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Abstract
There are currently 70.8 million forcibly displaced people, globally. Bangladesh hosts the 
largest refugee camp in the world. Much effort has gone into the research, design and deliv-
ery of mass-produced shelters. Yet most refugees live in self-built shelters using simple 
shelter materials. This paper aims to demonstrate the benefits of using a transdisciplinary 
approach for holistic data collection in such shelters. A total of 1594 households were sur-
veyed in refugee camps in Bangladesh using diverse methods—e.g. surveys, semi-struc-
tured interviews, physical measurements. It was only because of the use of various meth-
ods that the reasons behind identified issues were discovered or quantified. For example, 
household surveys uncovered the issue of poor ventilation, but only the semi-structured 
interviews exposed the reasons behind it, while physical measurements assessed the impli-
cations of this—annual particulate exposure 13 times the recommended limit. Further-
more, several methods pointed to issues with materials, but only the focus groups discus-
sions exposed the need for gender-sensitive technical training tailored for women on the 
correct use of the materials. This study demonstrates that a diverse team (humanitarian 
staff, building physicists, and anthropologists) using several approaches to data-gathering 
and working in a transdisciplinary manner has much to offer the sector, and by includ-
ing quantitative physical measurements allows costed improvement plans to be developed, 
targets to be set and general, rather than case specific, knowledge to be generated. The 
findings of this study have resulted in new shelter interventions by the aid sector that were 
rolled out in over 70,000 shelters.
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Abbreviations
USK  Upgrade shelter kits
ESK  Emergency shelter kits
TDK  Tie-down kits
FGD  Focus group discussions
HLA  Household level assessment
SSI  Semi-structured interviews
PM  Particulate matter
VOCs  Volatile organic matter

1 Introduction

As of 2019 there were 70.8 million forcibly displaced people worldwide; an increase of 
2.3 million people over the previous year (UNHCR 2020a). Pomponi et  al. 2019 points 
out that most academic papers concerned with refugee camps and temporary shelters 
focus on either technical aspects (for instance, Chowdhury et  al. 2020) or social aspects 
(Hart et al. 2018). Furthermore, most technical studies are focused on design and delivery 
of mass-produced shelters, e.g. Wang et  al. (2017), D’Orazio et  al. (2020), Atmaca and 
Atmaca (2016). Studies that contain temperature and air quality assessments in real set-
tings and inhabited shelters are far less common, particularly of self-built accommodation. 
Studies such as, Fosas et al. (2018) and Albadra et al. (2017, 2018) in Zaartari and Azraq 
refugee camps in Jordan, revealed significant overheating and occupant dissatisfaction. 
These shelters were costly (by aid agency standards) mass-produced solutions rather than 
self-built, so might be expected to provide better environmental conditions than simple, 
low-cost, self-built shelters. That conditions were poor in this relatively expensive, engi-
neered accommodation, suggested the urgent need to assess the self-built sector approach. 
Alshawawreh et al. (2017), and Albadra et al. (2017) also found that significant adaptations 
had been made to the Zaatari shelters by the occupants. This suggests that, in theory, self-
determined and hence self-built accommodation has the potential to enhance living condi-
tions and occupant satisfaction. This fits well with the general desire in the humanitarian 
community to move more toward self-built shelter solutions with shelter kits and/or cash/
vouchers for materials schemes (Maynard et al. 2016).

This paper reports on an investigation in Cox’s Bazar, Bangladesh conducted by the 
aid sector and academics aimed at: (1) producing a generalised transdisciplinary method-
ology for assessing and analysing issues with self-built shelter; (2) demonstrating it at a 
large scale (1594 households); (3) analysing any issues found with the bamboo-framed, 
tarpaulin-covered shelters.

1.1  Setting

Bangladesh hosts almost one million refugees, with more than 723,000 Rohingya refugees 
crossing the borders from Myanmar since August 2017 (UNHCR 2020b). The majority 
have settled in makeshift settlements and spontaneous camps near Cox’s Bazar (Fig. 1), in 
self-built shelters with bamboo and tarpaulin bought or supplied upon arrival.

In 2018 the shelter aid sector carried out the distribution of Upgrade Shelter Kits (USK) 
and Tie Down Kits (TDK) (see “Appendix 1”) used to complement the Emergency Shel-
ter Kits (ESK) that had been the foundation of the camp. The ESK was meant to provide 
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immediate life-saving assistance during the acute phase of the emergency and consisted 
of two tarpaulins, one bundle of rope, four pieces of big bamboo and sixty pieces of small 
bamboo. Families used these materials to erect simple shelters to protect them from the 
elements. Subsequently, USK was distributed to support families improving the existing 
structures with additional shelter materials. The USK distribution was coupled with the 
issuing of technical guidance for beneficiaries to build safer shelters and the provision of 
localized household level site improvements that will enhance living conditions and con-
tribute to disaster risk reduction. The intention of the USK were to upgrade and strengthen 
shelters that were constructed with ESK materials provided in Phase 1 of the shelter 
response. By August 2018, more than 212,000 households had received a USK. The TDK 
kit was developed slightly later as an addition to the USK and is intended for protection of 
the shelters against the seasonal climate changes in the area, especially high winds. (The 
climate is classified as tropical with the average annual temperature is 25.6  °C and the 
average annual rainfall is 3770 mm.) Fig. 2 shows a typical self-built shelter consisting of 

Fig. 1  Map adapted from ISCG (2020), illustrating the location of refugee camps ‘collective sites’ in Bang-
ladesh
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a tarpaulin-covered bamboo frame. This research was carried out after the distribution of 
these kits to provides evidence of the true use of such kits.

2  Methodology

Quantitative and qualitative methods were used to assess the performance of the shelters 
and gather the refugees’ perspective, and to allow the transdisciplinary team to show its 
strengths. The study consisted of seven elements: (i) large-scale household level assess-
ments (HLA), completed by general aid agency staff; (ii) semi-structured interviews (SSI) 
with 44 households, one family at a time, by an academic anthropologist; (iii) technical 
field visits to look at the structure of the shelters, by aid agency engineering staff; (iv) focus 
group discussions (FGD) with technical/field shelter staff, by general aid agency staff; (v) 
focus group discussions (FGD) with beneficiaries, by general aid agency staff; (vi) meas-
urements of humidity, temperature and air quality in the shelters, by academic building 
physicists; (vii) Satellite imagery to determine the average shelter size, and whether Sphere 
Standard of a minimum 3.5m2 of covered living space /person were satisfied.

The research conducted by the shelter aid sector (HLA, technical visits, and FGD) is 
discussed in detail in (IOM 2018).

The HLA was conducted to gather information on households’ perspectives of their 
shelter. It was conducted in 1,594 households across 26 camps between 23rd of July and 
7th of August 2018. The questionnaire was formulated in English (see “Appendix 2”) and 
translated into Bangla then conducted in Chittagonian dialect. It consisted of the follow-
ing sections: (i) Household information (8 questions and sub-questions when relevant); 
(ii) Current shelter and shelter materials (8 questions and sub-questions when relevant); 
(iii) Future shelter (4 questions and sub questions when relevant). In addition, during HLA 
participants were asked to identify the top three issues they face with their shelter. They 
could select between fifteen options as well as option ‘’other’’ that could then be further 
described in a sub question.

