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ABSTRACT 

Global concerns for protecting the environment support the use of 
local materials for construction. At the same time, there are global calls 
to address the needs of communities displaced by war, persecution or 
disaster. This paper provides a link between these environmental and 
social concerns by exploring the impact of local building materials on 
the health and well-being of displaced communities. 

It finds that local is defined by the context in which it is used and can 
encompass a broad range of materials that are natural, industrially 
processed, recycled, reclaimed or adapted. By utilising a framework 
derived from the socio-environmental justice theory, it evaluates 
the impact of local materials used in two temporary non-residential 
buildings- the Jarahieh school for Syrian refugees in Lebanon and the 
Integrated Community Center for Rohingya refugees in Bangladesh. 
The materials examined fluctuate between positive and negative socio-
environmental impacts along the two cases’ life cycles. This is due to 
several factors including economic and time constraints. Yet, overall, the 
materials positively affect the health and well-being of both the Syrian 
and Rohingya refugees who make use of the buildings and those that 
were involved in constructing them. The refugees gain quality shelters 
that help alleviate the uncertainties associated with displacement while 
building social ties with their host communities and gaining economic 
opportunities. The process of utilising local materials also enables them 
to preserve their cultures and identities while contributing to a reduction 
in the negative environmental impacts associated with the construction 
industry.

Thus, the benefits of utilising local materials in constructing temporary 
buildings within displacement contexts demonstrate a clear 
compatibility between social and environmental causes. Nevertheless, 
this paper also highlights the need for further research across 
displacement contexts to determine the extent to which the positive 
impacts of local building materials can be enhanced and balanced 
between social and environmental goals.
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01 
INTRODUCTION
 
 
Despite wide research conducted about the benefits of using local 
materials for their minimal impact on the environment, there is no 
standard criteria for determining what a local material is, for whom and 
for what building purpose.

It is also globally recognised that the built environment needs to shift 
to a more sustainable practice that utilises local skills and resources 
(Mensah, 2019). This is supported by the rationale that as the building 
sector becomes more resource efficient, its environmental impacts and 
associated economic costs reduce (Petrovic et al., 2019). At the same 
time, evolving humanitarian standards promote the right of displaced 
communities to standards of living that will guarantee their health and 
well-being (Robinson, 2010). This aligns with the awareness that forced 
displacement due to war, conflict, persecution or disaster is no longer 
uncommon or temporary (UNHCR, 2020). The UNHCR recorded that the 
number of displaced people across the globe had grown to 79.5 million 
by the end of 2019 (UNHCR, 2020). This figure encompassed internally 
displaced persons taking flight within the constraints of national 
borders as well as asylum seekers and refugees who were able to cross 
international borders. 

Thus, the UNHCR’s catalogue for shelter design promotes the 
adaptation of emergency shelter to geographic and cultural 
contexts and the use of local materials and skills (UNHCR, 2016). 
However, displaced communities often have to compete with host 
communities for materials to rapidly construct temporary shelters, 
which leads to social tensions and pressure on the environment 
(UNHCR, 2017). Consequently, displaced communities employ 
alternative materials, which are available within their surroundings to 
improve their shelters and construct make-shift schools, hospitals 
and markets (UNHCR, 2017). 

In the context of displacement, 
who determines what is local, and 
how? Also, what impact do local 
building materials have on the 
health and well-being of displaced 
communities?
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Therefore, in the context of displacement, who determines what is local, 
and how? Also, what impact do local building materials have on the 
health and well-being of displaced communities?

This paper examines the impact of using local building materials 
for development projects (particularly non-residential buildings) 
on the physical health and socio-economic well-being of displaced 
communities. Hence, its research objectives are: 

• Understand what a “local” building material is, its characteristics in 
comparison to “non-local” materials, and the influencing factors that 
lead to one being favoured over the other for emergency shelter.

• Based on an understanding of existing theories and methods, 
develop a suitable framework for measuring the impact of local 
building materials. 

• Analyse the impact of local building materials in selected buildings 
using the developed framework. 

This research utilises a qualitative methodology to reflect on existing 
discourses about local materials, establish a definition of local materials, 
and adapt the socio-environmental justice theory as a framework 
to evaluate their impact in displacement contexts. It also utilises 
secondary data on two selected case studies: the Jarahieh school by 
CatalyticAction in Lebanon and the Integrated Community Center by 
Rizvi Hassan in Bangladesh. 

Both buildings are constructed for use by Syrian and Rohingya refugees 
respectively, and utilise local materials, construction skills and labour 
from both refugee and host communities. Thus, the two case studies 
serve to test and qualify the impact evaluation framework in relation to 
the socio-environmental justice theory, as well as determine whether 
the impacts of local materials vary between geographic contexts, 
cultures and building types. 

The qualitative research method is preferred as it enables extensive 
discourse analysis and proves useful in examining secondary data 
sources such as articles, books, declarations and policies. However, 
limitations of this paper include the subjectivity engrained in qualitative 
research methods and the interpretation of secondary data. The limited 
data available on the two case studies also affects the analysis and 
application of the impact evaluation framework.

Chapter 2 focuses on reviewing recent literature on local building 
materials and linking them to health and well-being. Chapter 3 discusses 
the theoretical framework that forms the basis of this research and 
chapter 4 focuses on analysing the case studies and discussing 
the results. Lastly, chapter 5 concludes with major findings and 
observations, as well as suggestions for further research.  
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02 
LITERATURE REVIEW
 
 
Through a review of recent literature, varying definitions of local 
materials in relation to non-local materials (often referred to as “global”) 
are examined. The review extends to the varying selection criteria for 
local materials and the methods by which their impacts are evaluated. It 
also includes an examination of theoretical links between local materials 
and health and well-being. 

2.1 Definition of local materials

Danso (2013) refers to local materials as those manufactured using 
locally available raw materials and skillsets. His definition encompasses 
a wide range of materials that include concrete, glass and steel, 
which utilise naturally available raw materials like limestone, silica and 
iron ore. However, materials like concrete and steel have also been 
categorised as non-local or global due to their industrialised production 
processes, their availability in multiple geographical contexts and their 
global applicability in various building types (Magutu, 2015; Escamilla 
and Habert, 2015; Sinisterra, 2004). As such, Sinisterra (2004) and  
Ugochukwu and Chioma (2015) define non-local materials as modern, 
foreign and imported with no direct links to a particular location’s 
indigenous and traditional building practices. 

Therefore, certain definitions of local materials are constrained by 
location and culture, and favour the notion that local is traditional 
or vernacular and manufactured through non-industrial processing 
methods (Escamilla and Habert, 2015; Sinisterra, 2004). This includes 
materials like bamboo, clay and wood that are predominantly used 
for vernacular architecture through building practices employed by 
indigenous communities. On the other hand, Ugochukwu and Chioma 
(2015) define a local material as one that can be produced from locally 
available natural resources like earth, straw, stone and timber using 
limited industrial processing methods or environmentally friendly 
technologies regardless of its traditional significance or cultural 
meaning.

