
GOING GREEN
A HANDBOOK OF SUSTAINABLE HOUSING PRACTICES  

IN DEVELOPING COUNTRIES

UNITED NATIONS HUMAN SETTLEMENTS PROGRAMME
P.O.Box 30030,Nairobi 00100,Kenya;
Tel: +254-20-7623120;
Fax: +254-20-76234266/7 (Central office)
infohabitat@unhabitat.org www.unhabitat.org

The housing sector is in a prime position to mitigate climate change 
and make environmentally-friendly cities. Going Green provides an 
overview of sustainable housing practices with a focus on ‘green’ 
building materials and construction technologies, and climate-
responsive housing and settlement design. However, improving 
the sustainability of housing is not only a technical challenge and 
this book shows how environmental aspects can be successfully 
interwoven with the social, cultural and economic milieu in which 
they are proposed, adopted and, ideally, scaled-up to meet the 
massive housing demand in developing countries.

GoinG Green: A HAndbook of SuSTAinAble HouSing 
PrAcTiceS in develoPing counTrieS

HS/074/12E
ISBN: 978-92-1-132487-7

G
O

IN
G

 G
R

EEN
:    A

 H
A

N
D

B
O

O
K

 O
F SU

STA
IN

A
B

LE H
O

U
SIN

G
 PR

A
C

TIC
ES IN

 D
EV

ELO
PIN

G
 C

O
U

N
TR

IES



GoinG Green: A HAnDBooK oF SUSTAinABLe HoUSinG PrACTiCeS 

first published in nairobi in 2012 by un-HAbiTAT. 
copyright © united nations Human Settlements Programme 2012

All rights reserved 
united nations Human Settlements Programme (un-HAbiTAT) 
P. o. box 30030, 00100 nairobi gPo kenYA 
Tel: 254-020-7623120 (central office) 
www.unhabitat.org

HS/074/12E
ISBN: 978-92-1-132487-7

disclaimer: 

The designations employed and the presentation of the material in this guide do not imply the 
expression of any opinion whatsoever on the part of Secretariat of the united nations concerning 
the legal status of any country, territory, city or area of its authorities, or concerning the delimitation 
of its frontiers or boundaries. views expressed in this publication do not necessarily reflect those of 
the united nations Human Settlements Programme, the united nations, or united nations Member 
States.

Acknowledgements:

Principal author:  emma-liisa Hannula

Supervisor:  christophe lalande

Task Manager:  Matthew french

design and layout:  emma-liisa Hannula

editor:  Matthew french

contributors:  claudio Acioly, kriselle Afonso, Wael Alashhab, Alvaro cabrera,  
 katja dietrich, Mohamed el Sioufi, eben forbes, Matthew french,  
 oliver frith, Tony kaye, Pertti koskinen, christophe lalande, Anil laul,  
 kelly lerner, channe oguzhan, francesco Pontalti, Srinivasa Popuri,  
 kurt rhyner, Timo Seppälä, Jukka Tissari, Hugo Wainshtok, david Week,  
 daniel Wyss

Programme support:  Helen Musoke, christina Power

cover picture: People’s process in Myanmar © un-HAbiTAT

Printing:  unon, Publishing Services Section, nairobi, iSo 14001:2004-certified 



		      						             | iii



Figure 21: Simple rain catchment system.iv |  Going green: A Handbook of Sustainable Housing Practices in Developing Countries

