SSC2.4.1  H 
(0.7, 0.8, 0.9) 

H 
(0.7, 0.8, 0.9) 

F 
(3, 5, 7) 

 
SSC3 

   
H 
(0.7, 0.8, 0.9) 

   

 SSC3.1 SSC3.1.1  VH 
(0.85, 0.95, 1.0) 

VH 
(0.85, 0.95, 1.0) 

VG 
(7, 8, 9) 

SSC3.2 SSC3.2.1  FH 
(0.5, 0.65, 0.8) 

FH 
(0.5, 0.65, 0.8) 

F 
(3, 5, 7) 

SSC3.3 SSC3.3.1  FH 
(0.5, 0.65, 0.8) 

FH 
(0.5, 0.65, 0.8) 

F 
(3, 5, 7) 

SSC3.4 SSC3.4.1  FH 
(0.5, 0.65, 0.8) 

FH 
(0.5, 0.65, 0.8) 

VP 
(1, 2, 3) 

  
 
As a sample, the calculation for fuzzy index for Health and comfort (SSC1.1) is done:  
 
𝑆𝑆𝐶-- = 	

[( 1.47,1.57,-.1 × 2,4,5 )6( 1.2,1.4,1.5 × 2,4,5 )]
1,47,1.57,-.1 6 1.2,1.4,1.5

= (7, 8, 9)  
 
 
Using the same equation, the Enabler SSC1 can be found by using the answer from the calculation 

of SSC1.1, SSC1.2, SSC1.4 and SSC1.4, which is shown in Table 7 under column Rij. 

 

𝑆𝑆𝐶- = 	
[ 1.47,1.57,-.1 × 2,4,5 6 1.9,1.7,1.2) × 7,8.7,4 6 (1.2,1.4,1.5)× 2,4,5 6( 1.47,1.57,-.1 W 2,4,5 )]

1.47,1.57,-.1 6(1.9,1.7,1.2)6 1.2,1.4,1.5 6 1.47,1.57,-.1
=(6.8,	7.8,	8.8)	

	
  
Table 7. Fuzzy index of each indicator  

SSCi 
 

SSCij Ri Rij 

 SSC1  (6.8, 7.8, 8.8) 
 

 

 

SSC1.1  (7, 8, 9) 
SSC1.2  (5, 6.5, 8) 
SSC1.3  (7, 8, 9) 
SSC1.4  (7, 8, 9) 

SSC2  (4.7, 5.4, 7.8) 
 

 

 SSC2.1  (5, 6.5, 8) 
SSC2.2  (5.8, 3.2, 8.4) 
SSC2.3  (5, 6.5, 8) 
SSC2.4  (3, 5, 7) 

 
SSC3 

 (4, 5.3, 6.7)  
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Lastly, when all the enablers (SSCi) are found the Fuzzy Social Sustainability Index (FSSI) can be 

calculated. 

 
FSSI =

[ 0.85, 0.95, 1.0 ×(6.8, 7.8, 8.8) + 0.85, 0.95, 1.0 × 4, 7, 5.4, 7.8 + 0.7, 0.8, 0.9 × 4, 5.3, 6.7 ]
0.85, 0.95, 1.0 + 0.85, 0.95, 1.0 + 0.7, 0.8, 0.9

 

 
 
FSSI = (5.2, 6.2, 7.8) 
 

	 
Step 5 
 
In this section the calculation of the Euclidean distance was done, by matching it to FSSI. 
 
 
𝐷	 𝐹𝑆𝑆𝐼, 𝐸𝑆𝑆$ = (5.2 − 7)B + (6.2 − 8.5)B + 7.8 − 10 B -

B = 6 
 
𝑫	 𝑭𝑺𝑺𝑰, 𝑽𝑺𝑺𝒊 = (𝟓. 𝟐 − 𝟓. 𝟓)𝟐 + (𝟔. 𝟐 − 𝟕)𝟐 + 𝟕. 𝟖 − 𝟖. 𝟓 𝟐 𝟏

𝟐 = 𝟏, 𝟒 
 
𝐷	 𝐹𝑆𝑆𝐼, 𝑆𝑆$ = (5.2 − 3.5)B + (6.2 − 5)B + 7.8 − 6.5 B -

B = 2,4 
 
𝐷	 𝐹𝑆𝑆𝐼, 𝐹𝑆𝑆$ = (5.2 − 1.5)B + (6.2 − 3)B + 7.8 − 4.5 B -

B = 5,4 
 
𝐷	 𝐹𝑆𝑆𝐼, 𝐸𝑆𝑆$ = (5.2 − 0)B + (6.2 − 1.5)B + 7.8 − 3 B -

B = 8,5 
 
 
After calculating every Euclidean distance method, the calculation with lowest outcome is the 
future project Social Sustainability level, which was in this project Very Social Sustainable.  
 
 
 

 

 

 

 

 

 

 SSC3.1  (7, 8, 9) 
SSC3.2  (3, 5, 7) 
SSC3.3  (3, 5, 7) 
SSC3.4  (1,2, 3) 
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5.3 Cost estimation of the large- scale production 
 
To know how much a project with 20 houses would cost, a cost estimation was created. This 

consisted of all the expenses and costs that will be included in the first project. Thus, we have fixed 

and variable costs. In this study, fixed costs are everything that is a one-off charge, where variable 

cost are the costs that will be needed to be purchased at each project.  