Similarly, Stevenson, Jones and Macrae (2002) expand their definition 
of local beyond the traditional and vernacular to include recycled and 
reclaimed materials. Vidya and Radha (2016) also include alternative 
and unconventionally hybrid natural and man-made materials such as 
corrugated bamboo roofing sheets, fibre-reinforced clay, and bricks 
made of fly ash and coal waste in their definition of local. Thus, although 
“local” is closely associated with the natural, traditional or vernacular, 
it often encompasses man-made industrial materials that can easily 
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be sourced, given physical, geographic and economic constraints. 
Furthermore, the contrasting definitions of local materials as both 
vernacular and modern or exclusively vernacular and traditional 
demonstrate that their cultural and social significance varies depending 
on the context in which they are used. 

2.2 Selection criteria for local materials

Morel et al. (2001) consider a material’s availability, embodied energy 
and transport requirements as factors that influence material selection. 
They state that a readily available material that is cheaper and faster to 
transport is more preferable than one with a similar embodied energy 
that is less transportable (Morel et al., 2001). Others consider where 
material selection takes place, by whom and under what temporal and 
economic conditions (Huberman and Pearlmutter, 2008; Stevenson, 
Jones and Macrae, 2002). Huberman and Pearlmutter (2008) also 
mention that a building’s intended energy consumption influences what 
materials are used in its construction.

Figure 1. 
Hierarchy of the 
decision problem | 
Source: Akadiri et al. 
(2013)
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Khan and Loke (2017) argue that upholding social or environmental 
justice contributes to the complexities of material selection in 
displacement contexts. For instance, when displaced communities are 
actively engaged in selecting a local material, its cultural relevance, 
aesthetics and maintainability can be emphasised. However, where a 
material such as a recycled or hybrid one lacks cultural significance 
to a community and its benefits are not recognised, its utilisation in 
emergency shelter construction is limited (Khan and Loke, 2017). 
Simultaneously, in emergency shelter situations with crucial time 
constraints, factors like material availability, transportability and ease of 
construction are highly important and are usually prioritised alongside 
environmental impact, resource efficiency and social empowerment 
(Sinisterra, 2004).

Nevertheless, due to the dependency of displaced communities 
on external support, decision making for material selection is often 
influenced by multiple actors and frequently dominated by humanitarian 
organisations and donors (Khan and Loke, 2017; Terne et al., 2017). 
Akadiri, Olomolaiye and Chinyio (2013) address the complexities 
associated with multi-stakeholder led material selection by establishing 
a selection method based on environmental, social, technical and 
economic factors while acknowledging the stakeholders’ varying 
priorities. These factors are manifested into criteria that form the basis 
of a decision problem shown in Figure 1, in an attempt to illustrate the 
rationality behind an often subjective process. 

Although the stakeholders’ overall goal is to select a sustainable 
material, the decision problem shows that several building alternatives 
can result from prioritising certain criteria over others and making trade-
offs during the decision-making process.

 

2.3 Impact evaluation for local materials

Despite a knowledge-based research gap on the impact of local 
materials in displacement contexts, most literature generally discuss 
the benefits and problems of local materials across socio-economic, 
socio-cultural or environmental dimensions (Danso, 2013; Escamilla and 
Habert, 2015; Sinisterra, 2004; Vidya and Radha, 2016).

Danso (2013) utilises surveys to evaluate the benefits and problems of 
houses constructed with local materials in Ghana. The survey results 
reveal that cultural heritage is the highest-ranked benefit of local 
materials in this context, while low structural strength is the highest 
ranked problem (Danso, 2013). Nevertheless, Danso points to the 
subjectivity of this evaluation method and notes that a problem like 
low structural strength could be viewed as an opportunity to promote 
the use of alternative and hybrid materials with improved structural 
strength.

In response to the limited research on local materials in displacement 
contexts, Escamilla and Habert (2015) conduct a comparative 
assessment of the environmental, technical and economic impacts of 
construction materials in 20 post-disaster shelters across 11 geographic 
locations. Unlike Danso, they employ a life cycle assessment (LCA) 
approach, which tends to focus more objectively on the environmental 
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impacts of materials throughout a building’s life cycle. Still, they modify 
the approach to include the cause-and-effect relationships between the 
socio-economic dimensions of human activities and their environmental 
impacts.

Escamilla and Habert conclude that low-price shelters can perform 
effectively with low environmental impacts regardless of the material 
used. Nevertheless, while relatively non-local materials like concrete 
and steel are better in technical performance, materials like bamboo and 
wood are more likely to have low environmental impacts and costs in the 
long term (Morel et al., 2001; Escamilla and Habert, 2015). This also links 
to the reduced amount of transportation involved with the use of certain 
materials (whether local or not) and the increased input into a local 
economy or culture (Stevenson, Jones and Macrae, 2002).

Sinisterra (2004) also contributes to filling the aforementioned research 
gap by empirically examining the application of alternative building 
materials for emergency housing solutions across three camps for 
displaced persons in Colombia. She explores a vast range of materials 
including plastic and metal sheeting, styrofoam, recycled paper, rubber 
cement, tarpaulin, timber and bamboo. Similar to Escamilla and Habert, 
Sinisterra’s approach consists of environmental and socio-economic 
parameters such as technology use, thermal and acoustic insulation, 
transportability, cost, safety, and cultural acceptance.

Sinisterra concludes that for temporary post disaster shelter, locally 
available labour and construction skills are strongly related to the 
sufficiency of camps for displaced persons. Her findings reveal strong 
linkages between building materials used for emergency shelter and the 
physical health and socio-economic well-being of their inhabitants. She 
also notes that the innovative use of local materials and technologies 
acknowledges the social and environmental diversity present in 
displacement contexts. However, alternative materials may not always 
result in positive environmental impacts during their extraction and 
production processes, but  when reclaimed or recycled appropriately, 
demonstrate a potential for lower negative environmental impacts than 
imported materials (Vidya and Radha, 2016; Sinisterra, 2004). 

2.4 Local materials and health and well-being

The WHO’s definition of health as “a state of complete physical, mental 
and social well-being and not merely the absence of disease or infirmity” 
(UNHCR, 2010:264) can be interpreted in relation to environmental 
and social factors. The definition encompasses indicators of hazards 
and diseases, as well as access to social networks, decision making 
platforms, and economic opportunities (WHO, 2012). In the built 
environment context, these indicators relate to the physical and social 
infrastructures involved in the extraction of materials and their use 
in buildings. They can therefore, be used to evaluate the effects of 
a building on its primary and secondary users as well as the actors 
involved in its design and construction (Youssef, 2018).

Sinisterra (2004) and Vidya and Radha (2016) consider the physical and 
chemical properties of building materials as part of the environmental 
dimension and link them to the physical health of building users. 
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They relate structural strength and fire resistance to safety, thermal 
resistance to comfort, and chemical toxicity to air quality and breathing. 
On the other hand, Park, Yoon and Kim (2017) argue that although 
a material can affect physical health through its interactions with a 
region’s air, water, soil and biodiversity, its non-physical properties like 
visual aesthetics, cultural significance and acoustic performance impact 
the sense of safety, comfort, psychological satisfaction, productivity and 
well-being associated with the experience of a space.