Contents
EXECUTIVE SUMMARY		  1

CHAPTER 1: HOUSING SUSTAINABILITY 		  2

1.1	 Purpose of the handbook		  6

1.2		 Structure of the handbook		  6

1.3		 Sustainable housing: why is it important?		  7

1.4		 Taking a comprehensive approach to sustainable housing		  8

1.5		 Environmental sustainability		  9

1.6		 Social sustainability		  12

1.7		 Economic sustainability		  13

1.8		 Cultural sustainability		  14

1.9		 Institutional sustainability		  15

1.10		 Vulnerable and special needs groups		  16

1.11 		Scaling up sustainable housing practices		  19

CHAPTER 2: sustainable design		  26

2.1	 Settlement planning and urban design 		  28

2.2 	 Introduction to building 		  35

2.3 	 Building in different climate zones		  37

CHAPTER 3: sustainable construction materials		  45

3.1 	 Wood and straw construction 		  47

	 3.1.1 Timber		  47

	 3.1.2 Bamboo		  48

	 3.1.3 Straw-bale		  50

3.2 	 Earth and stone construction		  51

	 3.2.1 Cob 		  52

	 3.2.2 Rammed earth		  53

	 3.2.3 Adobe		  53

	 3.2.4 	 Compressed earth blocks (CEBs); stabilized soil blocks (SSB) 	 54

	 3.2.5 	 Interlocking bricks, issb blocks		  54

3.3 	 Ways of using concrete in a more sustainable manner		  55

	 3.3.1  Concrete		  55

	 3.3.2 	 Ferro-cement construction		  56

	 3.3.3 	 Lime-pozzolana cement, CP 40		  56

	 3.3.4 	 Replacing ingredients in concrete		  57

3.4 	 Recycled materials		  57

	 3.4.1 Fine concrete blocks and high density steam cured blocks	 58

	 3.4.2 Earthship		  58

	 3.4.3 Earth bag construction		  59

	 3.4.4 Papercrete		  60

	 3.4.5 Bottles		  60

	 3.4.6 Other waste products		  60

CHAPTER 4: sustainable construction technologies		  69

4.1 	 Environmental retrofitting		  72

4.2 	 Green roofs		  72

4.4 	 Saving water in housing		  76



		      						             | v

CHAPTER 5: CASE STUDIES			   81

Case study 1:	The evolution of traditional housing in Papua New Guinea		  83

Case study 2:	DRR Shelter for IDPs in Kunyangone, Myanmar after the cyclone Nargis	 87

Case study 3:	Roma settlement upgrading in Vojvodian Serbia			   91

Case study 4:	Seismic wooden multi-story housing in L’Aquila, Italy			   95

Case study 5:	Low-cost bamboo based houses, Guayaquil, Ecuador			   99

Case study 6:	Straw-bale housing in North Eastern China			   103    

Case study 7:	The Nubian Vault - Earth Roofs in the Sahel			   107

Case study 8:	Darfur, Stabilized soil block construction in early recovery		  111 

