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Executive Summary

Background

The provision of ‘affordable’ homes is an issue of
profound international importance. It is estimated
that 1.6 billion people live in substandard housing
and that 100 million people are homeless. The
problem is particularly acute in relation to the
growing urban sector where every week more than
a million people are born in, or move to cities in
the global South. Approximately 1 billion people
(32% of the global urban population), live in
urban slums. If no meaningful action is taken, the
United Nations reports that the number of slum
dwellers worldwide will increase over the next 30
years to nearly 2 billion.

Responses to this problem have to be holistic,
multi-level and interdisciplinary, and must
acknowledge local cultural, economic, legislative
and environmental factors. Sustainable housing
should be seen as a comprehensive process
accounting for environmental, social, cultural,
economic and institutional considerations (UN-
Habitat, 2012a). There is an urgent need to find
housing solutions that do not impact adversely
on housing affordability and enhance urban
livelihoods. Moreover, there is an imperative to
find sustainable housing solutions that address the
growing carbon footprint of the built environment,
and which do not raise more households to levels
of carbon emissions that are unsustainable in terms
of operational and embodied carbon burdens
(as is the current situation with the majority of
housing performance in wealthier countries).
Such poor performance if replicated in the global
provision of affordable housing would exacerbate
environmental change. Instead, solutions must
be found to address the crisis of affordable
housing which also acknowledge the parallel

EXECUTIVE SUMMARY

crisis of climate change mitigation. Sustainable
urbanization therefore needs affordable, adequate
and green housing options in order to respond to
the global rapid population growth especially in
the low-income housing areas of countries.

Research challenge

Within this context, the purpose of this research
is to develop a practically-oriented publication
linking the social housing sector of countries
with green building interventions which also
include instruments for promoting greening
of the social housing sector at the legislative/
policy, institutional, financial and technical levels.
The study is implemented in the framework of
UN-Habitat and UNEP
Sustainable Buildings, and as a part of the
activities of the Global Network for Sustainable
Housing (GNSH). The GNSH has been created

to contribute to the development of sustainable

collaboration on

and affordable housing solutions in developing
and transitional countries, with a specific focus
on improving the social, cultural, economic and
environmental sustainability of slum upgrading,
reconstruction, large scale affordable housing and
social housing programmes.

What this report is about

This report defines the rationale for green building
intervention on social housing, details international
examples of legislative and regulatory frameworks
for enabling green social housing and identifies
global and regional forms and approaches to green
social housing. A range of technical measures for
new social housing and environmental retrofitting
of social housing are explained, along with the
assessment of case studies, best practice and

Viil GREEN BUILDING INTERVENTIONS FOR SOCIAL HOUSING



otherwise ineffective cases. As a key lesson, the
importance of engaging residents of social housing
through awareness raising and behaviour change is
emphasised.

Learning from case studies

It is essential to involve tenants or residents in all
discussions at every stage, in order to ensure that
they have maximum information on how to best
use and live in the dwellings and thus maximise
their energy savings and future prospects. In the
design and planning stage, always emphasise
life cycle costs and not just the initial cost of
construction. For participation with residents to
be effective, it is vital to involve them at the earliest
possible stage (design brief) and to use design teams
who have the willingness and necessary skills to
work well with residents. Serious consideration for
upgrades must be made when bringing occupants
out of slums or conditions where they were not
previously responsible for fuel, water or sewage
bills. In the construction phase, demonstration or
mock-ups can be helpful in convincing residents
to accept new ideas and in assisting builders
in understanding new construction methods
or working with new materials. Following
occupation, an occupancy review is essential in
order to assess the operation of the building and to
understand how the building performs compared
to expectations; important lessons are always
learned from evaluating the performance of the
building and listening to occupant’s experience.

