
08.07.21 Climate-Adapted Material Research for the Socio-Economic Context of Vietnam page 1

Climate-Adapted Material Research for the 
Socio-Economic Context of Vietnam (CAMaRSEC) - CLIENT II
Enabling Research and Development for Sustainable Buildings 
in the socio-economic context of Vietnam

research consortium: National University 
of Civil Engineering
Hanoi, Vietnam

Ton Duc Thang
University
HCMC, Vietnam 

Vietnamese Institut 
for Building Materials
Hanoi, Vietnam 

Embodied carbon in building –
A case study from Vietnam

College of Urban Works 
and Construction
Hanoi, Vietnam 

prepared by:
Dr Dirk Schwede, University of Stuttgart
Lavinia Ruf, University of Stuttgart



08.07.21 Climate-Adapted Material Research for the Socio-Economic Context of Vietnam page 2

Climate-Adapted Material Research for the 
Socio-Economic Context of Vietnam (CAMaRSEC) - CLIENT II
Enabling Research and Development for Sustainable Buildings 
in the socio-economic context of Vietnam

project duration
1.7.2019 – 30.6.2022

research consortium: National University 
of Civil Engineering
Hanoi, Vietnam

Ton Duc Thang
University
HCMC, Vietnam 

Vietnamese Institut 
for Building Materials
Hanoi, Vietnam 

College of Urban Works 
and Construction
Hanoi, Vietnam 



08.07.21 Climate-Adapted Material Research for the Socio-Economic Context of Vietnam page 3

Climate-Adapted Material Research for the 
Socio-Economic Context of Vietnam (CAMaRSEC) - CLIENT II
Enabling Research and Development for Sustainable Buildings 
in the socio-economic context of Vietnam

International Finance 
Corporation (IFC World Bank Group), Hanoi

United National Development 
Programm (UNDP), Hanoi

Vietnamese Ministry of 
Construction (MoC), Hanoi



08.07.21 Climate-Adapted Material Research for the Socio-Economic Context of Vietnam page 4

Expected developments in Vietnam

Source: Fitch Solutions, http://m.hanoitimes.vn/vietnam-building-construction-
sector-forecast-to-grow-over-7-over-next-decade-fitch-312049.html

Construction sector rises by an annual 
average of above 7% in line with expect

Rising income level leads to greater demand 
for higher-end housing in urban areas
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Effects of fired clay brick

§ 87 % of the building bricks used in Vietnam are 
fired clay bricks

§ More than 10.000 traditional brick kilns are still in 
operation 

High energy consumption
due to inefficient brick kilns

Land use
due to clay mining

Air emissions
due to emissions from clay brick production

https://e.vnexpress.net/news/news/hanoi-air-quality-climbs-to-dangerously-high-levels-4011031.html

http://dtinews.vn/en/news/017/24930/clay-mining-destroys-tea-in-vietnam-highlands-town.html
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Material
Label

§ Information on the environmental impact of individual 
building materials/ products

§ support planners in the targeted selection 
of sustainable products

§ serve as the basis for building certifications

§ independent audit 

§ advantage over inaccurate generic data: that they 
correspond to actual production data of a manufacturer 
or group of manufacturers 

Product and Material Labelling
Environmental Product declaration

https://ibu-epd.com/epd-programm/

Autoclaved aerated 
concrete bricks (AAC) 

thermal properties

hygrothermal properties

resources

embedded carbon

recycling

WP2.4 Life cycle assessment of materials
WP3.3 Concept for Labelling and Assessment of Building Materials
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Life Cycle Assessment (DIN EN ISO 14040)

Recycling

Raw 
Material

Assembly

Usage

Manufacturing

Landfill

Rough sketches
of production

Interviews and
questionnaires

Modeling in „Gabi“
software

Quantification of the
environmental impact
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Considered Building Materials groups

Fired Clay bricks (FCB) Autoclaved aerated 
concrete (AAC) Foam concrete Concrete brick blocks 

(CBB)

Traditional Alternative/ new

Source: IBP Source: IBP Source: IBP Source: Luu Xa Cement Company



08.07.21 Climate-Adapted Material Research for the Socio-Economic Context of Vietnam page 9

Bilingual questionnaires for manufacturers 
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Modeling in „Gabi“ software

process
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Results – Environmental impact

Global Warming
Potential (GWP)

Ozone Depletion
Potential (ODP)

Acidification
Potential (AP)

Photochemical
Ozone Creation

Potential (POCP)

Output from “Gabi” for individual process steps 
and the entire manufacturing process

total: all processes
p1…pn: individual processes (e.g. Lime grinding, 

sand slurry,…)  

GWP 100 years AP

EP OPD, steady state

total p 1 p 2 p 3 p 4 p 5 rest total p 1 p 2 p 3 p 4 p 5

total p 1 p 2 p 3 p 4 p 5 rest total p 1 p 2 p 3 p 4 p 5 rest
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