Sen’s Capability Approach conceptualises well-being by focusing on 
an individual’s freedom of choice, physical conditions and capacity to 
utilise resources for his/her benefit (Frediani, 2010), and the Well-being 
in Development (WeD) approach views well-being as material, relational 
and subjective social processes that extend to the collective scale 
(White, 2010). At the individual scale, well-being encompasses factors 
such as self-esteem, positivity, contentment and resilience, while at the 
collective scale it includes supportive and inclusive relationships based 
on mutual trust and acceptance (Clini, Thomson and Chatterjee, 2019).

In displacement contexts, well-being as a component of health is 
assessed at both individual and collective scales (Katz, 2017; Ashmore 
et al., 2003). A community’s sense of belonging is ruptured by 
displacement and an individual’s positivity affected by the uncertainty 
of temporary settlements (Katz, 2017; Thomas and Thomas, 2004). Katz 
(2017) notes that the Darfurian and Afghani refugees in Calais Jungle (a 
refugee camp in France) obtained autonomy and a site-specific sense 
of place when they collectively constructed shelters that reflected 
their cultures and served multiple functions like shops, restaurants and 
salons. Ashmore et al. (2003) also note that a displaced community’s 
sense of comfort, dignity and security extends beyond access to 
high-quality shelter to include the availability of work and social 
infrastructure. Hence, the utilisation of local materials, coupled with 
the active participation of community members in emergency shelter 
construction, aids in relieving the psychological distress associated with 
displacement. It also facilitates the expression of solidarity from the 
host communities who support such activities (Ashmore et al., 2003; 
Katz, 2017).

Thus, unlike the physical indicators of health, well-being is subjective 
and varies by context. Therefore, to evaluate the impact of local 
materials on displaced communities, both physical health and well-
being indicators must be considered in order to account for variations 
between geographical and cultural contexts, as well as individual and 
collective experiences.
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03 
THEORETICAL FRAMEWORK 
 
3.1 Socio-environmental justice

Socio-environmental justice has been used since the 1980s by political 
movements and researchers as a theoretical framing with which to 
interrogate the relationships between social groups and environmental 
resources. Walker (2012) and Schlosberg (2007) apply distributive, 
participation and recognition based justice models to frame discourses 
about inequalities that result from society’s reactions to environmental 
concerns. However, Velicu and Kaika (2017) argue that this framing 
should also include a political dimension to account for power dynamics 
and human-human relationships. Based on this, socio-environmental 
justice connects social justice to environmental justice and focuses on 
equitable distribution of social, political, economic and environmental 
benefits within a society (Hansel, 2018). 

Therefore, the socio-environmental justice theory slightly differs from 
the bioregionalism theory, which focuses more on ecology and the 
active protection of the environment by members of a locality and less 
on human-human relationships (Stevenson, Jones and Macrae, 2002). 
Bioregionalism deconstructs complex environmental and ecological 
issues by using “bioregions” which are defined by natural characteristics 
rather than man-made divisions (Alexander, 1990), whereas settlements 
for displaced communities are created out of necessity rather than 
natural processes. It also homogenises members of a community by 
emphasising the need for a bio-region’s inhabitants to live indigenously 
through practices that are suited to its weather patterns, climate and 
watersheds (Alexander, 1990). Thus, without a socio-environmental 
justice lens, the complex interrelationships between members of a 
displaced community and host community as a result of their multiple 
intersecting identities would be overlooked.

Furthermore, the socio-environmental justice framing is applicable 
to a wide variety of contexts that include but are not limited to 
environmental issues like forestry conservation and wildlife protection. 
However, its application in the built environment is largely limited to 
housing inequalities. Khan and Loke (2017) attempt to address this by 
expanding its application to post-disaster construction. They explore 
the socio-environmental implications of utilising local materials, 
traditional building practices and alternative construction technologies 
to provide emergency shelter for communities affected by earthquakes 
in Pakistan. They develop a matrix that enables a critical assessment of 
the adherence of disaster interventions to social justice indices while 
considering the socio-political and physical-environmental dimensions 
of the interventions’ effects.
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Therefore, similar to Khan and Loke (2017), this paper expands the 
application of the socio-environmental justice framing in the built 
environment by focusing on displacement contexts. This framing 
establishes a link between international declarations that address 
the rights of refugees to secure and safe shelter and environmental 
discourses that promote the use of local building materials. Thus, 
although several definitions of socio-environmental justice exist, Bryant 
(1995)’s definition proves most relevant to displacement contexts and 
supports an examination of the health and well-being of communities in 
relation to environmental risks: 

“the cultural norms, values, rules, regulations, behaviours, policies 
and decisions to support sustainable communities, where peo-
ple can interact with confidence that their environment is safe, 
nurturing and productive”

Bryant (1995:6) cited in Walker (2012:9). 

 
3.2 Analytical framing

The socio-environmental justice theory encompasses multiple 
dimensions ranging from spatial, physical and material to human, 
abstract and intangible. However, Walker (2012) takes a straightforward 
approach and deconstructs recent socio-environmental justice 
literature into its social and environmental dimensions as illustrated in 
Table 1.  

Social Dimension

Race
Ethnicity
Class
Income
Deprivation
Housing 
Gender
Disability
Indigene
Age
Family size

Environmental Dimension 

Pollution
Waste
Urban dereliction
Disasters
Fuel
Climate change
Transport
Forestry
Wildlife
Agriculture
Mineral extraction
Biodiversity

Table 1. 
Social and 
Environmental 
dimensions of recent 
research. 
Source: Adapted from 
Walker (2012:2)

Building upon Walker (2012)’s framing, the social dimension 
encompasses human aspects that include ethnicity and deprivation, 
which strongly relate to the intersectional identities of refugees. 
Therefore, this dimension could be broadened to include war, political 
unrest and displacement. 

Likewise, factors within the environmental dimension such as mineral 
extraction, transport and waste relate to the production and utilisation 
of building materials, whether local or not. The link appears between 
the two dimensions when the intersecting identities of decision makers 
and users within the built environment are taken into consideration. 
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Specifically, in displacement contexts, this would mean questioning 
what social and environmental factors influence the definition, selection 
and utilisation of local building materials for emergency shelter. 
Additionally, beyond influencing factors, this examination should include 
criteria for measuring the impacts of such building materials on both the 
social and environmental dimensions of displacement contexts.

Therefore, the social and environmental dimensions of socio-
environmental justice form the basis for developing a framework that 
analyses the definition, selection and impacts of local building materials. 
The social dimension synthesises several factors identified from 
existing literature, which encompass cultural and economic factors, 
while the environmental dimension includes technical and physical 
factors relating to health and the environment. 