The semi-structured interviews (SSI) were conducted by researchers from the Univer-
sity of Bath who visited the camps one year after the 2017 Rohingya exodus, and then 
returned to Cox’s Bazar in the summer of 2019. Forty-four refugee households were 
interviewed in 12 camps, namely: Camp 8 East; Shamlapur; Kutupalong Registered; 

Fig. 2  The main construction and shelter spacing in Cox’s Bazar
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Camp 20 Extension; Camp 7; Camp 4 Extension; Camp 4; Unchiprang; Camp 16; Camp 
2; Camp 3; Camp 27. Each interview lasted for about an hour and followed a question-
naire structure exploring respondents’ satisfaction with various aspects of their shel-
ters, such as structural safety, protection against elements, thermal comfort and others, 
alongside their priorities regarding shelter design. This was supported by observation 
of adaptations made by inhabitants and followed by more in-depth questions examining 
notions of privacy and security (see “Appendix 3”). This approach allowed occupants to 
discuss things in detail and to identify issues that might not emerge when using a struc-
tured survey method of only predefined questions, or a focus group. The approach used 
by the interviewer was an emic one, in this case asking detailed follow up questions. 
An emic approach which is traditionally used in ethnography through immersion in the 
field (Kahn 2014) seeks to capture the point of view of research participants and com-
municate the particularities of a given cultural context. An etic perspective on the other 
hand is applied by researchers who remain objective outsiders and focus on universali-
ties when exploring a phenomenon (Beals et al. 2020).

The technical field visits by aid agencies assessed 34 shelters (two shelters randomly 
selected per camp). The data collected included the size of shelters, quality of construction 
and state of existing materials.

The focus group discussions with technical/field shelter staff focused on the percep-
tions of the staff that were implementing the shelter interventions. The FGD with technical 
staff was aimed at discussing USK implementation and suggested improvements for future 
interventions. In total, three FGDs were held. All the attendees were local staff members. 
Each FGD consisted of 18 questions, see “Appendix 4”.

The focus group discussions with beneficiaries were aimed at providing more in depth 
understanding of the issues households face in regards to shelter and possible improve-
ments. A total of 24 FGDs with beneficiaries were conducted 26th July and 6th of August 
2018: female (6), male (10), extremely vulnerable females (5) and extremely vulnerable 
males (3) in groups ranging from 10 to 20 participants. In preparation of the FGDs, three 
pilot FGDs were conducted to ensure validity of questions asked. The FGD lasted approxi-
mately 1.5 h each and consisted of 19 questions. Questions were prepared in English (see 
“Appendix 5”) and translated to Bangla. Questions covered: Shelter materials received; 
shelter materials purchased; training on shelter upgrades; current shelter condition; desired 
future shelter improvements/materials; community knowledge of alternative materials/
improvements (including mud walls) and main shelter concerns. Survey participants were 
then asked what their main concern was with regards to their current shelter. This metric 
was used in order to determine what improvements future shelter assistance may need to 
focus on as well as to better understand what households perceive as their main concern 
compared to technical/field staff.

Air temperature was monitored in nine shelters at 1.5  m above floor level for eleven 
days from 28th September 2018, using I-button sensors that were placed approximately in 
the centre of the shelter.

Air quality in the shelters was evaluated using a TSI DustTrak DRX Desktop Aerosol 
Monitor over a sampling period of 30 min to measure the level of Particulate Matter (PM). 
In addition, Volatile organic compounds (VOCs) were measured through active sampling 
for a period of 30 min. Air from within the shelter interior was drawn through Tenax tubes 
using a calibrated sampling pump according to the Standard EN ISO 16,000–6:2011. This 
effectively trapped VOCs with boiling points between 60 and 280 °C on the Tenax adsor-
bent tubes which were later thermally desorbed and quantitatively analysed by gas chroma-
tography. Major compounds were identified by mass spectrometry.
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The Open Street Map images were hand digitized through a desk-based process and 
did not include field verification. Several small structures that are non-shelters, latrines as 
an example, were included, larger structures such as schools and NGO offices were not 
included. Additionally, internal partitions of the shelters cannot be assessed and taken 
into account. Average covered space per person was calculated by dividing total covered 
area with total population of the camp. The method will overestimate the covered area and 
hence the size of the shelters and the floor area per occupant.

3  Results

The findings from the HLA, semi-structured interviews, technical field visits, focus groups 
and measurement were combined to give an overview of the situation in the camps, and the 
main issues found in self-built bamboo shelters. These issues ranged from structural and 
safety concerns, to comfort and air quality issues, to functional and sociocultural:

3.1  Main concerns of occupants

It is clear that the different assessment methods brought different issues to the fore. During 
the FGDs with households the issue of shelter size was raised as one of the main concerns, 
unlike FGDs with technical staff who did not raise this issue (Table 1). Unfortunately, the 
question of size was not included in the HLA. It was clear in the answers collected during 
the HLA that the main concerns were mostly related to the state of materials or the strength 

Table 1  Main shelter concerns—comparison of findings from FGDs with Households and technical/field 
shelter staff (Shelter Survey July/August 2018)

FGDs with technical/field shelter staff FGDs with households

– Shelter is too small for large families
– Tarpaulin is old and damaged
Lack of ventilation and smoky interior due to the use 

of wood as a cooking fuel
Heat in shelter during sunny days Lack of ventilation and high temperature in shelters
Cooking in shelter (fire hazard and smoke) No cooking and bathing space
Floor becomes damp Shelter/floor becomes wet during the rain
No fire safety measures in entire camp Space around shelter is very small, also congestion 

of the camps
Bamboo posts are inserted in the ground and will rot 

within 6 months
Bamboo was not treated and was immature in several 

cases
Bamboo is damaged and infested with borers

Insufficient drainage –
Rafter and purlin ties are not strong due to insufficient 

thickness of rope
Tie down is not properly done or missing Fear of landslide and cyclone
Lack of locks (security) Additional partitions needed to add to privacy of 

women and girls (some HHs do not have parti-
tions)
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of the shelter, although lack of bathing and cooking space, safety, and privacy arose as 
a main concern for some (Fig.  3). However, during SSI, thermal conditions were a top 
priority for the refugees (as indicated by 18 people out of 44), followed by appearance (7 
participants) and space (5 participants). Privacy was the least important aspect of shelter 
design as indicated by nine participants, followed by security (six participants). It is worth 
noting here that refugees tend not to prioritise aspects already present in their accommoda-
tion; therefore, it possibly implies that privacy and security have been achieved in the case 
of those respondents.