Monitoring and evaluation of sustainable housing
practices is an important tool to demonstrate to
various actors, including the political institutions

and the

institutions, the benefits of sustainable social

national/ international financial
housing. Monitoring and evaluation should

feed into policies and help secure funding. It is
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important to monitor and evaluate all aspects of
sustainable housing including social, economic
and cultural. Furthermore, the evaluation
methodology can ensure progressive development
of green building ideas, design decisions, material
use, systems installation and commissioning
through the essential step of documentation and
forward-feeding of lessons learned. To do this
effectively it is essential that all teams involved
document, learn from and feed-forward results
for future design and construction decisions. A
national or local green building group would be
invaluable in spreading and enabling the learning

from this process.
The report is structured into six main sections:

1. The first section provides a background, aims
and methodology for the report

2. The second section defines the rationale for
green building intervention on social housing

3. The third section presents a review of relevant
policy instruments and the application of
policy instruments in a selection of case study
countries.

4. The fourth section reviews green building
materials, methods, systems and practices.

5. The fifth section presents a selected set of best
practice and ineffective case studies are assessed
using desk research to provide key messages
and recommendations for greening the existing
and new social housing sector of emerging
economies and developing countries.

6. The sixth section concludes the report.

In addition, an appendix is provided as a checklist
in the form of key questions that policymakers can
use to review their programmes and policies with
regard to the provision of affordable, accessible and
sustainable housing.

GREEN BUILDING INTERVENTIONS FOR SOCIAL HOUSING 1



CHAPTER

Introduction

Globally 70 per cent of the nine billion people
projected to inhabit the world in 2050 will be
living in urban areas. As an example, in India it
is predicted that by 2020 about 40 per cent of the
population will be living in cities; it was around
28 per cent in 2008 (McNeil et al., 2008).
Currently many countries are facing significant
housing shortages in urban centres due to rapidly
increasing population and urbanisation. In
Malawi, for example, it is estimated that there
will be a need for 21,000 new households per
annum to accommodate population growth
(UN-Habitat, 2011a). Many new urban
dwellers are projected to be low-income groups
not able to participate in the formal housing
market, strained by high demand and limited
resources only increasing housing prices. Instead,
these new urban dwellers will require access to
affordable or social housing, or alternatively will
end up in slum dwellings (UN-Habitat, 2011).
Between 2000 and 2010, fifty five million

new slum dwellers were added to the global
population (UN-Habitat, 2011a). One of every
three people living in cities in the developing
world lives in a slum (UN-Habitat, 2013a).

Background and context

According to the Intergovernmental Panel on
Climate Change (IPCC) the building sector has the
highest potential to reduce energy use (and resultant
carbon dioxide emissions) at the lowest cost. The
sustainable building agenda is well recognised and
rapidly growing in developed countries; however,
in most developing countries with the largest
and fastest growing building markets, resource
efficiency and sustainability objectives are largely
neglected in both construction and occupancy
periods (UNEP, 2013). Consequently, the world’s
most populous regions run the risk of locking their
economies into inefficient and environmentally
detrimental building stock for decades unless
efforts are made to introduce and mainstream
sustainable building practices. This is especially
problematic where in these developing countries
there is not only an expansion in construction but
there is a large and growing need for affordable
housing,.

Responses to this twofold problem have to be
holistic, multi-level and interdisciplinary, and
must acknowledge local cultural, economic,
legislative and environmental factors. Sustainable
housing should be seen as a comprehensive process
accounting for environmental, social, cultural,



economic and institutional  considerations
(UN-Habitat, 2012a). As explained in Going
Green: A handbook of sustainable housing
practices in developing countries, sustainability is
more than environmental considerations, wherein
social sustainability focuses on empowerment and
participation in the housing process and beyond,
economic sustainability focusses on job creation
and income generation through the process of
creating affordable housing, cultural sustainability
focusses on respecting the cultural heritage of the
people and the built environment, and finally,
institutional sustainability focusses on government

support and responsibility.