Definition - This framework (illustrated in Figure 2) includes factors that 
are most relevant to the definition of local materials in displacement 
contexts. The UNHCR’s catalogue for shelter design considers cultural 
and local skills necessary for the rapid construction of temporary 
shelters (UNHCR, 2016). Therefore, the social dimension includes 
various actors within the displaced and host communities and the 
external officials that have a stake in determining what types of 
emergency shelter get built. It also embodies intangible factors like 
the political climate that results in the displacement of communities 
to new geographic locations, time limitations that necessitate rapid 
construction and the cultural building traditions, values and meanings 
preserved by the communities. Simultaneously, the environmental 
dimension includes the geographic location which determines what 
materials are naturally present as well as the conditions that make 
certain man-made materials readily available in abundant quantities. 

Fugure 2. 
Socio-environmental 
framework.
Source: Author’s 
illustration building upon 
existing criteria from 
literature review.
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Selection – The definition of a local material influences material 
selection alongside other social and environmental factors. The social 
factors include the costs, time and labour involved with producing the 
identified materials and constructing a specific type of building with a 
unique function and specific life span such as a permanent school or 
temporary community center. Within the environmental dimension, 
comfort and maintenance considerations play a role in selecting building 
materials that can adequately respond to climatic conditions. The 
ability of the material to last for the required lifespan of the building 
and be within accessible reach after production are also factors within 
the environmental dimension. However, alongside a material’s physical 
proximity to the site where it is needed, a key consideration is also the 
embodied energy of the material due to its extraction, processing and 
transportation (Huberman and Pearlmutter, 2008).

Impacts – The type of material selected plays a role in the overall impact 
of the building on both the environment and the community involved in 
constructing and utilising the building. These impacts, though numerous, 
are limited to factors that directly relate to social, cultural, economic 
well-being and physical health as well as geographical and climatic 
effects. Thus, the social dimension includes factors that measure 
how safe building users feel and the connectivity between displaced 
communities and their host communities. It also includes how relevant 
local building materials are to preserving the culture and broadening 
the livelihood opportunities of the community. On the other hand, the 
environmental dimension includes the effect of the building on users’ 
health based on the thermal, acoustic and toxicity characteristics of 
the building material. It also includes factors that embody the effects of 
continuous extraction and increased utilisation of local materials on the 
topography of the region, its climate and habitats for flora and fauna in 
the long run.
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04 
CASE STUDY ANALYSIS
 
When applied, the socio-environmental justice analytical framework 
examines the social and environmental dimensions of the definition, 
selection and impacts of local materials across the life cycles of selected 
case studies.  

4.1 Case study context

Both cases are temporary non-residential structures located in 
refugee camps. Given the urgency associated with providing shelter 
in displacement contexts, aid agencies, architects and engineers 
collaborated to fund, and rapidly design and construct the buildings 
alongside members of the refugee and host communities.

Image 1. 
Jarahieh school. 
Source: CatalyticAction

Location:

Typology:

Project type:

Built area:

Built year:

Construction period:

Intended lifespan:

Architects:

Primary users:

Jarahieh Informal Tented 

Settlement (ITS), El 

Marj Municipality, West 

Bekaa, Lebanon

Educational

Redeveloped structure

422 sqm

2016

3 months

Temporary

CatalyticAction

Children (5-14 years)

4.1.1 Jarahieh school

The Jarahieh school is located in Jarahieh - one of the largest informal 
settlements for Syrian refugees in Lebanon’s Bekaa valley. The region is 
an agricultural area characterised by its extremely cold winter months 
and hot and dry summer months (CatalyticAction, 2017a). Prior to its 
redevelopment, the school was a temporary wooden structure covered 
in UNHCR standard tarpaulin. From 2013 to 2016, its users included 10 
teachers and over 300 children enrolled in an educational programme 
managed by the Syrian NGOs - Jusoor and Sawa for Development Aid 
(Jusoor, 2020).
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In 2016, CatalyticAction, in collaboration with Arup engineering, 
redeveloped the school mainly through a “dismantling, transfer and 
adaptation” of Save the Children Italy’s temporary wooden pavilion 
for the 2015 Milan Expo (Conti, Dabaj and Pascucci, 2020). After its 
redevelopment, the school acquired multiple secondary uses for 
Jarahieh’s residents, including evening classes for adults, a public space 
for extracurricular activities, as well as an aid distribution center when 
necessary (CatalyticAction, 2017b).

4.1.2 Integrated Community Center

The Integrated Community Center for women is located in Cox’s 
Bazaar, Bangladesh, in one of the world’s largest refugee camps – 
Kutupalong (Abdel, 2020). The region’s subtropical monsoon climate 
is characterised by hot and humid months, extremely heavy rainfall, 
severe thunderstorms and heat waves (Khatun, Rahid and Hygen, 2016). 
Bangladeshi communities in Cox’s Bazaar have shared their land and 
resources with Rohingya refugees from Myanmar since 2017, which 
occasionally results in tensions between them. Therefore, UNHCR 
and the Bangladesh Rural Advancement Committee (BRAC) run 
programmes aimed at improving the relationships between minority 
and majority Rohingya groups as well as with the surrounding host 
communities (Contextbd, 2020). 

Thus, the center is one of the infrastructural projects funded and 
supported by UNHCR and BRAC to provide communal support 
for Rohingya refugees, particularly minority groups like the Hindu 
Pará. Due to the transitionary nature of the camp, the structure 
was designed using an adaptable modular system of flat-pack steel 
and bamboo partitions that can easily be disassembled and reused 
elsewhere (Abdel, 2020). 

4.2 Comparative analysis

Despite the general similarities between the two cases, the definition 
of local materials adopted by the projects’ stakeholders rationalises 
their selection of different building materials. This forms the basis for 
comparing the social and environmental impacts of selected materials 
present in the two cases.

Image 2. 
Integrated Community Center.
Source: Rizvi Hassan

Location:

Typology:

Project type:

Built area:

Built year:

Construction period:

Architect:

Primary users:
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4.2.1 Definition & selection of local materials 

Both the Jarahieh school and the Integrated Community Center portray 
a convergence of stakeholder interests to address refugees’ needs 
while upholding environmental consciousness, albeit in slightly different 
ways. Save the Children Italy’s pavilion was designed with the intent to 
be disassembled and donated to a charitable cause after the Milan expo 
(Zilliacus, 2017), which aligned with CatalyticAction, Jusoor, Sawa for 
Development and the Jarahieh residents’ goal to upgrade the existing 
school. Likewise, UNHCR and BRAC held focus group discussions with 
members of the Hindu Pará community to ensure their participation 
in constructing the Integrated Community Center (Contextbd, 2020), 
which aligned with the architect, Rizvi Hassan’s design approach of 
combining traditional building techniques and local materials with 
modern ones.

