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WWF South Africa’s Policy and Futures Unit undertakes enquiry into the
possibility of a new economy that advances a sustainable future. The unit
convenes, investigates, demonstrates and articulates for policymakers, industry
and other players the importance of lateral and long-term systemic thinking.
The work of the unit is oriented towards solutions for the future of food, water,
power and transport, against the backdrop of climate change, urbanisation and
regional dynamics. The overarching aim is to promote and support a managed
transition to a resilient future for South Africa’s people and environment.
The organisation also focuses on natural resources in the areas of marine,
freshwater, land, species and agriculture.

This is one in a series of publications produced by WWF South Africa’s
Transport Low-Carbon Frameworks programme, which is a dimension of a
broader mission around economic transitions towards economically, socially
and environmentally sustainable futures. The transport project aims to
provide a platform, expertise and perspectives to support labour, business and
government in engaging with the challenges implicit in the shift to a low-carbon
economy. We seek solutions that will lower greenhouse gas emissions and enable
a flourishing South Africa, to deliver developmental outcomes and social equity
in the context of South Africa’s economic geography. Consideration is given to
the three tiers of interventions that will be required to effect the transition of
this sector, being to reduce movement of goods and people, shift to low-carbon
modes of transport, from private to public and from road to rail, and improve
mobility services, and energy and fuel efficiency.
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Greening of Social Housing Technical-Social Research 2013–2017
This report is based on the WWF Greening of Social Housing TechnicalSocial Research and represents key learnings from the following body of
research.
Detailed data and comprehensive reports can be accessed at:
wwf.org.za/what_we_do/wwf_nedbank_green_trust/our_work/climate_
change/greening_of_social_housing

Baseline studies
 Policy, finance, existing technologies and tenant engagement
2014 Walking a tightrope: Environmental sustainability and South African
social housing institutions (M Sager)
wwf.org.za/walking_a_tightrope
2017 Evaluation of an energy and water efficiency retrofit project in
social housing (M Sager, S Velasquez & D Moore for WWF)
dtnac4dfluyw8.cloudfront.net/downloads/WWF_2017_Evaluation_
of_an_energy_and_water_efficiency_retrofit_proj_in_social_
housing..pdf
2015 Social Housing Greening Demonstration Project – Boom Flats,
Brooklyn, Cape Town (J Pienaar, NASHO)
awsassets.wwf.org.za/downloads/wwf_boom.pdf
Note: This document provides an intensive analysis of capital
product choice and design.
 Tenant engagement process
2015 Scoping report of tenant engagement practices in greening of
social housing (M Geiger, A Scholtz)
awsassets.wwf.org.za/downloads/wwf_greening_of_social_
housing_report.pdf
2015 The greening of social housing – The community engagement
report (J Muller, A Scholtz)
awsassets.wwf.org.za/downloads/wwf_gosh_ _report.pdf
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SUMMARY
Project overview
In 2013, WWF initiated the Greening of Social Housing project – a multi-year
action-research process to assess the practical viability of water and energy-efficient
retrofits1 for social housing in South Africa. Social housing is a critical tool for urban
restructuring; it provides low-income households with quality affordable housing
close to major economic hubs. The purpose is to integrate South African cities and
redress the continuing inequalities of apartheid-era spatial geographies. In view of
this purpose, we need to understand and maximise the positive effects greening
has on affordability for both social housing institutions (SHIs) and tenants.
However, the overall case for retrofit investment is impeded by the following
complexities of greening2 in the social housing sector:
 constrained usage in lower- and moderate-income households earning
R1 500–R7 500 per month
 limited guidelines on the most effective and efficient technologies for social
housing
 a weak landlord case for investment
 financial constraints related to the current policies and funding models
available to SHIs.
In this context, the Greening of Social Housing pilot project yields a technical and
social research-based understanding of the impact greening initiatives have on the
following:
 capital
 the reduction of operational costs for SHIs
 savings and quality-of-life improvements for tenants
 benefits for local authorities
 broader environmental gains.
The project offers a cost-benefit analysis of greening implementation choices
and contributes to the development of guidelines and benchmarks for greening
in the social housing sector. Critically, it also interrogates the policy framework
for structuring capital and operational financial arrangements. Social housing
institutions can use this tested, data-rich platform to promote better structuring
of capital and operational financial mechanisms to ensure sustainable financing of
greening initiatives in the current economic context of the sector.