Furthermore, during the SSIs, participants were asked about satisfaction with their shel-
ters (Fig. 4). Participants were least satisfied with the thermal conditions during the dry 
season (i.e. overheating); followed by protection from rain and wind. Dissatisfaction levels 
were also high with regards to the structural safety of the shelters, cooking space and lack 
of ability to socialise and receive guests.
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Fig. 3  Top three shelter concerns—Household Level Assessment
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3.2  Occupancy density

Based on technical field visits, on average, there were 5.5 people per household with an 
average shelter area of 20.8m2, suggesting 3.8m2 per person, while 12 shelters provide 
less than 3.5m2 of covered area per person. Given that the minimum 3.5m2 per person 
is a key target used by aid agencies—despite it being an arbitrary one as pointed out by 
Alshawawreh et al. (2020)—and that approximately one-third of shelters did not seem 
to be meeting the target, a larger sample size is suggested. Therefore, the average cov-
ered space was determined using Open Street Map satellite pictures. As indicated in 
the Methodology, this approach is likely to overestimate the floor area per person. The 
result varied greatly between camps from an average covered area of 1.33 m2/person to 
7.41 m2/person (mean ± SD = 4.33 ± 1.4 m2/person) (Fig. 5).

In conclusion, although covered space is > 3.5m2 per person, as assessed by tech-
nical visits and satellite imagery, approximately a third of the residents are housed in 
smaller shelters than this. Furthermore, the proximity of shelters to each-others with no 
safe spacing results in an overall overcrowding in the camp, regardless of the covered 
space per person. External space was listed as important for 40 out of 44 respondents 
interviewed. Refugees reported having verandas in their houses in Myanmar, but this is 
something difficult to achieve in very congested refugee camps in Bangladesh. People 
wished to use private external space to have some rest away from the shelter’s heat, to 
provide space for their children to play and to receive guests. It is clear from the satellite 
imagery analysis and images such as Fig. 2, that there is little space within the camp to 
increase the covered area per person or to provide any private external space.

3.3  Shelter structure

Information on the shelter structure was collected during the technical field visits 
and FGD with technical staff. The shelter structure was analysed to better understand 
how well shelters were constructed, culturally accepted practices, and possible future 
improvements.
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3.3.1  Foundations

The foundations (being underground) could not be directly observed, so the data was 
collected by asking the households who indicated the depth as a distance between the 
fingertips, elbow, or shoulder. The accuracy of these distances could not be verified. 
53% of shelters did not have a cross anchor and in 41% of shelters the foundations were 
less than 30 cm. It was noted during the FGDs with technical/field staff that one of the 
main shelter concerns is bamboo direct contact with the ground. Ensuring quality foun-
dations that separates contact between bamboo and ground level should be flagged as a 
priority for future interventions, in addition to the foundations’ depth.

3.3.2  Plinth

An earthen plinth (raised floor) was observed in all but 7 shelters. The height varied 
between 10 and 50 cm (mean 22 cm). In 56% of cases plinth was unprotected and had 
eroded in several locations. This included damage to the sandbags used for plinth pro-
tection. Given that in the rainy season mean total rainfall ranges from 307 mm in May to 
733 mm in July (WMO 2020), this is a concern for the longevity of the shelters.

3.3.3  Wall plates

An important disaster risk reduction element is the effective tying of the wall plate 
and rafters to posts. This connection should use a tied and pegged fish mouth joint. 
Only 44% of shelters had the wall plates correctly tied to the bamboo posts. In gen-
eral, all the ties were mostly observed to be of poor quality and often performed with 
the wrong rope, not 6 mm polypropylene for main connections. This might be the case 
due to the lack of the rope/wire provided, as mostly there was only one loop of wire or 
rope observed. Provision of enough rope and training on tying needs to be considered in 
future shelter intervention.

3.3.4  Cross beams

Cross beams absence was frequently observed. This is a concern due to the wind speeds 
in the area and because of the lateral forces on a structure that is not well anchored or 
braced. In addition, it was observed that several households had constructed lofts for 
storage, but with no cross beams to provide additional sturdiness to the structure. There 
is a potential for households to adapt the bamboo used to create ‘loft’ storage to form 
cross bracing without the need for additional material (see Fig. 6).

3.3.5  Roof structure

Rafters (bamboo which run down roof slope) are normally made from stronger elements 
than purlins (bamboo that run across the roof). Rafters, being the main support, also run 
under the purlins. In over 80% of shelters assessed both purlins and rafters were con-
structed using muli, rather than the rafters being of borak. Poor ties were observed in 
80% of households. Especially the lack of tying down of rafters, this is a serious concern 
as the site is exposed to strong winds. Occasionally it was observed that purlins were 
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positioned under rafters and bottom purlins were tied to the wall plate rather than rafters 
(Fig. 6). 56% households were identified with insufficient roof pitch (< 20 degrees).

3.3.6  Bracing

Bracing is key to disaster risk reduction. During the technical visits bracing was only 
observed in one shelter. Bracing was also identified as an element that was most frequently 
missing from upgraded shelters by FGDs with technical/field staff. During FGD the fol-
lowing were suggested as reasons: (i) Insufficient materials; (ii) 20–30% of bamboo (muli 
and borak) provided was of inferior quality and hence could not be used; (iii) Lack of 
knowledge and understanding of importance of the bracing as well as the feeling that brac-
ing takes additional living space; (iv) Households were in a hurry to complete the upgrades 
before the start of rainy season.

3.3.7  Drainage

Both drainage and retaining walls represent crucial disaster risk reduction components as 
they minimize the risk of flooding and landslides, which are a severe concern in the camps. 
Unfortunately, it was observed during the technical visits that 47% of shelters lacked any 
drainage. In 15% of cases it was mostly observed as draining directly on the path walls.

The following reasons behind lack of drainage (FGDs with technical/field staff) were 
identified: (i) an insufficient focus on household level drainage; (ii) insufficient space for 
drainage due to site congestions; (iii) drainage is being filled with sand/soil due to heavy 
rain. The following suggestion were made by the technical staff: (i) drainage needs to be 
designed according to hydrological models, including coordination with site management/
site improvement actors to ensure links to larger drainage channels; (ii) drainage channels 
need to be constructed with retaining walls; (iii) there is the need for regular follow up 
and maintenance; (iv) possible use of community based/led ownership for maintenance 

Fig. 6  Left: Use of additional bamboo to create a loft. If these members had been placed at 90 degrees and 
tied to the wall plates or posts, they would have also formed cross beams. Right: Rafter and purlins made of 
muli, with purlins placed under the rafters rather than on top
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and small site improvements programs; (v) awareness program involving all age and gen-
der groups as well as vulnerable community members so community can propose the best 
solutions.

3.3.7.1 State of shelter materials The state of the shelter materials was assessed during the 
technical visits to inform future interventions on the percentages of materials that could be 
reused or needs replacing. Concerns were voiced over the quality of the tarpaulin as well as 
the bamboo—both borak and muli (Fig. 7). Mostly bamboo damage was reported as being 
due to insects.

It was frequently observed that worn-out tarpaulin was replaced with black plastic pol-
yethilene sheets. Inferior quality of tarpaulin was observed in 9% of tarpaulins used for 
walls and in 18% of tarpaulin used for roofing. Suggesting at least 30% of tarpaulin will 
need to be replaced. It is essential that tarpaulin for the roofing is of good quality.

The main concern with borak is borers infestation. In 38% of households, 20–50% of 
borak had been infested with borers, while for 36% of household 50–100% was infested. 
While mould/rot, burn damage, and splitting was observed in less than 20% of households. 
More than half of borak bamboo will need to be replaced during the next phase of shelter 
interventions and this new bamboo needs to be treated before use.