However, despite a convergence of stakeholder interests, other 
influencing factors - political climate, time, location and material 
availability - contribute to a variance in what is deemed “local” for the 
two cases. For instance, Bangladesh’s political climate and proximity to 
Myanmar facilitated the influx of Rohingya refugees into Kutupalong 
and an assimilation of their similar traditional bamboo construction 
practices. Yet, in Jarahieh, Lebanon where wood construction is 
prevalent, similar bamboo structures would not be considered local. 
Rather, despite being imported from Italy, the wood from the Save the 
Children pavilion was easily assimilated into Jarahieh’s built environment, 
thereby buttressing the view that local is relative to the geographical, 
cultural and practical contexts in which it is used.

Material availability in the two cases also concurs with Morel et al. 
(2001)’s argument that whether naturally available or not, materials that 
are cheaper and faster to access are more deserving of being referred 
to as local. The Integrated Community Center’s structural framework 
was made of readily available steel from a nearby town (Chittagong) 
rather than naturally grown structural bamboo, which has a lengthy 
growing period of about three years (Abdel, 2020). The colourful woven 
mattresses used as a protective heat layer beneath the Center’s roof 
were also selected based on their availability at affordable prices in 
the local market (Contextbd, 2020). Likewise, the wide presence of 
Lebanese sheep farms in the Bekaa valley aided the use of sheep’s wool 
to insulate the Jarahieh school (CatalyticAction, 2018). 

Thus, from examining the several intersecting factors within the two 
cases, “local” is deemed as neither exclusively traditional nor vernacular, 
but inclusive of natural, processed, adapted and reclaimed materials. 
It encompasses materials that can be utilised globally despite socio-
environmental factors, materials that are only relevant to a specific 
building type, climate, region or group of people, and materials that are 
unconventional in their application to the built environment. Therefore, 
based on this definition of local that is most relevant to the two cases 
(Jarahieh School – JS and the Integrated Community Center – ICC), Table 
2 below categorises and details the social and environmental factors 
that influence material selection.
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Corrugated 
metal sheets

 

 

Steel 

Glass

Concrete

Plastic

Wood (timber)

JS 

 
 
ICC 
 

JS

ICC

JS

ICC

JS

ICC

JS

ICC

JS

ICC

Roof & external 
rainscreen

 
 
Roof, windows & 
doors
 

Structural steel 
connectors

Structural 
framework & 
window- panes

Windows & skylight

Floor patterns

Foundation, floor

Foundation, wall 
footing & floor

Holds for climbing 
wall

--

Building frame/ 
structure

--

Building use 
Costs  
Time 
Skills & labour

Building use 
Costs 
Time 
Skills & labour
 
Costs 
Time 
Skills & labour

Costs 
Time 
Skills & labour

Costs
Time
Skills & labour

Building use
Aesthetics
Skills & labour

Building use
Skills & labour

Building use
Aesthetics
Skills & labour

Building use

--

Building use
Costs
Time
Skills & labour

--

Climate 
Durability 
Transportability

 
Climate 
Durability 
Transportability

Climate 
Durability 
Transportability

Climate 
Durability 
Transportability 

Climate
Durability

Climate

Climate
Durability

Climate
Durability

--

--

Climate
Transportability
Embodied energy

--

Metal sheets were both readapted 
from the pavilion and reclaimed 
from a nearby dismantled farm in 
the Bekaa valley

Metal sheets from Chittagong 
are light weight and durable 
enough to withstand Bangladesh’s 
monsoon months 

Steel used to ensure the 
structure’s durability and safety 
was manufactured by skilled 
welders in Lebanon

Steel is a readily available & cost-
effective alternative to structural 
bamboo in the region

Locally manufactured double-
glazed windows and skylights 
reused from the Save the 
Children pavilion ensure adequate 
ventilation and lighting

Local craftsmen and community 
members made the floor patterns 
with broken glass and ceramic tiles

For structural stability, easy clean-
ing and durability to constant use

To create an impervious and 
structurally sound floor that 
requires little maintenance

Sudbloc Boulderhalle Berlin, 
an indoor rock-climbing facility, 
donated the plastic holds for the 
school’s outdoor climbing wall

-- 

Adapted wood from the pavilion, 
new structural wood purchased 
from Lebanon and the school’s 
existing wooden poles and beams 
were utilised to save costs and 
time

--

Building
material Building component Notes

Influencing factors

Social Environmental

Table 2. 
Material selection & influencing factors.
Source: Author’s analysis 
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Wood (MDF/ 
OSB panels)

Muli bamboo

Sheep’s wool

Colourful 
woven plastic 
mattresses

Woven bags

Wire mesh

JS

ICC

JS

ICC

JS

ICC

JS

ICC

JS

ICC

JS

ICC

Interior sandwich 
walls

--

--

Wall panel in-fills

Thermal & acoustic 
insulation for the 
walls & roof

--

--

Thermal insulation 
for the roof

Insulation support 
for the roof

--

Insulation support 
for the walls

Windowpane

Building use
Aesthetics
Costs

--

--

Costs
Time
Skills & labour

Building use
Costs
Skills & labour

--

--

Aesthetics
Costs
Skills & labour

Costs
Skills & labour

--

Costs
Skills & labour

Costs
Skills & labour

Climate
Durability
Transportability
Embodied energy

--

--

Climate
Embodied energy

Climate
Transportability
Embodied energy

--

--

Climate
Durability
Transportability

Transportability

--

Transportability

Climate
Transportability

Ecologically friendly and durable 
wood panels were used for the 
visually appealing sandwich walls

--

--

Readily available Muli bamboo, 
which grows faster than 
structural bamboo, is widely 
used for self-build projects by 
refugees in combination with or 
as an alternative to UNHCR tent 
materials

Wool from 714 Awassi sheep 
purchased from the local farmers 
and treated with women from 
Jarahieh ITS was used to insulate 
the school building

--

--

Colourful and affordable 
mattresses from the local market 
were used for thermal protection 
and ceiling aesthetics 

Affordable woven bags from the 
local market hold the wool in place

--

Affordable and readily available 
green mesh used in protecting 
agricultural fields was used to 
support the wool in the walls

Chicken mesh available in the 
local market was used to allow 
ventilation even when the center’s 
windows are closed

Building
material Building component Notes

Influencing factors

Social Environmental
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From Table 2, it is evident that the recurrence of influencing factors 
like building use, climate, material costs and durability for most of the 
materials reflects the priorities of the buildings’ stakeholders. Also, even 
though the two cases often utilised similar materials for varying reasons, 
the presence of both social and environmental influencing factors for 
each material points to the stakeholders’ socio-environmental values 
and their goal to provide refugees with dignified environments to access 
their rights such as education and political participation.

4.2.2 Impact of local materials

The socio-environmental justice values embodied by the two cases 
make it difficult to distinguish the direct impacts of local materials from 
the cases’ overall impacts. However, such a delineation is made possible 
by extrapolating the impacts component of the earlier established 
analytical framework along selected phases of the two cases’ life cycles 
as illustrated below in Figure 3.

