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Picture credits: Peoples pavilion – Filip Dujardin; Matiari, Sindh province, Pakistan, August 2022 - AFP/Shakeel Ahmad

http://www.filipdujardin.be/
http://www.filipdujardin.be/
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Investigate how circular building principles can be integrated in the 

planning of humanitarian transitional housing units (THUs) and thus 

reduce the negative impacts THUs may have.
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How can transitional housing for displaced people 

in the extreme conditions of upper Sindh province in Pakistan 

be made using circular building principles?
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Sources: Adapted Sphere (2018)
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Sources: Adapted from IFRC (2013) and IFRC (2011)
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Transitional Housing 
6 months – 3 years

Cannot remain on location
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Photo: Dera Allah Yar, district Jafferabad, Balochistan, Pakistan August 25, 2022. REUTERS/Amer Hussain

Pakistan 2022
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30.6 million (2020)

103 million (2022)
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30.6 million (2020)

103 million (2022)
> 1% 

of the world‘s
population is

NOW displaced
UNOCHA, 2022
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Transitional Housing 
6 months – 3 years

Cannot remain on location
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Transitional Housing 
6 months – 3 years

Cannot remain on location
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Transitional Housing 
6 months – 3 years

Cannot remain on location
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Is there an 
alternative?

Common lifecycle and EoL scenarios
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Use 
longer

existing 
materials

Use less
virgin materials

Use 
again

secondary 
materials

Make 
clean
renewables
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Integration of circular building principles in the planning of THUs can 

help bring economical value back to the donors, strengthen the 

community resilience and keep the materials in the technical and 

biological loop.
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R0 Refuse
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Source: DelftX: CESBE1x Circular Economy for a Sustainable Built Environment
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Material Design Manufacturing Management
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+ preventing extraction
of raw materials

less emissions and 
embodied energy

- requires 
quality control

availability 
might be limited
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+

- transportation
needs to be considered

need for large factory
space

controlled production
environment

improved safety 
on construction site



P5  
28 June 

2023 Circularity principles

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

44

CTH*1
Germany

CTH*1 pictures; Photos: Sebastian Kolm Source: Archdaily
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B.R.I.C.
Belgium

B.R.I.C. project details; Source: BAMB 2020
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BB Home
Vietnam

Blooming Bamboo Home pictures; Credit: Doan Thanh Ha; Source: Archdaily
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Design 
support

Design 
evaluation

new projects exisiting projects
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> 231 M
population 2023

6.5
average

household size

multigenerational
households

wasta
forming

social connection

Islamic republic
majority Sunni Muslim

53.3% under
25 year old (2016)

90% live on less than
$10 per day
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Temperature change in Pakistan, relative to average of 1971 – 2000 [°C]; adapted from Ed Hawkins, https://showyourstripes.info/l/asia/pakistan/

Temperature change 
in Pakistan, 

relative to average of 
1971 – 2000 [°C]
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8M IDPs
floods 2022
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33M 
Affected people

2.1M 
Houses damaged
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8.3 x 
Average rainfall

1.1M 
Houses damaged

683K 
Houses destroyed

430K 
Livestock loss
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8.3 x 
Average rainfall

1.1M 
Houses damaged

683K 
Houses destroyed

430K 
Livestock loss

30 000 ppl
remain

internally
displaced

March 2023 
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6 person
household

> 21m²
excl. facilities

24 months
exp. occupancy

flood
resistant
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climate
appropriate

5° to 45°C

culture
appropriate

covered
outdoor space

income
opportunity
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ajrak – blue (arabic)
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symmetry area/
perimeter

ajrak – blue (arabic)
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recommendation 1

recommendation 2

extention

extention
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recommendation 3 extention

Design 
support
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Identify possible local 
building materials (area, 

region, country)

The material demand is often 
very high after a crisis occures. 

To respond to possible 
overconsumption of local 

resources, an overview of the 
locally available materials at all 

three scales can provide 
alternatives, which can be 

easily sourced. 

ca
te
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recommendations

Design 
support
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Photos: Emmanuel Guddu; Heritage Foundation of Pakistan
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Photos: Emmanuel Guddu; Heritage Foundation of Pakistan
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Identify possible local 
building materials (area, 

region, country)
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Identify possible local 
building materials (area, 

region, country)
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Identify possible local 
building materials (area, 

region, country)

BAMBOO HEMP
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Environmental impact of 
materials' sourcing and 

processing

BAMBOO HEMP

CO2

Consider the harvest 
season
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BAMBOO HEMP

HEMP
CRETE

Hemp shives + lime binder + H2O

CO2

Identify waste materials 
(area, region, country)

byproduct
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Photos: ZRS Architecture; Heritage Foundation of Pakistan

BAMBOO HEMP

HEMP
CRETE

Consider ease of 
maintenance

Avoid toxic chemicals

BORAX
LIME

CREAM
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BAMBOO HEMP

HEMP
CRETE
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neem wood

hempcrete
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Design
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Design



P5  
28 June 

2023 

87

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

  |
Ju

li
a 

G
o

sp
o

d
in

o
va

 



P5  
28 June 

2023 Manufacturing

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

88



P5  
28 June 

2023 Manufacturing

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

89



P5  
28 June 

2023 Management

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

90



P5  
28 June 

2023 Management

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

91



P5  
28 June 

2023 Management

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

92



P5  
28 June 

2023 Management

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

93



P5  
28 June 

2023 Circularity principles

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

94



P5  
28 June 

2023 

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

95



P5  
28 June 

2023 Recommendation set and evaluation tool

C
ir

cu
la

r 
T

ra
n

si
ti

o
n

a
l 

H
o

u
si

n
g

 |
 J

u
li

a 
G

o
sp

o
d

in
o

va
 

96

Performance indicator

ca
te

g
o

ry
p

ri
n

ci
p

le
s

evaluation

Design 
evaluation

Score

Performance indicator Score
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connections are fully 
reversible; components 

do not get damaged

ca
te

g
o

ry
p

ri
n

ci
p

le
s

evaluation

Design 
evaluation

connections are 
reversible; components 

get ligthly damaged

some connections are 
reversible; components 

get damaged

connections are not 
reversible; components 

get damaged

not applicable

worst

bad

good

best
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potential
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How can transitional housing for displaced people 

in the extreme conditions of upper Sindh province in Pakistan 

be made using circular building principles?
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Conclusion
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many 
possible 

combinations 
of principles

most effective in 
preparation 

phase

Collaboration of 
stakeholders is 

key

real-life 
application
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Circularity principles 
reduce negative impacts

Innovation under extreme conditions 
benefits the built environment 

Discussion



Thank you for your attention! 
Questions?
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