1
2

The improvement of existing buildings with energy-efficiency equipment.
The process of transforming spaces into a more environmentally friendly version.
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Methodology and project design
The Greening of Social Housing pilot project to retrofit water and energy
technologies in a social housing unit was funded by the WWF Nedbank Green
Trust. WWF-SA was the project manager and lead, working in partnership with the
National Association of Social Housing Organisations (NASHO) and Communicare, a
Cape Town-based SHI and owner of the implementation site.
The pilot project was designed to install energy and water-efficiency technologies in
20 low-income households in the Communicare Boom Flats social housing units in
Cape Town. Interventions included solar water heaters, LED lighting, low-flow water
fittings, improved construction materials such as insulation and low-e glass, and
the addition of five rainwater storage tanks to source rainwater for common areas.
Furthermore, WWF installed electricity and water meters for individual units to
enable Communicare to monitor utilities off-site – not only to allocate accounts but
also to address theft and leaks in real time.
The project was designed to test the use of different operational and capital
instruments that might contribute to the greening of social housing. Three key
questions drove the project design:
1. Can energy and water-saving technologies enable a quantitative reduction in
the utility burden of lower-income households?
2. Might tenants’ quality of life improve after a retrofit – irrespective of the
extent of financial savings?
3. Do green retrofits reduce operational costs for SHIs?
The technical-social methodology was used to establish rigorous baselines, a
capital assessment audit, and a tenant engagement process. The baseline data and
capital product design for the pilot were informed by academic literature, existing
global case studies and, particularly, in situ primary data from the Boom Flats
implementation site.
The process included a quantitative analytical case study based on monitoring
electricity meters and municipal accounts, tenant surveys and focus groups. The indepth technical capital assessment audited which technologies were already in use by
SHIs and which were suitable given existing building contexts and current fittings.
It also identified which technologies were most appropriate given limited budgets for
capital improvements and labour.
The tenant engagement process prioritised a people-centred approach to baseline
data collection, analysis and project implementation. The intention was to overcome
institutional knowledge gaps and obstacles presented by assumptions about energy
use, attitudes and uptake in the social housing context. An external development
practitioner provided ongoing training, capacity building and project feedback
related to how tenant behaviour, attitudes and appetite for change affected the
adoption and use of technology. Tenant agency and skill-building elements included
community gardening and tenant-led household energy audits.
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Getting it right: critical success factors for
greening social housing
The Greening of Social Housing research and case study results show three critical
success factors for greening social housing. The section below outlines these in terms
of critical policy engagement; the vital importance and relationship between tenant
engagement and retrofit design; and understanding the distinct nature of social
housing.

A policy framework that works
 Greening costs are prohibitive owing to outdated and insufficient
funding and income schedules applicable to SHIs.
South African SHIs lag behind global precedents that show how
environmentally sustainable multi-unit residential housing for lowincome communities justify more expenditure. The need for updated,
realistic policies is acute in an environment of growing political
pressure for affordable rental housing and concrete ways to address
escalating utility costs in a context of growing poverty and inequality.
The project points to the need to reassess the overall policy and
financing framework for SHIs in terms of the socio-economic realities
that underpin the provision of low-income housing.
 We recommend that the Social Housing Regulatory Authority
(SHRA) update the Restructuring Capital Grant (RCG) so that the
grant can be relevant to the current context. Established in 2008,
the RCG has failed to keep pace with annual construction cost hikes and
increasing costs related to new building regulations such as South African
National Standard (SANS) 10400-XA.
The current fixed guidance on subsidies and target markets needs to be
revised. Current policy defines the target as households with an income
below R7 500 and specifies a maximum rental of 30% of income – a
figure that ignores the fact that consumer prices have increased by 23%
in the past five years (StatsSA, 2017). What this means in practice is
that the target market for social housing is actually households earning
R1 155 to R5 775 per month in real 2008 terms. The implication for
SHIs is that rental incomes are effectively shrinking. In addition, the
stipulation that guarantees at least 30% of the beneficiaries of an SHI
development must come from the target market: households earning
R1 500 to R3 500 per month and paying an average of R750 per month
rental implicitly limits the power to scale the impact of social housing
by supporting the development of smaller, lower-density and lowerefficiency units such as bachelor and one-bedroom flats.
The current RCG policy stipulates that the project internal rate of
return (IRR) must be higher than the prime interest rate plus 4%, but
may not exceed 18%. In other words, developments should be viable,
but not generate large surpluses that would allow for significant
reinvestment or distributions to equity investors. In actuality, if SHIs
cannot reinvest or produce returns for reinvestment and equity, social
housing in Cape Town cannot be sustainable. Finally, the maintenance
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minimum allowance of 1,02% is often insufficient to cover larger
expenses that are incurred 5–10 years into a greening project.
 We recommend a broad stakeholder engagement process to
reassess these aspects of the current policy and financing
framework, and implement a new framework that can support
long-term, strategic and sustainable options for social housing in
Cape Town.
Greening at scale represents a clear case for what is socially and
economically profitable in the long run, not simply what is possible in
the short term – if the policy environment reflects the political will to
invest in social housing.