 

A cost estimation is needed when developing an overview to get a clear picture of how much a 

project will cost. A cost estimation is made to know the quantity of materials, workers and other 

products and also to know how much everything costs. So, an estimate depends a lot on the design 

of the project, how much material will be needed, what type of material, how much labour is needed 

and how long time the project will take. 

 

By having a cost estimation, it also makes it easier for the project manager to plan and make 

decisions regarding different investments or alternatives when choosing e.g. materials. A cost 

estimation is more than just a list/table of all costs, it is a detailed basis that describes everything 

that is included in the project in order to be able to present it. And the total cost is presented using 

this. 

 

The tables below are divided into two sections; Fixed cost and variable cost. All the cost comes 

from looking online on stores as Builders South Africa, or asking local store managers for prices.   

 

5.3.1 Fixed cost for 20 houses 
 
 
Table 8 One-off cost, that is only purchased once and reused for more projects. 

 Unit for 20 
households 

Price/quantity 
MZA 

Total price MZA 

First help 3 278 834 

Protective Gloves 10 68 680 

Hard Hat 9 17 153 

Machetes 3 200 600 

Measuring tape 3 720 2160 

Folding rule 3 700 2100 

Shovel 6 1013 6078 

Spirit level (600mm) 2 232 464 
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Spirit level (1.5m) 1 1800 1800 

Cement form 3 3000 9000 

Eye protection 10 294 2940 

Trowel 6 180 1080 

Ladder 3 8329 24987 

Buckets(9L) 3 172 516 

Clay form 3 500 1500 

Steel Saw 3 990 2970 

Handsaw 3 720 2160 

Hammer 3 383 1149 

Club Hammer 3 1035 3105 

White board  1 1884 1884 

Inventory tent 1 18 846 18 846 

Total 85 006 

 
 
5.3.2  Variable cost of 20 houses 
 
Table 9. Costs that always occur with each project 

 Unit for 20 
households 

Price/quantity 
MZA 

Total price MZA 

Builders 

Line(1.0mmx100m) 

4 157 628 

Wood Sticks 12 0 0 

Cement (25kg) 200 450 90000 

Dust mask 10 900 9000 

boots 9 788 7092 

Adobe bricks 14000 7.5 105000 

Earth soil 15 trucks 1500 22500 

Cow manure 20 400 8000 

Wooden beams 150 450 72 000 

Metal nails for 

roof(4.5kg) 

10 540 5400 

Normal nails(3.5kg) 10 270 2700 
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Sheet metal for roof 140 1450  203 000 

Door 20 7000  140 000 

Paper 1 pack 314 314 

Pens 1 pack 157 157 

Project Manager 1 0 0 

Building 

coordinator 

1 0 0 

Administrator 1 0 0 

Local builders 

(9 people) 

7 months 6500 409500 

Security guard for 

the inventory tent 

7 months 5000 35000 

Transportation   18 000 

Unexpected cost   10 000 

Total 1 138 291 

 

Total Costs for 20 houses: 1 22 3297 MZN (192 975 SEK). 
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5.4 Evaluation of Ecological Footprint 
 

The flow chart presented as Figure 37 is an example of a lifecycle of ecological footprint of 

construction work can be illustrated. In this study, only some parts will be evaluated: Energy 

footprint and Food footprint.  

 

Energy footprint 

- Project Vita do not use machinery during the construction work. All the manufacture of 

the houses is made manually. An example of machinery that is not used is a cement mixer, 

instead they use a spade to mix the cement mix with water. Because of this, there is no fuel 

or electricity used for energy consumption when talking about the manufacture process. 

 

- Some of the material is locally produced or purchased from local markets, which results in 

reduced transport. But still, some of the material used are imported from South Africa.  

 

- Since all the workers live in Linga Linga, they also live near the construction site. Everyone 

walks to work. Because of that, there is no form of transport with a vehicle using i.e. fuel, 

when looking at the mobility of the workers.  

 

- Looking at the waste generation, Project Vita have in mind to reuse the wastes that remains 

after the construction work. 

 

Food footprint  

- The workers do not eat processed food. All the food they eat during work time is food that 

is locally produced. Like for example tomatoes, onion, coconut, matapa and potatoes.  
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Figure 37. A flow chart of the life cycle of ecological footprint 
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6 Discussion 
 
The main objective with this study was to create an overview of how a large-scale production of 

20 adobe houses in Linga Linga would look like though economic, social and environmental point 

of view. By first, analyze the current situation of the building process and determine potential 

improvement. Then do an evaluation of the feature project of 20 houses, by doing a social 

evaluation, cost estimation list and ecological footprint assessment. 