Case study 9:	Ferro-cement constructions in Cuba			   115

Case study 10: Slum resettlement in Jaunapur, India			   119 

CHAPTER 6: CONCLUSIONS, LESSON LEARNT AND WAYS FORWARD			  123

LIST OF BOXES
BOX 1: The Rio Declaration on Environment and Development				    8

BOX 2: Vertical housing in Brazil 				    10

BOX 3: Ecological housing in Setagaya-Ku Fukasawa, Tokyo, Japan				    11

BOX 4: The Habitat Agenda				    13

BOX 5: UN-Habitat People’s Process: Aceh Nias settlements support  

  programme ANSSP, Indonesia				    14

BOX 6: Monteagudo Housing Project, Buenos Aires, Argentina 				    16

BOX 7: Forced evictions				    18

BOX 8: Housing for indigenous people in Australia				    21

BOX 9: Earthquake mitigation				    30

Box 10 : Urban density in Springfield terrace, South Africa				    31

BOX 11: Passive house				    34

BOX 12: Passive Solar Housing in the Indian Himalayas				    36

BOX 13: Iranian desert towns				    38

BOX 14: Reed roof				    51

BOX 15: Retrofitting Soviet era housing stock in Lithuania				    71

BOX 16: Green urban structures in Tampines, Singapore				    73

BOX 17: Improved cook stoves in Nigeria				    75

BOX 18: Geothermal heating in Turkey				    75

BOX 19: Solar water heating in Jordan and Cyprus				    77

BOX 20: Water towers in Brazil				    78



LIST OF FIGURES
FIGURE 1:  STAKEHOLDERS AND MATTERS AFFECTING HOUSING.			   19

FIGURE 2:  STABILIZING BUILDINGS MADE OF SOIL. 			   29

FIGURE 3:  WAYS OF STABILIZING OPENINGS.			   31

FIGURE 4:  SETTLEMENT PATTERNS. 			   31

FIGURE 5: FOUNDATIONS FOR RAISED FLOORS. 			   32

FIGURE 6:  EXAMPLE OF A FOUNDATION RESTING ON THE GROUND. 		  33

FIGURE 7: RUBBLE STONE MASONRY FOUNDATION WITH RAISED FLOOR.		 34

FIGURE 8: ORIENTING BUILDINGS TO MAXIMIZE AIR MOVEMENT.			   35

FIGURE 9: MAXIMIZING VENTILATION.			   36

FIGURE 10: A TYPICAL YADZ COURTYARD HOUSE. 			   37

FIGURE 11: A TYPICAL WOODEN POST-AND-BEAM STRUCTURE. 			   47

FIGURE 13: EXAMPLES OF WOVEN BAMBOO MATS.			   48

FIGURE 14: SECTION OF A STRAW BALE WALL.			   50

FIGURE 15: COB WALL.			   52

FIGURE 16: RAMMED EARTH WALL.			   53

FIGURE 17: PRODUCTION OF CEBs.			   55

FIGURE 18: EARTHBAG WALL.			   59

FIGURE 19: WALLS BUILT WITH STUFFED BOTTLES BETWEEN  

	         CHICKEN WIRE. CONCRETE MIX 			   61

FIGURE 20: EXAMPLE OF A LIVING ROOF POSSIBLE TO CONSTRUCT  

                  BY COMMUNITY MEMBERS.			   71

FIGURE 21: GEOTHERMAL ENERGY SYSTEM FOR A HOUSEHOLD.			   74

FIGURE 22:  SIMPLE RAIN CATCHMENT SYSTEM.			   77

FIGURE 23:  DRY SANITATION TOILETS.			   78

FIGURE 24:  WORLD CLIMATE ZONES AND LOCATIONS OF THE CASE STUDIES.	 81

ACRONYMS
CEB		  Compressed Earth Block

C&D		  Construction and Demolition waste 

GDHS		 Geothermal district heating systems 

GHG		  Green House Gas 

IPCC		  Intergovernmental Panel on Climate Change 

ISSB		  Interlocking Stabilized Soil Blocks

LEED 		 Leadership in Energy and Environmental Design

MDG		 Millennium development goal

BREEAM	 Building Research Establishment Environmental Assessment Method

SBAM		 Sustainable Building Assessment Methodology 

vi |  Going green: A Handbook of Sustainable Housing Practices in Developing Countries



EXECUTIVE SUMMARY

		      						             | 1

This handbook introduces the linkages between current urbanization in the developing world, 
the housing sector and global warming. The housing sector is in a key position to mitigate climate 
change making environmentally friendly affordable housing strategies opportune and crucial. 
The housing sector is the single most efficient sector that can, without extra costs, address the 
issue of climate change. Scaling up efforts of making the housing stock of developingcountries 
more environmentally friendly can make a great difference in terms of climate change mitigation 
and adaptation as well as improve quality of life and human wellbeing.

In order to achieve sustainable housing a comprehensive approach is needed that includes not only 
environmental but also social, economic, cultural, and institutional sustainability dimensions. In 
order to make housing sustainable it needs to be connected to sustainable settlement planning 
strategies including specific urban forms such as compact city and mixed land use, infrastructure 
networks, services, employment possibilities, connectivity, environmental matters,  disaster risk 
reduction strategies and tenure security. Building according to the prevailing climatic conditions 
is crucial in terms of saving energy and improved environmental conditions. Traditional and 
recycled construction materials are in general more environmentally friendly than contemporary 
materials such as concrete and burnt bricks but sometimes combining both can increase the life-
span of the building. Energy efficiency of new buildings and environmental retrofitting of old 
buildings are both of great importance and should be connected to strategies of using renewable 
energy and saving water in housing.

Governmental incentives are crucial in order to support the sustainable housing sector. Low-
income communities should be supported to access the initial investment needed to pay for 
sustainable housing. Communities should be helped to be involved in housing planning, design 
and management and the construction processes used to build up the skills of people. The 
specific needs of different groups such as different gender, ages and indigenous/cultural groups 
need to be taken into account. Pilot projects addressing sustainable housing are important but 
it is crucial to scale up sustainable housing practices beyond pilot level. In these efforts the 
institutional and regulatory environment, monitoring and evaluation, capacity development/
building, communication and governmental incentives are important.

Executive summary 



KEY MESSAGES

In this chapter the purpose and structure of the handbook is outlined and the underpinnings 
of sustainable housing presented. The importance of an integrated comprehensive approach to 
sustainable housing is highlighted alongside the need to scale up sustainable housing supply in 
developing countries.  

Sustainable housing:  why is it important?
•	 The housing sector plays a noteworthy role in the current global environmental crisis but 

it also offers one of the largest possibilities of any sector to mitigate global climate change.

•	 Global urbanization is fastest in the developing countries and slums and informal settlements 
are rapidly growing making affordable sustainable housing strategies crucial in this context.

•	 Sustainable housing practices are still weak in developing countries and need support to 
bring sustainable housing solutions to scale. 

Taking a comprehensive approach to sustainable housing
•	 Sustainable housing should be seen as a comprehensive process taking into account 

environmental, social, cultural, economic and institutional matters. 

•	 The whole life-span of a house needs to be considered from the very beginning.

•	 Demonstration projects concerning affordable sustainable housing are important to test, 
influence and inspire, but scaling up sustainable housing practices is fundamental and 
should be the main goal.

Social sustainability	 						    
•	 In practice, social sustainability has many dimensions with various strategies, for example 

the empowerment of poor communities; inclusion of all groups in planning, design and 
governance decisions; building the skills of people; and creating training and employment 
opportunities through construction processes.	

•	 Inclusion of low-income groups in housing strategies can increase security and decrease 
social tensions in cities.						                                 

•	 Particular urban forms and approaches such as mixed land use and density can promote 
social integration and equity.
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