Retrofit design and tenant engagement
 Retrofit design and tenant engagement are the most critical factors
in successful implementation.
Engaging tenants – from the concept and design phase, to installation
and maintenance – is not an ‘optional extra’ but a crucial part of any
successful retrofit project. If done well, it potentially not only leads to
behavioural change but also encourages community ownership and
maintenance of retrofit measures. Greening must happen ‘from the
inside out’. SHIs need to engage tenants to build capacity (ability and
will) to use new technologies effectively. Ongoing tenant engagement
processes are necessary during a retrofit and as induction for new
tenants. One-off workshops or simple technology trainings are not
sufficient to shift tenants’ understanding and ensure their adoption of
new technologies. Appointing ‘green stewards’ or ‘champions’ can drive
and promote correct usage and assist community adaptation. There
is also scope for incentivising tenants to make positive changes to
their energy and water consumption behaviour (bearing in mind that
subsidised tariffs reduce their direct incentives to do so).
The accurate monitoring of energy and water use and of tenant
patterns, behaviour and capacity levels is essential to ensure reliable
baseline data. This data will allow SHIs to make informed choices
about capital product design and enable them to maximise the
accrued savings of retrofits. In addition, although existing building
contexts may constrain optimal greening choices, the Greening of
Social Housing project shows that strategic choices are available
regardless of the features and context of the existing building. Baseline
measurements of electrical load and utility consumption can be taken
along with a sample resident survey.

Understanding the distinct context of social housing
Social housing is distinct from other types of housing markets. We see this in four
important areas that inform retrofit design, implementation and impact, namely:
1. baseline consumption levels
2. tenant understanding of the technology and its bottom-line effects
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3. suppressed demand associated with energy poverty 3
4. the outdated policy framework where SHIs are tasked to deliver public goods
within a static financial model, resulting in insufficient resources to support
strategic innovations and sustainable greening in the sector.
While all four these factors are critical to understanding and shaping a strategic
green retrofit, the importance of tenant understanding should be stressed. The
spectrum of tenant capacity and willingness to change their daily practices,
schedules, customs and the like will affect the results that can be achieved.
Social housing tenants tend to have limited exposure and experience with retrofit
technologies and show varying levels of interest and ability when it comes to the idea
of innovation or change. While individual tenants may embrace and even champion
technical and social change to support the retrofit (detailed in the ‘Greening
Stewards’ on page 37 and 38), it is more difficult to harness collective participation.
Training and intervention models that may function well in more upmarket housing
or affluent communities tend to fail in the social housing content. To meet these
challenges, tenant engagement processes need to consider ongoing capacity building
and uptake improvement mechanisms specifically tailored to the social housing
context in general, and to the retrofit site in particular.

The benefits of greening social housing: tenants,
SHIs and municipalities
The Greening of Social Housing project yields a wealth of new data related to how,
why and whether tenants, SHIs and municipalities benefit from greening processes.
The following sections highlight key project findings regarding the impact greening
initiatives have on capital, the reduction of operational costs for SHIs, savings and
quality-of-life improvements for tenants, and broader environmental gains.