During the technical visits approximately 30% of muli was found to be broken and/or 
split and needs to be replaced during the next six months. The broken and/or split muli can 
be reused for producing tiaras or woven bamboo walling (fence).

During the HLA, beneficiaries were asked how long they expect their shelters to last 
without future upgrades. 52% of participants stated that their shelter will last for less than 
3 months and no participant expected their shelter to last more than one year. The feedback 
provided is crucial in ensuring that the Sector further advocates for durable interventions. 
Proper quality control of procurement coupled with sufficient materials should be flagged.

3.3.7.2 Ventilation and air quality Insufficient ventilation was reported in the HLA, SSI 
and FGD. This was confirmed through the air quality measurements conducted by Bath 
university researchers. Poor ventilation is closely linked to poor air quality indoors (Beko 
et al. 2010) as well as an inability to keep indoor temperatures no higher than outdoor tem-

Fig. 7  Concerns over shelter materials
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peratures (Fosas et al. 2018). Refugees reported in the SSIs that they did not create open-
ings in their shelters because of lack of materials and the difficulty of cutting a window in 
already weak structures. They also mentioned that the camp is very congested, with shelters 
built very close to each other, resulting in lack of airflow and sunlight. Consequently, most 
shelters are very dark, which is particularly challenging for women when they prepare food. 
However, light was not a priority for refugees, perhaps because monsoons and cyclones 
are their biggest worry, hence the structural safety preoccupies residents more than lack of 
natural light. Some people were simply lifting the tarpaulin up to provide some ventilation 
(see Fig. 8).

Smoke from cooking, and lack of ventilation pose health concerns in particular for the 
most vulnerable persons, such as infants, children, lactating and pregnant mothers, older, 
disabled and chronically ill persons (WHO 2010). During the HLA 16% of households 
reported that poor ventilation is one of the top 3 concerns (see Fig. 3). During the technical 
field visits 91% (n = 31) of shelters where perceived as having poor or no ventilation and 
9% (n = 3) reasonable ventilation. The majority (62%) of shelters visited had no openings. 
In 20% of the shelters’ openings were limited to the top of gable ends. Only one shelter 
visited had a window. The type of materials used appears to be contributing to this prob-
lem as using tarpaulin for both roofing and walling creates a near air-tight design. During 
FGDs some households suggested using woven bamboo wall cladding rather than tarpaulin 
to improve ventilation. When asked why openings have not been included in shelters for 
ventilation, beneficiaries frequently answered that they fear of theft and break ins. One of 
the households suggested raising their shelter so openings on the top of the walls would be 
higher.

As a result of insufficient ventilation, air quality was poor inside the shelters as revealed 
by the air quality monitoring. Data collected relating to particulate matter (PM) of sizes 
1 μm, 2.5 μm, 4 μm and 10 μm, commonly referred to as PM1, PM2.5, PM4 and PM10 is 

Fig. 8  Examples of makeshift windows found in the camps
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presented in Fig. 9. Under ambient conditions in the shelters when no cooking was taking 
place particulate levels between 109 and 185 μgm−3 were measured. Kukadia and Upton 
(2019) summarise guideline concentrations for particulates from WHO and the EU Ambi-
ent Air Quality Directive and current UK Air Quality Standard (EU&UK). The WHO 
guidelines recommend annual means of 20 μgm−3 and 10 μgm−3 for PM10 and PM2.5 
respectively, whilst the EU&UK suggest 24 h means of 50μgm−3 and 25μgm−3 for PM10 
and PM2.5 respectively. Levels in shelters are clearly greater than those recommended as 
acceptable, even when no cooking is taking place. When cooking particulates (in the range 
1–10 μm) can reach levels greater than 2450 μgm−3. Therefore, a rough calculation assum-
ing four hours of cooking per day suggests a mean in excess of 408 μgm−3 or around 13 
times the WHO limit.

Opening the windows in the shelter can help mitigate against the high particulate 
concentrations and reduce levels to below 1770 μgm−3, however these concentrations 
remain of concern. The results show that an effective method of reducing particulates 
is to use LPG as an alternative fuel which lowered levels to that when no cooking is 
taking place. Total volatile organic compound (TVOC) concentrations were calculated 
as the sum of compounds eluting between (and including) n-hexane and n-hexadecane, 
quantified as toluene. Maximum TVOC levels inside the shelters when no cooking was 
taking place was 184 µgm−3 and consisted of compounds including nonane, decane and 
undecane which are common solvents found in paints, adhesives and fuels, and deca-
methylcyclopentasiloxane which is an ingredient of personal care products such as 
antiperspirants hair care products. Levels of 8 µgm−3 were measured during cooking 
with LPG and this particularly low value is attributed to variations between the differ-
ent shelters that measurements were taken in. All these levels fell below the 300 µgm−3 
guideline concentration for VOCs suggested by UK building regulations. TVOC levels 
from 436 to 4830 µgm−3 were much higher during cooking with wood fuel. A signifi-
cant proportion of the VOCs consisted of benzene, up to 845 µgm−3, and styrene up to 
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179 µgm−3. These high levels are particularly concerning as these compounds are toxic 
and the WHO recommends no safe level for benzene and 70 µgm−3 for styrene.

3.3.7.3 Thermal conditions The thermal conditions inside the shelters were monitored over 
a week. Figure 10 shows the time series in each shelter; Table 2 the percentage of time above 
the human comfort limit as given in Vellie et al. (2017). Clearly, all shelters are providing 
less than suitable conditions, with most shelters being above the comfort limit the major-
ity of the time during active hours, thereby thermally stressing the occupants. The thermal 
stress is likely to be greater than indicated as many of the occupants are from vulnerable 
groups such as the elderly or very young.

It was noted by those completing the physical measurements that the underside of the 
roof tarpaulin was hot to the touch. This suggests that the air temperature measurements 
quoted above may not tell the whole story. In addition, the relative humidity of the loca-
tion is high, with a mean of over 80% (internal and external) during the monitoring 
period. Hence, we have a combination of low ventilation and hence little air movement 
for evaporation from skin and clothing, high air temperatures and a high radiative com-
ponent for the roof. It should be noted that one member of staff had to take a rest due to 
the heat in the shelters whilst making the measurements.

It was observed that some of the households had used blankets, jute bags or fabric 
to create a false ceiling, meanwhile others attached cardboard under the tarpaulin roof-
ing in order to insulate the roof. Others had placed plant matter on the roof to shade the 
tarpaulin. As stated earlier, In the SSIs interviews 40% of refugees suggested improve-
ments in thermal conditions as their top priority.

Fig. 10  Internal temperature time series in the nine shelters over 11 days. The horizontal line is the comfort 
limit, above which 80% of occupants will be thermally stressed
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3.3.7.4 Privacy and security Privacy and security were addressed in all five elements of 
the study (HLA, SSI, technical field visits and FGD with households and staff). In the SSI 
the proximity of neighbours was found to cause concerns about privacy, especially for those 
refugees we spoke to who had lived in large homesteads in Myanmar, where houses were 
never built in close proximity. This has potentially contributed to the lack of windows. 
Therefore, when asked about their design preferences, it was thermal comfort, rather than 
privacy, that was the most important aspect of housing in the opinion of the refugees. Most 
people also reported having big verandas back home, and everyone interviewed wanted to 
have some private external space in the camps. In some camps however, verandas had been 
destroyed by “the authorities” as they were constructed without permission and were taking 
over already very limited public space, streets, path walks and drainages.