Much work is being done to promote sustainable
social housing in developing countries. The
Sustainable Social Housing Initiative (SUSHI),
initiated by the United Nations Environment
Programme (UNEP) in 2009, involved pilot case
study projects in Bangkok, Thailand and Sao
Paulo, Brazil. The pilot projects aimed to serve as
demonstration projects to raise the awareness and
initiate cooperation between market actors in these
locations. From 2009 to 2011, project teams in each
location developed a local approach and selected
targeted solutions to improve sustainability in social
housing considering local priorities, challenges and
previous experiences (UNEP, 2013). The Global
Network for Sustainable Housing, established
through the United Nations Human Settlements
Programme (UN-Habitat), is a partnership that
includes several international organizations that
are promoting adequate housing solutions in the
context of slum upgrading, reconstruction, large-
scale affordable and social housing, and sustainable
urban development. The GNSH works to link

practitioners, academics and organizations that
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are leading the policy development, research and
design for environmentally, economically, socially
and culturally sustainable housing. Through the
partnership, GNSH members share experience
and expertise, and develop strategies that promote
affordable and sustainable housing practices in
developing and transitional countries and cities
(GNSH, n.d.). Finally, the Building and Social
Housing Foundation (BSHF), an independent
research organisation that promotes sustainable
development and innovation in housing through
collaborative research and knowledge transfer,
among other important activities, organises the
annual World Habitat Award competition to
identify innovative housing solutions worldwide.
The World Habitac Award presents £10,000
annually to two exemplar groups that provide
practical and innovative solutions to current
housing needs and problems. Environmental,
social and economic sustainability are fundamental
details of the winning case studies (WHA, 2014).

Aims, research methodology and
outputs of the study

The aim of this report is to develop a practically-
oriented publication linking the social housing
sector of countries with green building
interventions which also include instruments for
promoting greening of the social housing sector
at legislative/policy, institutional, financial and

technical levels.

The publication aims to assess the current situation
and practices but also to give recommendations
and inspiration for new countries to invest in green
social housing programmes.

GREEN BUILDING INTERVENTIONS FOR SOCIAL HOUSING 3



The methodology of the study is as follows:

A critical review and systematic analysis of
literature comprising of refereed journal articles,
research reports, policies, standards, principles
and grey literature

Review of policy instruments on greening the
social housing sector.

An analytical framework is used to select, assess
and summarise best practice and less effective
case studies of green social housing projects:
the case studies were selected from transitional,
developing and developed countries.

Summary of chapters: Readers’
guide

The report is structured into six sections with an

appendix:

The first section provides a background, aims
and methodology for the report.

The second section defines the rationale for
green building intervention on social housing.

The third section presents a review of relevant
policy instruments and the application of
policy instruments in a selection of case study
countries.

CHAPTER 01: INTRODUCTION

The fourth section reviews green building
materials, methods, systems and practices.

The fifth section presents a selected batch of best
practice and ineffective case studies are assessed
using desk research to provide key messages
and recommendations for greening the existing
and new social housing sector of emerging
economies and developing countries.

The sixth section concludes the report.

Appendix A provides a checklist in the form of
brief questions, is provided, that policymakers
can use to review their programmes and policies
with regard to the provision of affordable,
accessible and sustainable housing.

4
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CHAPTER

Green building
interventions in the
social housing sector

Rationale for green building
intervention in the social housing
sector: A win-win scenario?

In December 2012, the United Kingdom-based
Commonwealth  Development ~ Corporation
(CDC), a development-finance institution, put up
$20m for social housing investments in Eastern
and Southern Africa. The investment is projected
to create 7,500 homes and more than 20,000 jobs.
In Gabon the government is targeting the ‘most
disenfranchised’ by constructing 35,000 homes
by 2017, there is concern however of the lack of
consultation resulting in possible neglect of social
and cultural considerations. In Ghana housing
is high on the development agenda (The Africa
Report, 2013). In Venezuela the annual target for
affordable housing is 300,000 per annum (Perry,
2013) and in Brazil 500,000 per annum (UN-
Habitat, 2013b). In China there is a vast national
effort to build subsidized housing for the urban
poor and at the same time boost the economy
through the steel, cement, copper, and aluminium
industries. Five million affordable apartments
were scheduled to be built in 2012, with a goal
of reaching 36 million units by the end of 2015
(Roberts, 2012).



Housing  development  creates  multiple
environmental challenges. There is an urgent
need to find housing solutions that do not
impact adversely on housing affordability and
enhance urban livelihoods. Moreover, there is an
imperative to find sustainable housing solutions
that address the growing carbon footprint of the
built environment, and which do not raise more
households to levels of carbon emissions that are
unsustainable in terms of operational and embodied
carbon burdens (as is the current situation with
the majority of housing performance in wealthier
countries). Such poor performance if replicated in
the global provision of affordable housing would

exacerbate environmental change.