 

The initial idea was to follow the whole building process, however because of different 

circumstance we were not able to see the building if a house from start to finish, and instead we 

saw other construction that was built in similar way. Consequently, this made it harder to find 

improvement for the building process, nevertheless by interviewing, observe, seeing old videos and 

photos from previous work, we got sufficient information to find improvement for the building 

process.  Thus, for further improvement of the building process another process map can be done, 

where for example time measurement, exact resource and communication skills can be investigated. 

 

A big drawback that we saw, was the lack of planning in a structural way. Therefore, we believe 

that the process of the housebuilding will be much more effective when all the improvement 

mention under the tile Result will be completed. 

 

When evaluating through social perspective, it can be difficult to get a result that is general as these 

types of phoneme can be imprecise and vague. However, by using Fuzzy logic it can help overcome 

those negative aspect, because of it range in its scoring method. Nevertheless, it was difficult to 

score as there are so many factors that could be considered. Also, when scoring there may be some 

bias, as our judgment are from the few we interviewed and through our observation.   

When calculating the fuzzy Social Sustainability Index and then calculating the Euclidean distance it 

shows that this project will be Very Social Sustainable. However again, because the scoring was made 

by us and our supervisor in Mozambique, it may lead to some biasness, even if we tried to not be.   

  

The economic estimation list showed a budget of 1 22 3297 MZN, which is a tolerable value 

considering building 20 household. When we looked into where to buy the material we had to did 

the optimal trade off between but local and buy cheap. The reason for buying local is important, is 

so that future builder with limited transportation can do this project independently and also support 

the local market. Therefore, we have taken the price of the variable cost from the local shops and 

the fixed cost from big companies as Builder south Africa, as it is cheaper.   
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When evaluating the ecological footprint, there are several different factors to consider as the 

image above (mapping) present. We decided to evaluate the energy footprint and the food 

footprint since these factors are what this project and what Project Vita mostly focus on within 

building processes. When looking at the energy and food consumption, it was quite easy to 

evaluate considering that there is no machinery used during the building process and the food 

that the workers eat is locally produced. But a result was created, Project Vita works with the 

environment in mind which can also be showed in the result of the low footprint. 
 

Additionally, for further improvements, footprint calculation can be performed to then compare 

with other similar projects and thus be able to see what Project Vitas footprint value is. This can 

be done with the help of different tools such as CES Edu Pack. 
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7 Conclusion 
 
This study concludes that there a set of improvement that would make the building process more 

efficient. Additionally, through a sustainable perspective the evaluation of the future project of 

building 20 adobes house shows that the project will be; “Very social sustainable”, have low 

ecological footprint and at a reasonable cost.     

 

An overview of a large-scale production of 20 adobe houses in Linga Linga haave been made and 

can hopefully be used as a ground for future projects.   
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9 Appendix 
 
Appendix 1 
The interview question asked during the interview with households in Linga Linga. 

 

- What is your name? 

- How old are you? 

- Relationship status?  

- Who lives here?  

- What do you work with? 

- What is your house made of? 

- What is the biggest challenge of households in Linga Linga in general? 

- How long have you been living here? 

- Which target group has difficulty getting hold of a house in Linga Linga? 

- How much does a house cost here? 

- How much does it cost every month to maintain your house? 

- Do you need more houses or better houses? 
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Appendix 2 
The interview question asked during the interview with construction workers in Linga Linga. 

 

General Questions: 

- What is your name? 

- How old are you? 

- For how long have your worked with construction? 

- Where does your knowledge come from? 

- What construction projects have you been involved in? 

 

Question about previous Project Vita projects: 

- How did you work in the previous construction project in Beira? 

- How was the work distributed? 

- How did communication work? 

- Under what circumstances does construction work best? 

- How did you handle any deviations within the building? 

- Which step in the process takes the most time? 

- Which step in the construction process is "most difficult"? 

- Where in the process does the most waste occur? 

- What natural disasters can destroy the building? 

- Why do you have holes in the blocks? 

- What does the future construction industry look like in Linga Linga? 

- Any major cultural difference between you and Michel (the leader of Project Vita)? 

- Is planning for a construction project good and clear? 
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Appendix 3 
The interview question asked during the interview with village chief Sebestiao in Linga Linga. 

 

Question about Linga Linga: 

- Population?  

- Rate of population?  

- Average Age? 

- Gender quota? 

- What do people work with? 

- Leadership structure?  

- Ethnic groups?  

- Languages?  

- Inheritance systems?  

- Religious beliefs?  

- Rate of criminality and violent? 

- To which grade does the children go to school?  

 

Question about the houses in Linga Linga: 

- How many houses exist in Linga Linga? 

- Is the any demand of housing? If yes, how many houses?  

- Who is demanding of houses? 

- Why are they in demand? 

- What kind of house does people live in today? 

- Does people have knowledge about the pros and cons of clay houses?  

- Who decides and give approval of construction work?  

-  Where does the local people buy their material while building houses. 

- What can affect the building process nature wise? 
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Appendix 4 
The interview question asked during the interview local stores owner in Linga Linga and 

Morrumbene.  

 

- What do you sell? 

- How much does it cost? 

- Where do your get/buy your material from? 

- Who are your customers? 

- Are you flexible of selling what the customer what you to sell?  

- Do you deliver your material to customer?  
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