Tenant benefits
On average, the Boom Flats tenants are saving as a result of better energy efficiency.
Estimated electricity expenditure dropped in both absolute and relative terms,
containing increases in the total cost of occupying a unit to a resident (occupancy
cost). In absolute nominal terms, monthly electricity expenditure fell by an average
of 12,2% year-on-year in Q4 2016, from an average of R260 to R229, despite a tariff
increase of 6,6% over this time. While the saving appears marginal, it is a valuable
finding since average rentals increased substantially over the period; any savings
in utilities would have improved the ability of tenants to pay the higher rental. As
at the end of December 2016, electricity consumption was 16% lower than it had
been during the same period in 2015. Average consumption per unit was 216 kWh,
compared to 258 kWh in 2015.
There is some tentative evidence of suppressed demand associated with energy
poverty, with electricity savings lower than anticipated or no savings at all in most of
the units with low initial consumption. Tenants with the lowest baseline electricity
expenditure spent 67% more on average in Q4 2016 than in 2015. In contrast, those

3

A lack of access to modern energy services.
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spending most initially, saved 25% after the retrofit. This is an indication that the
most energy-poor households benefited less (or in some cases not at all) from the
retrofit in terms of financial savings. This could be the result of a variety of factors:
 the rebound effect, where tenants are offsetting savings through increased use
 a continued misunderstanding of how best to employ the efficiency
technologies
 changes in occupancy.

Social housing institution benefits
Communicare benefited financially, realising a saving of 95% on their December
water bill (2016 vs 2015). Expenditure on water declined to a far greater extent, from
R21 to just R1 per day at the last measured month of December. The reduction was
thanks to consumption levels falling largely within the free water allowance after the
retrofit. This finding is significant in the context of rapidly rising municipal water
tariffs in the City of Cape Town where the impact of prolonged drought is severe.
The saving reflects a water consumption reduction of 25,5% year-on-year after the
retrofit, falling from an average total of 6,4 kℓ to 4,8 kℓ per unit per month (May–
December 2016 vs 2015). Notably, in situations where tenant billing is pay-as-you-go,
no benefits would be passed on to SHIs.

Municipal and utility level benefits
The key short-term financial benefit of social housing retrofits to the City of Cape
Town is a reduction in electricity subsidy in the high-demand winter season. The
Megaflex Municipal tariff imposes a time-of-use-linked charge of between R2,50
and R2,86 per kilowatt hour (kWh) for supply to municipalities during peak hours
from June to August, from 06:00 to 09:00 and from 17:00 to 19:00. As redistributor,
the City of Cape Town can make a substantial loss on the sale of electricity during
this time, charging as little as R0,97/kWh for consumption at any time of day, all
year round on Lifeline tariffs for indigent households (all figures exclude VAT).
This implicit subsidy is currently estimated at R2 million to R3 million per annum,
potentially increasing as low-income households grow in number and the City of
Cape Town addresses in-migration from rural areas. However, benefits of scale are
intrinsically linked to incentivising SHIs to install solar and thermal technologies
and form part of the need to formulate policy and financing mechanisms that actively
support investment. This is discussed in more detail under ‘Policy and financing’ on
page 17 to 26.