A building’s life cycle typically includes four phases (material production 
or sourcing, construction, building use, and end-of service) that revolve 
around the design phase (Gomes et al., 2014). The design phase is 
excluded from the extrapolation illustrated in Figure 3 as materials are 
selected and specified within this phase and measuring their impacts 
would not be feasible. Rather, the impact evaluation consists of the 
material sourcing, construction and building use phases whereby 
materials are extracted, processed into building components and 
transported to site, then assembled into building entities that are 
experienced, operated and maintained (Ngwepe and Aigbavboa, 2015). 
This extrapolation also excludes the end-of service phase, which 
consists of demolition or disassembly and reuse or recycling, as the 
two cases analysed are still within the building use phase. The data 
needed to evaluate the impacts within this phase are, therefore, not yet 
available.

Image 3. 
Impact evaluation across 
select life cycle phases. 
Source: Author
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The scope of materials examined across the life cycle phases is limited 
to one industrially processed material and one natural material per 
case study. The extensive use of metal as corrugated sheets and steel 
members in the two cases, as well as the strong links held by sheep’s 
wool and bamboo to traditional practices, justify an evaluation of their 
impacts on the health and well-being of the displaced communities.

Metal – Figure 4 illustrates the comparison between metal’s social 
and environmental impacts across the two cases’ life cycles, from the 
sourcing to the building use phases. From this figure, it is evident that 
metal’s presence across the two cases’ life cycles has more positive 
social impacts than environmental impacts.

Sourcing phase – As illustrated in Figure 4, both cases strengthen the 
social ties between host and displaced communities by utilising metal 
products from the refugee camps’ surroundings. The JS’s corrugated 

Image 4. 
Comparative impact 
evaluation of metal in 
JS & ICC.
Source: Author
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iron sheets were both sourced from the disassembled Save the Children 
pavilion and purchased/recycled from a nearby farm in Bekaa (Conti, 
Dabaj and Pascucci, 2020).This created links between the Syrian 
refugees and the international community, strengthened their existing 
with the Bekaa valley Lebanese farmers, and contributed to the farmer’s 
incomes. Similarly, the ICC’s corrugated roofing sheets and steel 
members were purchased from Motaleb Steels company in Chittagong, 
thereby contributing to local livelihoods supported by the city’s steel 
industry (Abdel, 2020).

The negative environmental impacts of sourcing (extracting, processing 
and transporting) metal products presented in  Figure 4, outnumber 
the positive impacts for both cases. In the JS case, the corrugated 
iron sheets donated from the pavilion were shipped over a distance of 
2,586km from Milan to Lebanon (Zilliacus, 2017) and further transported 
by trucks to Jarahieh, which contributed to global carbon dioxide (CO2) 
emissions. Likewise, the steel industry’s energy intensiveness and its 
dependency on non-renewable mineral resources like iron ore, coupled 
with the transportation of the ICC’s metal components from Chittagong 
to Kutupalong, contributed to the depletion of natural resources as well 
as the release of CO2 and other pollutants into the environment. 

Also, the long-term effects of continuous raw material extraction 
and environmental pollution include erosion, biodiversity loss, global 
warming and rising chronic health conditions in humans and animals 
(Ngwepe and Aigbavboa, 2015). However, both the JS and ICC attempt 
to address these negative effects, albeit in different ways. The JS’s reuse 
and reclamation of corrugated sheets from the pavilion and the Bekaa 
valley farm circumvents the energy and resource intensive processes 
associated with producing new metal sheets. It also aids in alleviating 
the physical hazards associated with metallic scrap waste while 
reducing the amount of waste that would otherwise end up in landfills. 
Likewise, the ICC’s use of light-weight flat-pack modular steel members 
made them easily transportable and re-usable, hence reducing CO2 
emissions and ensuring less wastage of resources beyond the building’s 
life cycle (Abdel, 2020). 

Construction phase – The social and environmental impacts of the 
metal building materials during the construction phase of the two 
cases illustrated in Figure 4 are more closely linked to the displaced 
communities’ health and well-being due to the phase’s labour-
intensiveness. The ease of construction associated with the JS’s 
corrugated walls and the ICC’s modular steel framework facilitated 
the active participation of skilled, semi-skilled and unskilled refugee 
and host community members (Abdel, 2020; Zilliacus, 2017). This is 
demonstrated by community members’ personal accounts about the 
the JS’s construction process:

“We learned new building skills from the expert team and we will 
transfer this knowledge to others in the settlement” 

Hussein (44 years old),  labourer and resident of the Jarahieh settlement 
from Homs, Syria  (CatalyticAction, 2018:3).
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‘“The school project in Jarahieh is very unique, we were happy 
to see young experts engage in the construction with both the 
Lebanese and Syrian youth.” 

Kamal Al Jaji (53 years old) member of Al Marj municipality from 
Al Marj, Lebanon (CatalyticAction, 2018:3).

Alongside the creation of livelihoods and strengthening of social ties, 
another resident of Jarahieh observed that the Syrian refugees’ self-
esteem and sense of safety improved after witnessing an interrogation 
of the host-versus-refugee power dynamics that determine who gets 
assigned important or menial tasks during the construction process 
(CatalyticAction, 2018). The equal opportunity provided to both old and 
young Syrian and Lebanese community members in the construction 
process also links to general feelings of resilience, empowerment 
and a sense of belonging (CatalyticAction, 2017b). On the other 
hand, ascertaining the extent to which the Syrian refugees’ personal 
accounts hold true for the Hindu Pará community’s experience during 
the ICC’s construction is hindered by data limitations. However, as the 
ICC’s modular steel framework and roofing sheets were assembled 
by men from both the host community and the Hindu Pará community 
(Contextbd, 2020), an attempt to address similar power dynamics would 
have been made by the project’s stakeholders.

Furthermore, mishandling the sharp-edged corrugated sheets and blunt 
steel members in both cases had the potential to render injuries to the 
construction workers. Yet, although physically strenuous, the activities 
associated with assembling the metal parts such as lifting, balancing, 
screwing and hammering helped channel the community members’ 
energy towards positive outcomes due to the need for constant 
collaboration between workers.

Building use phase – The social and environmental impacts of metal 
within the two cases’ use phase are predominantly positive. The 
JS’s visually appealing colourful corrugated sheets contribute to an 
improvement of the Jarahieh settlement’s aesthetics. As more refugees 
reclaim these metal sheets to fortify their homes, it has the potential to 
become a unique characteristic of the settlement’s built environment. 
On the other hand, despite the wide availability of steel in Bangladesh 
and its widespread use in the Kutupalong camp, its application in the 
ICC case as a structural element shifts the focus away from its visual 
properties. 