During the technical field visits of 34 shelters it was observed that 63% of shelters vis-
ited were attached to another shelter. The observation confirms that most households are 
living in some form of terraced shelters. This is a potential concern for protection and 
privacy. Of these terraced shelters, only one had a separation wall covering the complete 
height of the shelter. Separation and internal partition walls were mostly made from tarpau-
lin with muli support. 82% of the shelters visited during field visits had internal partitions 
(Fig. 11). Despite internal partitions, only 3 shelters included a closing door in the parti-
tion. In all other cases a curtain was used as a door, or the doorway left open. 80% of shel-
ters could not be locked from the outside. However, the lack of a lock was only reported by 
10% of respondents as being in their top three concerns during the HLA. Another concern 
related to security was also the type of wall cladding being used. During the technical field 
visits some households mentioned that they feared people cutting through their tarpaulin 
and entering their shelter. Having a bamboo tiara (bamboo lattice) on the outside of the 
wall would reduce this risk as bamboo is a tough material.

The SSI examined the problem of security in more detail. Refugees stated that at 
night they are afraid of child  kidnappings and expressed concerns about supernatural 
beings. The interviewer explored these concerns with follow up questions, e.g. where do 
supernatural beings such as witches live, what do they look like, when do they visit you, 

Fig. 11  Common separation between shelters (not internal partitions within a shelter)
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etc. It was crucial not to impose an etic lens, and not to disregard those beliefs as mere 
superstitions, when they have significant impact on people’s health and well-being, in 
part because they influence behaviour.

Accusations of child kidnappings are a common occurrence in rural Bangladesh, 
sometimes leading to lynch mob violence. Our interlocutors suspected that kidnap-
pers are Bangladeshis, but they did not think that their children were particularly tar-
geted because of their origin. During the fieldwork in July 2019, there was a social 
media frenzy about child sacrifices surrounding the construction of the Padma bridge 
which started with Chinese sub-contractors using the phrase "that they needed more 
heads"  (sic)  to complete the bridge. Discussions with staff exposed a folkloric belief 
linking construction projects with child sacrifices in Bangladesh, which dates back to 
the XIII century, when one of the rulers threatened to cut off their children’s heads if 
they did not pay their feudal taxes. When asked why their children would be kidnapped, 
the refugees did not know the answer; possibly, apart from the folklore, it was also an 
expression of a general feeling that refugee camps were not a safe space for children. 
Some people also spoke of theft and attacks by terrorist groups as a concern, but very 
few experienced either of those.

Another aspect of beliefs noted related to a sense of (in)security is fear of malignant 
supernatural beings. The Rohingya believe that witches live by rivers, lakes and hills, all 
of which form the overall dominant landscape in the camps. Furthermore, witches are 
said to move into newly built shelters if they remain uninhabited. This has reportedly 
happened in camp 20 Extension which accommodates refugees whose shelters had been 
destroyed by landslides in other camps, as the dwellings built by shelter partners were 
empty for a few months awaiting the relocation of 80 families. As a result, witches were 
said to bother refugees at night, causing insomnia, diseases, including loss of eyesight 
and deafness, and mental health issues. This is part of strong animist beliefs and are 
part of oral and uncodified traditions, which co-exist with Islam in Myanmar, alongside 
more traditionally Islamic set of views concerning jinns, which are said to reside in 
unclean communal spaces such as toilets, as they are attracted to dirt. Unfortunately, 
there is a scarcity of ethnographic studies on religious practices of Rohingyas and due 
to time limitations in the field, we could not explore this issue further. What we learnt 
from refugees was that an imam would come to a hunted shelter and recite the Quran to 
warn off the evil spirits, however this does not always work: one man in camp 20 exten-
sion told us that two witches keep returning to his shelter even after the imam’s prayers.

3.3.7.5 Activities: cooking and bathing As noted in the air quality measurements of PM 
and VOCs, cooking inside the shelters is a significant contributing factor for the poor air 
quality. Cooking on open fires in shelters is also a fire safety hazard that was voiced in 
both the FGDs and HLA.

During FGDs with households, lack of separate cooking space was identified as one 
of the main concerns. During the HLA it was observed that 18% of households listed 
attached/external kitchen as one of the three main improvements carried out with the shel-
ter materials they had received. However only 6% of households suggested they would use 
materials received in the future to build an external kitchen. Given the poor air quality and 
lack of chimneys, this is a surprising result but can be linked to the overall lack of space; 
i.e. if there is more space available, the whole shelter would be expanded rather than the 
kitchen alone. Furthermore, people complained that their kitchen utensils are being stolen 
so they may have perceived external kitchens as even more prone to theft.
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Out of all the households visited 88% had cooking taking place inside the shelter. Only 
in one case was a cooking area observed where flammable elements of the shelter were 
protected by CGI and in three cases with mud (Fig. 12). Given the materials used to con-
struct the shelters, and the typical shelter spacing; this poses concern in terms of fire safety. 
Fire safety risks were voiced during FGDs with technical staff and 19% of households 
listed it as one of the top three main concerns with their shelters.

The use of wood for cooking can cause additional issues. In ‘Camp 20 extension’ men 
reported walking a 12-h round trip to collect enough wood for 2 days of cooking.

As for bathing, it was noticed that beneficiaries are utilizing a portion of their shelter for 
bathing purposes (Fig. 12). Concerns related to bathing facilities were voiced during FGDs 
with households and listed as a shelter concern in HLA.

It was found that 40% of shelters had a bathing area. When people build their own 
shower rooms inside shelters, these are also used to urinate, with the waste exiting into the 
street/path. During the HLA 21% of households stated that absence of bathing facility in 
the shelter is one of their main shelter concerns. When asked what households would like 
to do with materials received in the future; 12% of them answered that they would build a 
private bathing facility.

3.4  Assessment of Upgrade Shelter Kits (USK):

3.4.1  Training and technical assistance:

Training and technical assistance forms an essential part any USK implementation. During 
the HLA it was found that 96% of households claimed to have received shelter materials, 
but only 76% of households recalled receiving training or technical assistance. Training/
technical assistance was perceived as either useful or very useful by 99% of households 
that recalled receiving it. Some of the participants also suggested that training could take a 
day and focus more on proper use of materials and how to make shelter stronger, as well as 
on risks such as high wind, flooding and landslides; and how they can be mitigated. When 
asked to specify three main things that they had learned during the training the following 
were frequently mentioned: (i) How to tie down shelter/roof; (ii) How to make anchor and 

Fig. 12  left: Cooking area protected by small mud walls. The proximity of the flammable plastic tarpaulin 
and bamboo is evident. Right: Typical self-built in-shelter bathing area found
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stronger foundations; (iii) How to make strong ties and connections. The use of sandbags to 
create/protect plinth and bracing was also mentioned. When relevance of training was also 
discussed during FGDs with technical/field shelter staff. Topics that were mostly addressed 
were foundations and connections. All groups agreed that more practical sessions are 
needed and that training of trainers for partners should be longer than three days and it has 
been mentioned that training should be in Bangla rather than in English.