In order to provide equitable housing for the
growing population in need, there will undoubtedly
be an increase in energy consumption and GHG
emissions as currently the housing sector is
responsible for a large proportion of all energy
consumption and GHG emissions in the world
(UN-Habitat, 2012a). Inevitably the construction
of housing requires material production,
material transport, unused material disposal
(or recycling), land use. Housing occupation
results in the displacement of rainwater, potable
water consumption, energy consumption, the
production of waste and eventual material
replacement and possible end of life disposal (or
re-use and recycling) (Majumdar & Kumar, n.d.).
Table 2.1 lists these challenges and best and worst

cases for meeting these challenges.

CHAPTER 02: GREEN BUILDING INTERVENTIONS IN THE SOCIAL HOUSING SECTOR

The complex issues of poor economic infrastructure
and extreme poverty in developing countries have
resulted in increased environmental problems (CIB
& UNEP-IETC, 2002). Green social housing
has the capacity to directly or indirectly tackle
the existing problems in cities such as solid waste
management, storm water management, water
supply, sanitation, and mosquito control (UN-
Habitat and UNEP, 2009). Green housing is also
concerned with the indoor air quality provided to
occupants, since for example; 1.3 million people
die prematurely each year due to exposure to
indoor air pollution from biomass combustion

(UNEP SBCI, 2009a).

Benefits of green housing

Globally, with proven and commercially-available
technologies, the energy consumption in both new
and existing buildings can be reduced by 30-50%
without significantly increasing the investment
costs of new construction or renovation projects
(UNEP SBCI, n.d.). Solutions include improved
insulation, well-designed fabric, smart design (e.g.
appropriate orientation for solar access), low energy
appliances and cooling/heating systems, water-
saving devices, water recycling and harvesting,
and incentives to building users to save water and
energy. According to the Intergovernmental Panel
on Climate Change (IPCC), the housing sector
has the most potential for improvement without
extra cost in the near future (UN-Habitat, 2012a).
Unmet or suppressed demand and the rebound
effect (Galvin, 2014) however, can offset these
savings.

GREEN BUILDING INTERVENTIONS FOR SOCIAL HOUSING 7
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TABLE 2.1 ENVIRONMENTAL CHALLENGES IN HOUSING CONSTRUCTION AND OCCUPATION

At best At worst

Material production

Material transport

Local material harvested and produced
onsite / or transported from a nearby
town or city

High embodied energy materials, e.g. Portland
cement, steel

Materials transported from various other
countries

Unused, leftover construction material

Reused elsewhere / recycled

Landfill

Land use

Brownfield — land reuse or existing
building reuse

Greenfield development — serious natural

habitat displacement, e.g. wetland, loss of
forest, resulting in flooding, pollution and

urban heat island

Displacement of rainwater

Rainwater collection and use on site

Poor management of onsite drainage, ingress
leading to building damage and mould growth
/ rainwater displacement leading to flooding
and water pollution

Potable water consumption

Reduce potable water consumption
using low flow faucets, rainwater use,
greywater use, composting toilets

Typical construction practices, e.g. heavy
potable water use for toilets

Energy generation on site, e.g.
photovoltaic panels, solar hot water

Typical energy consuming practices, no

Energy consumption awareness of solar benefits, no shading when
panels; use of thermal mass to regulate ; )
' ; needed, poor insulation standards.
temperature swings; passive solar spaces
Reuse, recycling, composting toilets ) C .
» ecycing, composting ' Material and biological waste on streets and in
Waste waste incineration for local heat and

energy

public passage and water ways, landfill

Building end of life

Reuse and recycle

Landfill

Awareness and knowledge of the various issues =
involved, local context and options available are
required to make good ‘green’ choices. Possible
environmental, financial and social benefits of
higher resource efficiency savings in homes include
(Environment Agency, 2005; Majumdar & Kumar,

n.d.):

Minimise depletion of natural resources during
construction (less material waste) and operation
(less/no fossil fuel use) through use of efficient
building materials, construction practices and
renewable sources of energy

» Reduced operational costs of homes (lower

utility bills) - Knock-on effect of a reduction
of people and households in fuel and water

poverty.