Nonetheless, the JS and ICC’s corrugated metal sheets directly impact 
the health and well-being of their primary users (children and women) 
due to their physical properties. The metal sheets serve as protective 
layers from weather elements like excessive sunlight and rainfall as a 
result of their opacity and imperviousness (Conti, Dabaj and Pascucci, 
2020; Abdel, 2020). The metal sheets are also good conductors of heat 
and have the potential to result in high indoor temperatures. However, 
the JS’s insulation and compact design as well as the ICC’s colourful 
roof insulation and open design contribute to keeping the indoor 
temperatures at conducive levels. Therefore, the two cases’ primary 
users are protected from external weather factors and simultaneously 
provided with comfortable indoor environments. 
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Sheep’s wool and Muli bamboo – Figure 5 compares the social and 
environmental impacts of sheep’s wool in the Jarahieh school to bamboo 
in the Integrated Community Center along the two cases’ sourcing, 
construction and building use phases. From this figure, it is evident that 
despite their physical differences, both materials embody an overall 
balance between positive social and environmental impacts across 
the two cases’ life cycles and their negative environmental impacts 
outnumber their negative social impacts.

Image 5. 
Comparative impact 
evaluation between JS’s 
sheep’s wool & ICC’s bamboo. 
Source: Author
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Sourcing phase – The sourcing of sheep’s wool and Muli bamboo in both 
cases strengthened social ties between host and refugee communities, 
contributed to a retention of cultural practices and uncovered livelihood 
opportunities as illustrated in Figure 5. 72% of Lebanon’s sheep farms, 
which are located in the Bekaa valley typically treated sheep’s wool as a 
waste material before its application in the JS (CatalyticAction, 2017b). 
Purchasing wool from the farms helped create solidarity practices 
between the Lebanese farmers and the Syrian refugees, and provided 
economic opportunities for the farmers and local women who cleaned 
and dried the wool (CatalyticAction, 2018). It also highlighted the cultural 
value placed on wool as it is commonly used by Syrian women in the 
camp to make pillows and mattresses as wedding gifts (Zilliacus, 2017). 
Consequently, it strengthened the Syrian women’s sense of dignity as 
their existing knowledge and skills contributed to materialising a school 
for their children. 

Thin and fast-growing Muli bamboo makes up about 70% of 
Bangladesh’s bamboo forest species (Ashaduzzaman et al., 2011). It 
is also traditionally cultivated across Asian countries like Bangladesh 
and Myanmar. Hence, its use in the ICC helped promote tolerance 
between host and refugee communities by preserving and highlighting 
their common cultural attachment to bamboo (Hodgkin, 2018), and 
sustaining bamboo-dependent livelihoods. However, the urgency 
and high demand of bamboo for sheltering Rohingya refugees puts 
pressure on Bangladesh’s bamboo supply and contributes to tensions 
with locals who also depend on bamboo for their construction needs 
(Hodgkin, 2018). Also, about 80% of Bangladesh’s commercially viable 
bamboo is grown on privately owned land, while the rest is logged 
illegally or harvested through forest leases (Hodgkin, 2018). This creates 
power imbalances that increase refugees’ dependency on foreign 
aid to provide their building materials. Thus, rather than becoming 
self-sufficient, the uncertainty associated with their transition period 
is exacerbated and their sense of safety and security is threatened 
(Contextbd, 2020).

Furthermore, the environmental impacts associated with sourcing 
both sheep’s wool and bamboo range from positive to negative as 
shown in Figure 5. For example, even though sheep wool can replace 
synthetic insulation materials like polystyrene which is generated from 
non-renewable energy resources, its processing is accompanied by 
certain health hazards if personal protective gear is not used properly 
(Dénes, Florea and Manea, 2019). Dust particles from the wool can 
irritate workers’ eyes and nasal passages and cause chronic respiratory 
problems in extreme situations (Mansour et al., 2014). Furthermore, to 
treat the wool and protect it from insect attacks, the women in the JS 
case used borax (CatalyticAction, 2018), which irritates the eyes and 
skin when it comes into contact with them. Likewise, despite the ICC’s 
use of Muli bamboo as a way to alleviate the pressure on Bangladesh’s 
slow-growing structural bamboo, the region’s large scale dependency 
on a limited range of bamboo species for construction purposes can 
lead to overharvesting, deforestation and biodiversity loss in the 
long run (Hodgkin, 2018). These reactions would in turn affect the 
topography and climate of the region, as well as the provision of clean 
water, air and food needed to sustain the health and well-being of human 
communities.
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Construction phase – Similar to metal, as illustrated in Figure 5, the 
social impacts associated with construction using both materials were 
largely positive as a result of the on-site interactions between local 
craftsmen in the ICC case and men and women in the JS case. The mix 
of traditional bamboo building practices with an innovative flat-pack 
steel frame in the ICC facilitated collective learning across craftsmen 
from both the host and refugee communities (Architectural Digest, 
2020). However, the minimal participation of women in both cases 
can be linked to prevailing gender roles and perceptions that typically 
exclude them from participating in physically strenuous construction 
practices like heavy lifting, which is regarded as a man’s task. 
Nevertheless, the JS’s utilisation of sheep’s wool broke this pre-existing 
gendered division of labour by providing women with an entry point into 
the construction sector, as well as an opportunity to learn new skills and 
gain new livelihoods in the long run.

Just like with metal, the environmental impacts of sheep’s wool and 
bamboo in the construction phase are largely related to on-site safety 
and resource efficiency. Construction workers are typically exposed to 
the same health hazards associated with the material sourcing phase 
if proper protective gear is not utilised (Mansour et al., 2014). Even 
though both wool and bamboo are light-weight materials, wool could be 
handled more easily in the JS case than the ICC’s bamboo wall-infills that 
required more physical effort for lifting and fastening. Furthermore, as 
the bamboo infills were not created on site, there was less wastage of 
resources. Likewise, even though some wool may have been discarded 
on the JS construction site, its environmental impact would be minimal 
due to its biodegradable nature (Zilliacus, 2017). 

Building use phase – As seen in Figure 5, whereas sheep’s wool presents 
only positive environmental impacts in the JS’s use phase, bamboo 
presents both positive and negative environmental impacts alongside 
positive social impacts. This variance can be linked to differences in the 
cases’ building typologies and climatic conditions. Sheep’s wool is used 
as an insulation material and is therefore not visible when the JS is in 
use, whereas bamboo is highly visible due to its extensive utilisation for 
the ICC’s walls. Hence, it visually links to a cultural retention of the Hindu 
Pará refugees’ building traditions in a way that wool does not for the 
Syrian refugees in Jarahieh when the building is in use.

Furthermore, both sheep’s wool and bamboo contribute to the thermal 
comfort of the JS and ICC’s occupants in different ways. JS’s compact 
insulation is targeted at keeping the children warm during the cold 
winter months and cool during the hot summer months as well as 
reducing the amount of energy expended on heating and cooling 
(CatalyticAction, 2018). In contrast, the ICC’s permeable bamboo 
walls allow free flow of air to ventilate the women’s communal space. 
The sheep’s wool insulation also provides acoustic comfort as it helps 
to keep noise from the settlement’s activities out of the children’s 
classrooms (CatalyticAction, 2018), whereas the openness of the ICC 
facilitated by its permeable walls encourages an active interaction 
between the building’s occupants and their external surroundings 
in a bid to provide them with a better and safer experience of their 
environment (Contextbd, 2020). 
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However, the negative impact of bamboo in the use phase is also related 
to the users’ physical health. Whereas sheep’s wool has an added 
advantage of fire resistance to keep the users safe in the event of fire  
(Dénes, Florea and Manea, 2019), the widespread use of untreated 
bamboo in the Kutupalong camp does not provide similar safety 
benefits. Rather, the limited knowledge on both traditional and modern 
bamboo treatment and preservation methods exposes the bamboo to 
insect attacks, fungal growth and rot, which can diminish its sturdiness 
and cause infections when touched (Hodgkin, 2018). 