Regarding the training given to the beneficiaries, attendees agreed that female participa-
tion should be encouraged as they spend more time at home hence are more involved in 
day to day maintenance than men. Another suggestion coming from the technical/field staff 
during the FGDs was the importance of conducting follow up monitoring visits to ensure 
that the key messages have been adhered to.

3.4.2  Materials

Data was collected during HLA, FGDs with households and FGDs with technical/field 
staff. According to the FGDs with households and HLA the majority, 96%, of households 
received materials that corresponded with the contents of the USK and/or the TDK.

Most households stated that they used USK materials to build a new shelter, enlarge the 
current shelter and/or build internal partitions (Fig. 13). In a few of the FGDs with house-
holds, tying down of the roof was also mentioned. These results appeared to be verified in 
the FGD with technical/field shelter staff where participants pointed out that most of the 
households constructed new shelters rather than upgraded emergency shelters. It appears 
that commonly USK materials were used to build new shelters and the old ones were torn 
down. With the materials (in this case ESK material) then reused to for enhancements of 
the new shelters built. This finding is significant for those selecting the materials that might 
be included in any USK.

In order to better understand how improve the USK the FGDs with technical/field shel-
ter staff included the questions: (i) Do you see any issues with the USK? (ii) How could it 
be improved?

All groups agreed that the types of materials provided were insufficient especially as the 
kit did not include the elements required for bracing and internal partitioning. As house-
holds insisted on increasing the footprint of the shelter whenever possible, as such the 

Fig. 13  The main improvements made with materials received—HLA
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volume of materials were insufficient. The poor quality of bamboo was also mentioned as 
one of the main concerns. Other suggestions were for the addition of two more borak per 
kit (thick bamboo used for structural purposes), 20 muli (i.e. non-structural thinner diam-
eter bamboo), at least double the amount of rope, and one or two additional tarpaulins.

As the USK was used for both expanding the size and strengthening the existing shel-
ters, unsurprisingly in all but one FGD with households, participants claimed to have 
purchased additional materials, with bamboo, tarpaulin and rope being the most reported 
items. Tarpaulins were used for repairs of damaged roofing and walling, as well as for 
internal partitions and extensions of the shelter. Similar answers were given during HH 
level assessment (Fig.  14) were approximately 20% of the participating households said 
that they purchased cement.

Given the volatile climate in Bangladesh and the hilly landscape, refugees are some-
times relocated to different parts of the camps due to landslides and floods. The SSIs indi-
cated that occupants believed the bamboo and tarpaulin were too weak to resist heavy rain 
falls and wind. They also thought that the materials provided were insufficient to make the 
dwellings more robust. When asked about what adaptations they would do if they had the 
resources, all people interviewed expressed their wish to ’strengthen’ their shelters.

The use of cement was frequently observed during field visits where many shelters had 
a thin layer of cement mixture covering the floor. According to the HLA, 22% of house-
holds claimed not to have purchased any materials, although it is important to note that 
some of households might have been unwilling to admit to purchasing materials in fear of 
not receiving assistance in the future.

3.5  Materials desired and future improvements

One of the main purposes of the work was to inform future shelter interventions includ-
ing the type and quantity of materials needed. During FGDs with household participants 

Fig. 14  Materials purchased by households—HLA
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mostly listed bamboo (borak and muli) and tarpaulin followed by rope and wire as desired 
materials. They also mentioned bamboo fencing (i.e. woven bamboo walling) and sandbags 
(Fig. 15). HLA results were similar to the FGDs. During the HLA participants were also 
asked about the respective quantity of each material needed.

With respect to materials currently supplied, several of participants mentioned that they 
would like to have shelters similar to their homes in Myanmar, i.e. a wooden house with 
wooden posts and straw or CGI (corrugated galvanised iron/steel) roofing. Brick for walls 
was mentioned as a desirable alternative as were reinforced concrete (RC) posts.

Fifty-two percent of households identified cement as needed during the household 
level assessment. Cement would not be used for construction of the walls but rather for 
the cement flooring and potentially for creation of bathing area in the shelter. Cemented 
flooring may have positive effect on the overall level of sanitation and hygiene (for the 
bathing areas in particular) as it protect from potential bugs and vector borne diseases (e.g. 
sand-flies, scabies). Hence the provision of cement for flooring and bathing facilities might 
be further explored as well as concrete foundations and posts in the next round of shelter 
interventions.

The provision of brick can be considered for the creation of non-flammable kitchen area 
or bathing areas in the shelter. Brick walling is unlikely to be possible as it indicates per-
manence and hence is unacceptable by the Bangladeshi government. The issue around per-
manence is a political one and therefore what materials are regarded as permanent has no 
relation to the properties of the material but rather their visibility. For the roof, grass/straw 
should be considered as a material for future interventions as it provides better insulation to 
the shelter then tarpaulin roofing and has 2–3 years’ life span, which is more than tarpau-
lin. Twenty-one percent of households requested 1–2 sheets of CGI, which indicates that 
they do not intend to use it for roofing but rather for doors (some CGI doors were already 
observed in the camps). CGI is banned for all shelter construction as it can present signifi-
cant hazard during the high winds.

4  Discussion

Each of the approaches used by the transdisciplinary team exposed different issues, from 
the poor state of construction materials, to the impact of the belief in witches.
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Based on the main shelter concerns expressed by households and technical/field staff 
it is clear that the primary concerns of the affected community are material quality; and 
ensuring the strength of their shelter. This was somewhat already known to the shelter 
aid sector and partners working in the camps as the main intent of distributing USK was 
to strengthen the shelters. However, lack of space or high density was also reported as a 
main concern in the FGD and therefore materials provided were used to expand shelters 
rather than strengthen them. As such, it seems that although concerns related to “qual-
ity of materials” and “strength of shelter” rank higher than concerns about privacy and 
security, they are on par with space.

By a way of comparison, research done in refugee camps in Jordan where shelters 
were agency-provided rather than self-built (Albadra et al. 2017) the issue of structural 
safety was not raised, and security and privacy ranked as very high. This does not mean 
that privacy and security should not be seen as important issues for the Rohingya refu-
gees in Bangladesh, but that shelter strength and durability of materials need to be pri-
oritised in self-built shelters in this geographically difficult context.

As for overcrowding and space, with the majority of households containing more 
than 4 members it would appear advisable for the humanitarian sector to consider 5 
household members as the baseline for shelter sizing rather than four. The covered liv-
ing space per person is below the common Sphere Indicator of 3.5m2/person for many 
families. In accordance with Sphere Guidance Note 3 on Covered Living Space (Sphere 
2018): ‘’further consultations should be undertaken with the affected community, 
including members of vulnerable groups and those caring for such individuals, regard-
ing existing local practices in the use of covered living space, for example sleeping 
arrangements and the accommodation of extended family members’’, to determine if 
the standard itself is being met. The protracted nature of the displacement makes this 
appear unlikely as the standard was only intended for the initial emergency phase of 
response. Linking the findings on covered living space with the population density in 
the camps shows that in most cases households also have little or no space to extend 
their shelter. It is likely that ensuring sufficient covered living space is mostly limited by 
lack of space, rather than the lack of materials. Discussion with affected communities 
should be prioritized to determine effective ways to alleviate the stress that this over-
crowding is creating, while continuing to pursue opportunities for decongestion.