Lessons learnt from the project
We have learnt three vital lessons from the Greening Social Housing pilot project:
1. The success of greening social housing hinges on effective, strategic policy
frameworks that are currently lacking in the South African context. The onus
is on SHIs and social housing stakeholders to engage and transform the policy
to support the goals of social housing and environmental sustainability. This
should take account of the context of growing poverty and inequality in South
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Africa, the escalating crises within affordable housing for low-income citizens
and the mounting pressure on water supplies.
2. The research makes it clear that tenant engagement is the most critical aspect
of successful retrofits. It defines the parameters for successful design and
implementation and facilitates the higher goals of improved quality of life for
tenants. It also makes broader contributions to green practices. The data and
analyses presented here mark the beginning of a broader project to address
the yoked crises of affordable social housing and long-term environmental
sustainability.
3. Environmentally sustainable innovation in the social housing sector can bring
clear benefits to tenants, SHIs and municipal utility providers, but only when
and if greening stakeholders understand and build strategies and plans rooted
in the distinct context of social housing.
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INTRODUCTION
In 2013, WWF initiated the Greening of Social Housing pilot project – a multi-year
action-research process to assess the practical viability, efficacy and sustainability of
water- and energy-efficient retrofits for social housing in South Africa. Social housing
is a critical tool for urban restructuring: it provides lower-income households with
quality affordable housing close to major economic hubs. The purpose is to integrate
South African cities and redress the continuing inequalities of apartheid-era spatial
geographies. In view of this purpose, we need to understand and maximise the
positive effects greening has on affordability for both social housing institutions
(SHIs) and tenants. However, the overall case for retrofit investment is impeded by the
following complexities of greening in the social housing sector:
 constrained usage in lower- and moderate-income households earning R1 500–
R7 500 per month
 limited guidelines on the most effective and efficient technologies for social
housing
 a weak landlord case for investment
 financial constraints related to the current policies and funding models
available to SHIs.
The project fills these existing theoretical and applied knowledge gaps. The outcomes,
presented here, offer SHIs a depth of new data-driven research about the social
housing context to help them make informed decisions about greening policy, planning
and sustainable implementation models. In this context, the project provides a
technical and social understanding of the impact greening initiatives have on capital;
how these initiatives can reduce operational costs for SHIs; help tenants to save and
improve their quality of life; and provide broader environmental gains. The project
presents a cost-benefit assessment of greening implementation choices and offers
guidelines and benchmarks for greening in the sector. Critically, it also interrogates
the policy framework for structuring capital and operational financial arrangements.
This offers SHIs a tested, data-rich platform from which they can promote better
structuring of capital and operational financial mechanisms to ensure sustainable
financing of greening initiatives in the current economic context. The report highlights
the key findings of the project in terms of:
 policy and financing
 technical capital assessment
 tenant engagement
 institutional dynamics related to stakeholder relations and partnerships.

Methodology and project design
The Greening of Social Housing pilot project was funded by the WWF Nedbank Green
Trust. WWF-SA was the project manager and lead, working in partnership with the
National Association of Social Housing Organisations (NASHO) and Communicare,
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a Cape Town-based SHI and owner of the implementation site. The project was
designed to test the use of different operational and capital instruments that might
contribute to the greening of social housing.
The aims were to retrofit water and energy technologies in a social housing unit,
build a people-centred tenant engagement process, and conduct ongoing qualitative
and quantitative research. On a practical level this involved the installation of
energy- and water-efficiency technologies in 20 low-income households in the
Communicare Boom Flats social housing units in Cape Town. Interventions included
solar water heaters, LED lighting, low-flow water fittings, improved construction
materials such as insulation and low-e glass, and the addition of five rainwater
storage tanks to source rainwater for common areas. WWF also installed electricity
and water meters for individual units to enable Communicare to monitor utilities offsite – not only to allocate accounts but also to address theft and leaks in real time.
Three key questions drove the project design:
1. Can energy and water-saving technologies enable a quantitative reduction in
the utility burden of lower-income households?
2. Might tenants’ quality of life improve after a retrofit – irrespective of the
extent of financial savings?
3. Do green retrofits reduce operational costs for SHIs?
The technical-social methodology was used to established rigorous baselines, a
capital assessment audit and a tenant engagement process. The baseline data and
capital product design for the project were informed by academic literature, existing
global case studies and, particularly, in situ primary data from the Boom Flats
implementation site. The process included a quantitative analytical case study based
on monitoring electricity meters and municipal accounts, tenant surveys and focus
groups. The in-depth technical capital assessment audited which technologies were
already in use by social housing institutions; which technologies were suitable given
existing building contexts and current fittings; and which technologies were most
appropriate given limited budgets for capital improvements and labour.
The tenant engagement process prioritised a people-centred approach to baseline
data collection, analysis and project implementation. The intention was to overcome
institutional knowledge gaps and the obstacles presented by assumptions about
energy use, attitudes and uptake in the social housing context. An external
development practitioner worked part-time to provide ongoing training, capacity
building and project feedback on how tenant behaviour, attitudes, uptake and
adaptation to change affected the adoption and use of technology. Tenant agency
and skill-building elements included community gardening and tenant-led household
energy audits.
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Research output