8 GREEN BUILDING INTERVENTIONS FOR SOCIAL HOUSING



= Use of eflicient waste and water management
practices

= DProvision of comfortable and hygienic

conditions; improved health of occupants.

= Reduced

sustainable urban context).

transport  costs (assuming the

* Reduced macro-infrastructure requirements

(e.g. electricity demand).

= Far reaching environmental benefits from
reduced pollution and resource use

* Local natural building material benefits: low
embodied energy, reduced transport, easier
to maintain, and potential for reuse and
recyclability

® Local materials (easily repaired or replaced),
and reduced energy and water consumption
inevitably contribute to lower life-cycle costs of
houses

Creation of green jobs

In many cases (see Section 5), some green social
housing developments or projects involve the
future occupants in the planning, design and
construction of their housing. In many cases this
provides people with valuable planning, building
and political skills to apply elsewhere locally. At
the same time, the green building market has the
capacity to create a demand for a variety of new
jobs and skill sets. These skill sets are extremely
widespread whereas, green building choices can
be made at all stages of inception, design and
development: briefing (scale, location, strategy,
environmental  impact  studies);  planning/
design (site/ orientation, systems); specification
(materials, systems, utility services); construction

CHAPTER 02: GREEN BUILDING INTERVENTIONS IN THE SOCIAL HOUSING SECTOR

(methods, waste management, preservation of
habitat); handover and review (occupant needs
and understanding); maintenance; renovation
(adaptation to new needs); and demolition
(including re-use of materials). Furthermore,
evaluation of building performance allows learning
to be fed back and inform future projects/decisions.

Despite the challenges (outlined in Section 2.4),
integrating green building solutions in subsidized
housing units can bring important environmental,
social and economic paybacks to low-income
inhabitants and to the society as a whole. This
would support sustainable urban management
and socio-economic development while enhancing
resource use at local level. Implementing
sustainable concepts may result in considerable
savings in natural resources while reducing the
housing shortage. Consequently, sustainability in
social houses can be a win-win for all stakeholders
since money is saved in the life cycle of buildings

and this profit could be shared amongst all
stakeholders.

Potential for contribution of
sustainable social housing to
climate change mitigation

Given the substantial growth in new construction
in economies in transition, and the inefficiencies
of existing building stock worldwide, if nothing is
done, GHG emissions from buildings will more
than double in the next 20 years. Therefore, if
global targets for GHG emissions reduction are
to be meg, it is essential that mitigation of GHG
emissions from buildings must be on every national
climate change strategy. Tackling the emissions
problem from the building sector, for example
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through green social housing, can create jobs,
save money and most importantly, shape a built
environment that has a net positive environmental
influence. Investing in achieving such results in
the social housing sector has the potential to boost
the local economy and improve living conditions,
particularly for low-income communities (UNEP
SBCI, 2009a).

The technologies and know-how for designing and
constructing green buildings are well developed
and available in most countries as commercialised
and publicly available information and services
(UNEP 2011). Green building provides significant
energy-savings as high as 60 per cent compared to
typical houses in various climatic conditions at
normal costs: in cold (Wall, 2006, cited in Flores
Larsen et al., 2008), tropical (Garde et al., 2004,
cited in Flores Larsen et al., 2008), Mediterranean
(Cardinal and Ruggiero, 2000, cited in Flores
Larsen et al., 2008), and hot summer/cold winter
climates (Feng, 2004, cited in Flores Larsen et
al., 2008). Savings can be achieved through the
following (Halliday, 2008):

= Simplicity in design
® Energy conservation
= Passive design

= Qrientation

= Avoiding oversizing
= Native landscaping
= Lighting efficiency

= Waste management
= Attention to power

= Design for flexibility
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* Good air quality

= Water conservation

= Reduction of emissions

= Material efliciency

* Design or operation and maintenance

In addition, reduction in construction related
imports as a result of sustainable practices can
significantly reduce transportation emissions.