The fact that most of the shelters are attached to other shelters will need to be con-
sidered when providing future shelter interventions. Traditional houses in Myanmar had 
verandas. Therefore, these were desired by the refugees as they help with privacy and 
escaping the heat of the shelters. Further discussion should be conducted with house-
holds regarding the potential inclusion of additional materials for partitioning walls that 
will reach to the apex of the roof and provide additional privacy if needed. This may 
also need to be taken into consideration when upgrading the strength of shelters through 
the addition of roof plane bracing or other features that may be necessary in larger/
longer structures. For most families the amount of materials supplied was not consid-
ered sufficient. Most of them chose to buy additional materials, generally in the same 
form as those being provided by agencies, while a small number of households pur-
chased alternative more durable materials. This may indicate that USK material choice 
closely matched needs or it might indicate lack of alternative materials in the markets 
that can be accessed. Future shelter interventions will need to allow for much more free-
dom of choice regarding materials received. Furthermore, the quality of materials with 
bamboo either rotting or infected with termite was revealed as a major issue.
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Additionally, ventilation in terraced shelters may need to be addressed as end of 
roof venting option may be more limited than in individual shelters. Terraced shelters 
also pose an additional risk for spread of flames due to the absence of fire-breakers.

As a result of using different methods to collect data in this research, some of the 
results may seem contradictory. For example, participants were least satisfied with 
thermal comfort as reported in the SSI and it was reported as their top priority. How-
ever, during the FGD and HLA, poor ventilation and high temperatures in shelters were 
considered as a problem but they did not appear to be prioritizing it above the other 
shelter improvements. Potentially because people had no capacity to improve it due to 
the lack of a viable alternative, lack of materials, money or knowledge. To address this 
concern, it would be beneficial to carry out additional FGDs with households and an 
added focus on women, older and disabled persons, who may spend considerably more 
time inside shelters, to further discuss and learn how ventilation and heat in the shelter 
can be addressed in a culturally appropriate and affordable way.

Cooking in shelters presents a major concern especially as the cooking area is in 
most of the cases is not protected by non-flammable material. Protecting the cooking 
area with a mud wall has already been observed in the camps and it could be one of 
the alternatives to be explored further in discussion with communities when develop-
ing future shelter interventions. The air quality measurements show the presence of 
high levels of toxic compounds (VOCs) and that PM levels in shelters are significantly 
higher than recommended levels. When cooking particulates can reach levels greater 
than 2450 μgm−3. However, rolling out of LPG reduces smoke emissions in the shelter 
but the fire hazard will remain. Our findings are in line with other studies in refu-
gee camps in Ethiopia where ethanol stoves were used to replace solid fuel burning 
for cooking; it was found that the average PM2.5 concentrations over 24 h for the 33 
households studied decreased by 84% from 1250 to 200 μgm−3 (Pennise et al. 2009).

Household level bathing facilities provide the necessary privacy and security to 
beneficiaries especially women as such should be considered in the future shelter inter-
ventions. As this is a multisectoral issue that related to drainage and hygiene it would 
be advisable to further assess solutions with other aid sectors.

4.1  Impact of this work

As a result of the findings of this work, Phase 3 of shelters upgrades was rolled out in 
2019 and early 2020 with new shelters interventions known as ‘Transitional Shelter 
Assistance’. This type of assistance was developed based on the lessons learnt from 
this work with material durability, space, tailored training, strength of shelter, and 
freedom of choice at the core of this approach. Currently over 70,000 households ben-
efited from transitional shelter assistance. Where possible households were relocated 
to allow for 3.5 m2/person. Poor or damaged building materials were replaced with 
more durable options, especially treated bamboo and footings. Households were also 
supplied with additional materials, technical assistance and targeted training. Further-
more, LPG (liquid propane gas) have been (and continue to be) distributed for cook-
ing in order to reduce the health risk due to poor air quality. The success of these new 
interventions is currently being assessed.
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5  Summary and conclusion

The majority of shelter studies rely on a very limited array of methods and skillsets. 
Here we have used a transdisciplinary team and a wide set of methods to see if the 
different approaches draw out different findings, or the same. The work was based 
within the world’s largest refugee camp (UNHCR 2019) and had a sample size of 1594 
families.

The work included a household level assessment, semi-structured interviews with 
households, technical field visits, separate focus group discussions with beneficiaries 
and technical staff, physical measurements of temperature and air quality, and satellite 
imagery. The team included general humanitarian staff, agency engineering staff, build-
ing physicists and an anthropologist. Each method helped reveal different issues: (i) the 
satellite imagery that a third of the camp population is housed below the 3.5m2 per per-
son target, indicating overcrowding; (ii) the technical field visits that the majority (63%) 
of households were living in terraced shelters with little separation/privacy between 
households, and that shelter upgrade kits designed to strengthen shelters against extreme 
weather events had mostly been used to expand shelter size; (iii) although the house-
hold level assessments uncovered the issue of poor ventilation, it was only the semi-
structured interviews that exposed the reasons behind it (difficulty of cutting openings 
whilst maintaining structural integrity and ease of opening and closing any openings), 
and only the physical measurements that could assess the implications of this—annual 
particulate exposure 13 times the WHO limit, particulates reaching levels greater than 
2450 μgm−3, the existence of benzene (845 µgm−3 maximum) and styrene (179 µgm−3 
maximum). (iv) The focus groups identified internal temperatures to be an issue, but 
only the physical measurements could identify the scale of the issue, with most shelters 
over the comfort limits for the majority of daylight hours; (v) Security was revealed 
as an issue by various methods, but only the more freeform semi-structured interviews 
exposed the reasons behind concerns over child kidnapping and beliefs about witches. 
(vi) The household level assessments and focus groups dedicated to the occupants 
pointed to issues with material shortages and poor quality materials, but only the focus 
groups with the technical team exposed the need for additional training, including gen-
der-sensitive technical training tailored for women on the correct use of the materials.

From this work it is clear that a diverse team using a multitude of approaches to data 
gathering and working in a transdisciplinary manner has much to offer the sector, as not 
only does it successfully expose issues, it can discover the reasons behind them, and, by 
including quantitative physical measurements allows costed improvement plans to be 
developed, targets to be set and general, rather than case specific, knowledge to be gener-
ated. The impact of this collaborative work is already being observed with the role out of 
new shelter assistance and LPG stoves across the camp.
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Appendix 1: The kits

See Table 3.