Figure 1: Communicare Boom Flats: aerial view

Source: Google Earth street view

Figure 2: Communicare Boom Flats: street view

Source: Sager, 2014
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POLICY AND FINANCING
Policy: the need for intervention
Outdated funding and income schedules applicable to SHIs make greening costs
prohibitive. Global precedents show that environmentally sustainable multiunit residential housing for low-income communities justifies marginally more
expenditure. The landmark Beddington Zero development (‘BedZed’) in the United
Kingdom (UK) shows that beneficiaries can save 45% on electricity – a huge support
for security of tenure. In Brazil, the government is funding sustainable low-cost
apartments through the creation of a certification system called Selo Casa Azul (the
‘Blue Seal for Homes’ programme) where over 10 000 units have been built. Greening
at scale represents a clear case for what is profitable in the long run – not simply
what is possible in the short term – if the policy environment reflects the political
will to invest in social housing.
In South Africa, two policy issues need to be addressed. First, when the sector was
formalised in 2008, fixed guidance on subsidies and the target market was legislated
with an annual review on quantum. The Restructuring Capital Grant (RCG) subsidy
has not increased since then – despite usual annual construction cost hikes as well
as changes in building regulations that have increased the cost of construction (for
example the compulsory South African National Standard for new buildings and
refurbishments, SANS 10400-XA). Similarly, policy defines the target market as
households with an income below R7 500 and specifies a maximum rental of 30% of
income. Yet, consumer prices have increased by 23% in the past five years (StatsSA,
2017). What this means in practice is that the target market for social housing is
actually households earning R1 155 to R5 775 per month in real 2008 terms. The
implication for SHIs is that rental incomes are effectively shrinking.
Secondly, to qualify for RCG funding, SHIs must guarantee that at least 30% of
the beneficiaries of the housing development will come from the target market:
households earning R1 500 to R3 500 per month and paying an average of R750
per month rental. As a result, small units such as bachelor and one-bedroom
flats are favoured in spite of their lower density and relatively lower efficiency.
Similarly, RCG policy stipulates that the project internal rate of return (IRR) must
be higher than the prime interest rate plus 4%, but it may not exceed 18%. In other
words, developments should be viable but not generate large surpluses that would
allow for significant reinvestment or distributions to equity investors. Finally, the
maintenance minimum allowance of 1,02% is often insufficient to cover larger
expenses that are incurred 5–10 years into a greening project.
In short, it is not possible to finance greening operations via the current mechanisms
available through governmental capital subsidies. Without requisite policy change
and budget support for a fiscal incentive, most SHIs will find it financially unfeasible
to retrofit existing properties or ‘green’ new housing stock. Given the potential
savings to municipalities, especially related to expensive peak energy consumption
in the winter months and the need to combat water reserve depletion, we found
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a strong business case for a small fiscal incentive to landlords serving lowerincome populations. Accordingly, based on the Greening of Social Housing project
findings, we further recommend that SHIs that comply with SANS 10400-XA on
new developments receive additional financial incentives to help cover the green
construction cost premium. Table 1 demonstrates the need and scope for change in
the policy framework for social housing.

Table 1: Greening of social housing: advocating for policies that work
What policy looks like now

How it could be in the future

Outdated and insufficient

Relevant to current context and sufficient

 The RCG subsidy has not increased since

 Aligned to inflation as well as poverty and

2008 – despite usual annual construction
cost hikes as well as changes in building
regulations that have increased the cost of
construction, e.g. SANS 10400-XA.

 Since 2010, electricity prices have

more than doubled, with the most
severe impacts being felt in low-income
households.

inequality indices for socio-economic
development.

 Policy is designed to assist greening

and maximises its positive effects on
affordability both to SHIs and tenants.

 Currently utility bills are running at

20–60% of rental costs for social housing
beneficiaries.

 Consumer prices have increased by 23%

in the past five years (StatsSA, 2017).