In conclusion, the findings from the comparative analysis of metal 
building materials, as well as sheep’s wool and bamboo, show that local 
materials have varying social and environmental impacts, which directly 
or indirectly affect the health and well-being of displaced communities 
when used in non-residential development projects. 

The sourcing of metal, sheep’s wool and bamboo in the two cases 
shows that both the industrial and natural extraction and processing 
of materials expend energy and resources, albeit at varying levels. It 
also shows that materials that are commonly labelled “environmentally 
friendly” are not completely devoid of negative impacts. This concurs 
with the understanding that positive environmental impacts can be 
achieved regardless of the type of materials used (Escamilla and 
Habert (2015). What matters is how they are used, as demonstrated 
by the innovative use of materials in the JS and ICC. When materials 
are reclaimed or recycled appropriately, they exude lower negative 
impacts (Vidya and Radha 2016; Sinisterra 2004). The JS reused 
metal parts from previously existing buildings while the ICC’s design 
supports the use of its metal parts for other buildings at the end of its 
life cycle. Similarly, the JS uses sheep’s wool from the Bekaa valley farms 
which would have otherwise been discarded as waste while the ICC 
consciously selected a bamboo species that rapidly grows and can be 
reused beyond the building’s life cycle. 

Regardless of the type of material used, as illustrated by the similar 
impacts of metal, sheep’s wool and bamboo in the construction phases 
of the cases analysed, a community’s sense of safety, belonging and 
well-being is influenced by their active participation in the process. 
This active participation aids in relieving psychological distresses and 
creating solidarity practices between displaced and host communities 
as highlighted by Ashmore et al. (2003) and Katz (2017).

Lastly, the extensive use of industrially processed materials alongside 
more traditionally and culturally embedded materials in both cases 
links to Ugochukwu and Chioma (2015)’s argument that a material can 
be regarded as local whether it has cultural meaning or not. However, 
the cultural impacts of metal in the JS case in comparison to those 
of sheep’s wool show that even industrially processed materials are 
capable of attaining cultural meaning and traditional significance. 
Overall, the predominantly positive social and environmental impacts 
associated with the utilisation of metal, sheep’s wool and bamboo along 
the two cases’ lifecycles signify the positive impacts of local materials 
on the health and well-being of displaced communities at both the 
individual and collective scale. 
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04 
CONCLUSION 

 
A holistic evaluation of the impact of local building materials on the 
health and well-being of displaced communities is made possible by 
considering factors such as the geographic, cultural, economic and 
political contexts in which the materials are utilised. However, such an 
impact evaluation also requires an understanding of the typology of the 
building in which the materials are used, its stakeholders and primary 
users, as well as the existing power dynamics and processes involved 
with defining, selecting and applying the materials in the building.

Multiple stakeholders of the built environment, with conflicting or 
intersecting identities and priorities, have the ability to shape the 
definition of “local” to fit their goals on a case-by-case basis (Akadiri, 
Olomolaiye and Chinyio, 2013). The opinions of more powerful 
stakeholders like aid agencies, architects and engineers also have the 
potential to override others during participatory decision processes. 
Likewise, generalising or limiting the definition of local materials to 
the natural, traditional and vernacular has been challenged by multiple 
authors (Stevenson, Jones and Macrae, 2002; Ugochukwu and Chioma, 
2015; Vidya and Radha, 2016). This points to a need for a collective 
shift in our understanding of what is local to one that is relative to the 
contexts in which it is used.

The contexts for both the JS and ICC resulted in a definition of “local” 
that encompasses a wide range of materials. This is evidenced by the 
rich mixture of locally sourced or imported, traditionally significant, 
industrially produced, recycled, reclaimed and adapted materials 
in both buildings. Numerous factors ranging from time constraints, 
material availability, cost impacts on the local economy and livelihoods, 
to transportability and cultural significance interacted to influence the 
selection of these materials. 

Given that only three of the numerous materials present in the JS and 
the ICC have been analysed, further research is required to expand 
this evaluation to the other materials present in both cases in order to 
gain a broader understanding of the relative impacts of local materials 
when coexisting in the same entity and context. Nevertheless, the 
findings from the impact evaluation of metal, sheep’s wool and bamboo 
show that despite the socio-environmental justice values of equitable 
resource distribution, participation and dignified empowerment 
embodied along the two cases’ life cycles, intersecting factors and 
trade-offs resulted in the presence of more negative environmental 
impacts than negative social impacts. However, this did not translate to 
a direct negative impact on the health and well-being of the displaced 
communities relevant to the two cases. 

Consequently, to what extent would the utilisation of other materials 
for the same purpose have resulted in less negative impacts than the 
ones presented by metal, sheep’s wool and bamboo? The environmental 
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impacts associated with transporting the JS’s metal parts from Italy 
could have been circumvented by only sourcing them from the Bekaa 
valley farms, but this would have incurred higher economic costs for 
the project. Likewise, the ICC’s walls could have utilised earthen blocks 
in place of Muli bamboo to reduce the environmental consequences 
associated with Bangladesh’s extensive use of bamboo. However, this 
would have affected the lightweight and modular nature of the center’s 
walls and rendered it difficult to disassemble. Perhaps, in a different 
geographical or cultural context these materials would have had a 
different combination of positive and negative socio-environmental 
impacts. Therefore, the framework developed and applied in this 
paper serves as a useful tool for practitioners and researchers to 
strike a balance between the social and environmental benefits of 
local materials when designing for displaced communities in specific 
contexts.

Furthermore, both the JS and the ICC were designed and constructed 
as temporary structures with building parts that can be disassembled 
and reused in other projects. However, as the impact evaluation in this 
paper does not extend to their end-of-use phase, it would be necessary 
to examine the impacts of metal, sheep’s wool and bamboo when both 
buildings are disassembled. This would provide a full trajectory of the 
social and environmental impacts of such materials along the projects’ 
entire life cycles. It would also provide deeper insight into the varying 
impacts of local materials in relation to design for disassembly across 
displacement contexts.

Finally, the findings from this evaluation show that a material, in keeping 
in line with the distributive, procedural and recognition concepts of 
socio-environmental justice, should not only have the potential for 
positive impacts prior to its use in a building. Rather, this potential 
must be coupled with innovative, participatory building techniques and 
transformative designs to achieve the desired positive impact on the 
health and well-being of displaced communities along a building’s entire 
life cycle.
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