Table 3  Content of USK and 
content of TDK

Content of USK Content of TDK

Item Amount Item Amount

Tarpaulin 2 pcs 6–8 mm Rope 60 m
Borak bamboo 4 pcs Steel peg or 6 pcs
Muli bamboo 60 pcs Sand bag 10 pcs
6 mm rope 1 kg
3 mm rope 1 kg
GI Wire 0.5 kg

https://doi.org/10.15125/BATH-00781
https://doi.org/10.15125/BATH-00781
http://creativecommons.org/licenses/by/4.0/
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Appendix 3: Semi‑structured interviews questionnaire

Section 1: Background info about the participant and shelter:

Number of people living in the shelter: 

Size:

Ask/observe: General description of original shelter; materials, amenities available etc

Ask/observe: General description of adaptation made:

Why have you made these adaptations? i.e. establish motives

What other adaptations would you like to make to your shelter if you could? 

Section 2: Design questionnaire: About your shelter

1- How satisfied are you with the PRIVACY your shelter provides?

Satisfied – neither – unsatisfied 
Why?

2- How satisfied are you with the STRUCTURAL SAFETY i.e. fire risk, strength of 
construction your shelter provides? 

Satisfied – neither – unsatisfied 
Why?

3- How satisfied are you with the amount of SPACE your shelter provides? i.e. is it big 
enough?

Satisfied – neither – unsatisfied 
Why?

4- How satisfied are you with the light levels in your shelter?

Satisfied – neither – unsatisfied 
Why?

5- How satisfied are with the protection your shelter provides against wind and rain?

Satisfied – neither – unsatisfied 
Why?

6- How satisfied are you with the thermal conditions in your shelter?
In summer (rainy season):
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Satisfied – neither – unsatisfied 
Why?

In winter (dry season):

Satisfied – neither – unsatisfied 
Why?

7- How satisfied are you with the air quality of your shelter?

Satisfied – neither – unsatisfied 
Why?

8- Do you feel comfortable receiving guests in your shelter?
Yes – no 
Why?

9- Is it possible to change/adapt the shelter to suit your needs?
Yes – no
Why?

10- Where do you cook? Are you happy with kitchen facilities?
Yes – no
Why?

11- Where is your bathroom? Are you happy with bathroom facilities?
Yes – no
Why?

12- Do you feel safe inside your shelter during the day?
Yes – no
Why?

13- Do you feel safe inside your shelter during the night?
Yes – no
Why?

Section 3: Design questionnaire: your thoughts on a better shelter

14- Please rank the following aspect of design in order of importance: 

Appearance (form and material)

Flexibility/ adaptability (e.g. to change layout of shelter)

Security 

Privacy

Thermal Conditions

Space (is there enough space for your family and guests)

Private Bathroom

Private Kitchen

Air quality 

Lighting Level

15- Could you tell us a little bit about your house in your country of origin; what was it 

made of; size etc

16- Discuss any aspects that the participant would like to discuss in further detail.
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Appendix 4: Focus group discussions with technical staff

FGD Planning

Title Shelter assessment – Field engineers, Shelter Field Officers

Target group

Selec�on criteria
1) Engineers and Shelter Field Staff working in camps (KTP, Teknaf, Shamlapur, Chackmarkul and Unchiparang)
3) 2-3 members for each partner willing to par�cipate
4) 8 people per FGD (1 FGD to be done in Teknaf)
Preferable diversity
1) Including female staff

Objec�ves

1) To assess Shelter technical staff percep�on on what materials and assistance are most needed/relevant for the 
next phase
2) To assess Shelter technical staff percep�on towards durability of current shelters
3) To gather Shelter technical staff opinion on alterna�ve materials and mud walls. 
4) To gather Shelter technical staff observa�on on the main shelter issues

Brief

Presen�ng the team members and explaining that this FGD is part of a study to assess most pressing needs in terms 
of construc�on materials to improve shelters. 
We are interested in be�er understanding how families coped with the situa�on, to iden�fy the main challenges 
and to listen to your opinion. We would also like to learn about sugges�ons on alterna�ve materials and 
techniques.
Answers are anonymous. FGD will be in Bangla. 

Ques�ons

1. Based on your field observa�ons, how many households sufficiently upgraded their shelters? (What did 
the majority of HH do with the materials received? What were the elements that were most frequently 
missing from the upgrades? 

2. Do you see any issues with USK? (Insufficient materials, insufficient training…). How could it be 
improved?

3. What are the major issues that you see with the current shelter? (not strong enough, materials are not 
durable, shelter are too small, lack of ven�la�on, shelters are flooding, USK were not properly used…)

4. What would you suggest to improve current shelters? (Construct shelters, provide more materials, 
provide more durable materials, more training, cash to HHs for materials…)

5. How many materials that were given to the households as USK do you think can be reused if addi�onal 
materials would be provided? 

6. What materials and how many do you suggest to provide to households to make their shelter more 
durable

7. What about any materials that were not provided? (cement, brick) Or alterna�ve building techniques 
(wa�le and daub, mud walls…)

8. Do you think that technical assistance/training provided to households is sufficient/relevant? (how can it 
be improved?)

9. Do you have any experience with mud walls? (If yes, do you think it can be implemented here)
10. Do families using the shelter face any issues (lack of privacy, poor ven�la�on…) How do you think this 

could be improved?
11. Do you have any discussion with the households? What do they tell you about their shelter?
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Appendix 5: Focus group discussions with households

Household Level FGD

Title Shelter Survey – FGD for Roghingya Community

Target 
group

Selec�on criteria
1) Refugees living in camps (KTP, Teknaf, Shamlapur, Chackmarkul and Unchiparang)
3) Male 1FGD, Female 1FGD or Male EVI 1FGD, Female EVI 1FGD
4) 8-15 people per FGD 
Preferable diversity
1) Refugees coming from different camps
2) Some refugees with construc�on exper�se
3) Ensure wide age representa�on 

Objec�ves

1) To assess community percep�on on durability of shelters
2) To assess community percep�on on what materials and assistance are most 
needed/relevant for the next phase
3) To assess community percep�on toward mud walls and other alterna�ves 

Facilitator 
and note-
take roles

The facilitator’s role is the following: 
- Ensure that everyone has a chance to speak and encourage everyone to expand on 

certain points. Shy or re�cent members may be encouraged by establishing eye 
contact or by calling them by their names, and by asking them addi�onal ques�ons in 
order to encourage useful informa�on.

- Avoid domina�ng the discussion.
- Do not judge people who speak; accept what they say.
- Ask open ques�ons, such as how, what, where, why as much as possible, especially to 

clarify or to check understanding. Indeed, the role of the facilitator is only to boost 
the conversa�on or confirm informa�on; 

- Listening and observing is a primordial quality to lead a focus group. The facilitator 
should make a conscious effort to listen ac�vely. He should seek more informa�on by 
observing non-verbal behaviours, taking in account the posi�oning of the par�cipants 
in the place where the FGD is conducted, how they organise themselves, who takes 
the lead, who doesn’t, who speaks, who doesn’t, if some ques�ons create discomfort 
or conflicts, the way of speaking, ambiguous discourses, etc.;

- Redirect the discussion in every case it is taken off topic;
- Manage the �me. Es�mate the �me required for each topic and adapt it to the �me 

constraints of the group (whole FGD should take 1.5 – 2 hours);
- Always try to avoid ques�ons that presuppose certain answers.

The note-taker’s role is the following: 
- Take note throughout the session.
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