Hinders investment

Promotes investment

 SHRA capital subsidies and lending

 Beyond recommending a policy change,

Unpredictable

Predictable

 SHIs depend on the annual fiscal

 SHIs have timely, accurate and reliable

Weak/individualistic

Strong/collective

 Greening of social housing is about

 Intentional incentives, supportive industry-

policies hinder investment through, among
other things, the green construction
premium, 30% guarantee of target
population, IRR stipulations, and the
percentage of maintenance minimum
allowance.

determinations for capital expenditure
and long-term planning. In spite of 2017
SHRA public verbal announcements of
an increase in the RCG, no official budget
allocation has been made and SHIs have
received no indication of any forthcoming
increase.

how well an individual SHI is positioned
in terms of finance and how individual
leaders show interest and commitment to
greening and/or technological innovation
as a business strategy.
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a financial product needs to be developed
to support and reward the use of green
technology in buildings.

information regarding the RCG, which
allows them to take on greening
initiatives in long-range strategic planning
processes.

wide policies, collective knowledgesharing mechanisms broaden and support
SHI greening initiatives to maximise
savings, improve tenants’ quality of life and
achieve broader environmental gains.

Policy and financing

The importance of understanding the social
housing context
As the research results of the Greening of Social Housing project demonstrates,
although resource efficiency retrofits can deliver promising benefits to landlords,
tenants and municipalities alike, they cannot guarantee savings (see ‘The benefits of
greening social housing: tenants, SHIs and municipalities’ on page 20). Successful
greening requires a broader and deeper understanding of the social housing
context where results do not follow the industry norms for retrofits in middle- to
upper-income homes. Retrofit design and tenant engagement – inextricably linked
processes – are the most critical factors in the successful implementation of greening
initiatives. Three major factors make low-income social housing distinct from
middle- and upper-income housing:
 Low baseline consumption levels
Low-income households have low baseline consumption in absolute
terms. This determines savings because long payback periods for
utility-saving retrofits make it difficult for landlords to recover the cost
of the initial installation through increasing the rental that reflects the
amortisation of the investment. Tenant patterns of appliance use are
important as well. For example, in the social housing context where
an electric geyser is used very little owing to the active operation of
element controllers, the effective savings generated by replacing it
with a solar water heater or heat pump may be very low. This point is
addressed in detail under ‘Tenant engagement’ on page 32 to 38.
 Tenant capacity building to understand the technology and its
bottom-line effects
Successful retrofit implementation requires thorough and sustained
efforts to educate tenants on both the way technology is used and
how it can lead to savings. This is examined in more detail under
‘Tenant engagement’ on page 32 to 38. We found that, after the retrofit,
monthly savings varied greatly among tenants. Some tenants reported
that they were confused about the solar water-heating technologies
they now have access to. Although the project data shows evidence of
a small reduction in electricity consumption among tenants after the
retrofit, it does raise the point that more savings could be generated if
water-heating systems were optimally used by tenants.
 Energy poverty and suppressed demand
The project shows tentative evidence of suppressed demand associated
with energy poverty. Energy poverty in the social housing sector
may lead to a rebound effect: suddenly tenants pay less for utitilities
and then start using more water and electricity. In this way tenants
increase their utility consumption to maintain their household budgets
at the same level. While this has a positive effect on the standard of
living of low-income populations, it will not translate into overall
increased financial benefits to households.
Residents’ electricity savings were lower than anticipated and failed to realise at all
in most of the units with low initial consumption. Tenants with the lowest baseline
electricity expenditure spent 67% more on average in Q4 2016 than in 2015. In
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contrast, those spending the most initially saved 25% post-retrofit. This indicates
that the most energy-poor households benefited less (or in some cases not at all) from
the retrofit in terms of financial savings. A variety of factors could produce this kind
of result:
 the rebound effect, where tenants are offsetting savings through increased use
 a continued misunderstanding of how best to employ the efficiency
technologies
 changes in occupancy, although there is little evidence of tenant attrition and
so this is least likely in the project’s case.

The benefits of greening social housing: tenants,
SHIs and municipalities
The project yields a wealth of new data related to how, why and whether tenants,
SHIs and municipalities benefit from greening processes. The following sections
highlight the research findings and demonstrate key project learnings about how
greening initiatives affect capital, reduce operational costs for SHIs, bring about
savings and improve the quality of life of tenants, and achieve broader environmental
gains.