New, well designed buildings will improve indoor
thermal comfort levels and provide an opportunity
to encourage behavioural and thought patterns
which are energy efficient and resource friendly.
Since the core concept of “thermal comfort”
is more of a state of mind (reflecting different
cultural, class and geographical conditions) than
a technical certainty (ANSI/ASHRAE Standard
55, 2010) the adoption of western benchmarks for
comfort (achieved by active cooling technology)
should be vigorously discouraged. Improving
awareness about good behavioural practices and
natural ability to adapt to a range of temperatures
can impact the way future generations use energy.

Emerging approaches of social
housing and linkages to green
building

Vernacular approaches to building design:
Vernacular approaches to social housing are being
used in Iran (Afshar, et al., 2012), Papua New
Guinea, Senegal and Mali (UN-Habitat, 2012a) to
name a few. Vernacular design has been established
to advance the sustainable aspect in housing in the
following ways (Afshar, et al., 2012):
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= Social/ cultural Sustainability: culturally
sensitive, proven design of safe and secure
homes;

= Environmental Sustainability: resource-
efficiency in handling waste, water and energy;

and

* Economic Sustainability: cost-efficiency over
time.

As an example, in Iran the vernacular is defined by
five fundamental principles, compatibility with the
needs of the people, inward-looking, avoidance of
unnecessary elements, self-efficiency, and structural
rigidity (Afshar, et al., 2012). Real examples of the
impact of vernacular materials and methods in
housing include, thick walls which act as thermal
mass to store and release heat when beneficial to the
occupants, deep roof overhangs to protect facades
from driving rain and sun, appropriate design for
local extremes, reduced transport and processing
emissions of materials, minimised material and
building costs, and ease of training local workers in
the use of local materials and traditional methods
(Afshar, et al., 2012; UN-Habitat, 2012a).

Energy efficient buildings: energy -efficiency
is attained by reducing the amount of energy
that is required in a typical building. Efficiency
is commonly achieved through passive means,
e.g., proper orientation of the building onsite,
shading windows from incident solar radiation,
use of thermal mass, improved insulation, and
other means such as using energy efficient lighting
(LEDs) and cooking appliances (UN-Habitat,
2012a). Case studies in Section 5 describe some of
these energy efficiency measures applied in social
housing,.
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Green buildings: Green building can include
energy efficiency along with other features such as
healthy materials, water efficiency, sustainable waste
management, resource efficiency, and land use.
Often materials and methods used to incorporate
green aspects have synergistic properties providing
energy efficiency and providing other benefits such
as resource efficiency. As an example a low flow
shower head while reducing water consumption
will also reduce the energy required to heat the
water.

High performance / ‘Near zero’ energy
buildings: High performance or ‘near zero’ energy
buildings are buildings that use less energy than
a typical building. High performance is achieved
through passive or technological methods. Ideally,
high performance buildings passively achieve
energy efliciency before using technology to offset
the remaining energy use; however, technically this

is not required.

Challenges and opportunities in
integrating green interventions in
social housing

Challenges to integrating green
interventions in social housing

Historically, it is rare for social housing
programmes to consider the impact of construction
on the natural environment, or the life quality
of the users. This is the case in both developed
and developing countries. There are however
significant opportunities to use social housing
programs to improve the energy consumption,
local economic development, and health and well-

being of occupants (UNEP, 2013). The reasons for
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this negligence can be attributed to the following
challenges:

= Lack of confidence about the real benefits of
green buildings to individual homeowners.

* Time and budget constraints: The need for
housing is often urgent and funding is usually
minimal. These constraints easily detract
from sustainability or environmental health,
and result in replication of standard details
without consideration for traditional building
knowledge, local climate, orientation or actual
user needs. Even when green interventions are
designed in to the brief, rushing development
can result in miscommunication, skipping over
commissioning of systems and neglecting to
check if work was performed properly. These
situations can be detrimental and can often
lock-in inefficiencies for the life of buildings.

* Inadequate and expensive resources: Access
to skilled workers and construction materials
and equipment is usually limited and/or too
expensive as a result of the growing demand.
Social housing programs are always competing
with commercial projects to absorb resources
while they are often relatively less well funded.

= Incorrect perception about the amount of
energy consumption in social housing: It is
incorrect to assume (as is commonly done) that
there is no need to invest in energy demand
reduction in social