Tenant benefits
The research shows that energy- and water-saving technologies can
enable a quantitative reduction in water and electricity bills for lowerincome households. With a high utility burden, low- and lower-middle-income
households face mounting financial pressures that affect the affordability of social
housing. Currently, social housing policy uses a flawed affordability assessment
because rental is based on tenant income without considering utility costs. The
subsidy for social housing, the Restructuring Capital Grant (RCG), assumes that
rentals should not exceed a third of tenant income. Yet, these calculations omit the
utility costs. In practice, a total cost-of-occupancy view shows that social housing
tenants spend closer to 40–50% of their total income on rental accommodation.
Just as the social housing sector was finding firm footing as a newly established
industry in 2009, the 25% annual Eskom Multi-Year Price Determination 2 (MYPD2)
tariff hikes were announced. Since 2010, electricity prices have more than doubled,
with the most severe impacts being felt in low-income households, which have few
choices with respect to this basic need. Currently utility bills are running at 20–60%
of rental costs for social housing beneficiaries, a substantial portion of total living
expenses (Sager, 2013). Table 2 shows average electricity costs for SHIs.
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Table 2: Average electricity spend by SHIs
SHI

Average electricity bill (R/month) per social housing
unit with indicative rental charge

Name

Rooms (communal
facilities)

Bachelor/onebedroom units

Two-bedroom units

R1 000
(2 people per room)

R750

R2 250

R470

R300

R500

Johannesburg Housing
Company

-

R510

R500

Communicare, Cape Town

-

R150

R450

Madulammoho Housing
Association, Johannesburg

Source: Sager, 2013, Interviews with SHIs

In social housing, residents use utilities for basic needs (cooking, washing, etc.) and,
as documented under ‘Tenant engagement’ on page 32 to 38, use utilities efficiently
to save money. The need for electricity efficiency is particularly relevant in the South
African context where tariffs have escalated far more rapidly than general consumer
prices and result in substantial increases in total cost of occupancy. Figure 3 shows
that between 2008 and 2016, Eskom increased electricity tariffs by more than
general consumer inflation (measured via the CPI, or Consumer Price Index) to
finance new infrastructure, principally the mega coal-fired power plants, Medupi
and Kusile. During three of the past five years, residential electricity tariffs have
escalated by 10% or more, compared to relatively stable consumer inflation in the
range of 4,5–6,5%.

Figure 3: Average Eskom tariff change, residential sector (%)
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Sources: WWF, 2017; Eskom data
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On average, the financial position of the Boom Flats tenants improved after the
retrofit had taken place. If tenants can increase financial security because they are
not so exposed to high and rising electricity costs – without compromising their
quality of life – the retrofit is judged to have a significant social impact. The details of
tenant electricity and water savings are outlined below.
 Electricity
After the retrofit, estimated electricity expenditure dropped in
absolute and relative terms, thus containing increases in the total cost
of occupancy (the cost to a resident of occupying a unit). In absolute
nominal terms, monthly electricity expenditure fell from an average of
R260 to R229 – an average of 12,2% year-on-year in Q4 2016. Although
marginal in appearance, the saving is significant since average rentals
increased substantially over the same period. The premise is that any
saving in utilities improves the ability of tenants to meet their financial
obligations. A post-retrofit analysis shows end of December 2016
consumption at 16% lower than it had been for the same period in 2015.
Average consumption per unit was 216 kWh, compared to 258 kWh in
2015.
Figure 4: Drivers of change in electricity expenditure, 2015 vs 2016
(% change)
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 Water
Low-flow water retrofits have the potential to reduce water
consumption (kℓ/day) by up to 25% (Sager et al, 2016). Waterheating technology retrofits have the potential to reduce total energy
consumption (kWh) by 20–32% (Kritzinger, 2014). Assuming no
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compensating behaviour, these two options may deliver a saving of
2,5–5% of social housing tenant income in cases where municipal
subsidies do not apply. However, it must be emphasised that
technology selection in multi-unit residential facilities is crucial to
recover the initial investment in the technologies, especially because
these technologies are more expensive than standard conventional
technologies.
In the project, water consumption decreased by an average of 25,5%
year-on-year post-retrofit. Consumption fell from an average total of
6,4 kℓ to 4,8 kℓ per unit per month (May–December, 2016 vs 2015).
A smaller reduction in water consumption of 11,4% year-on-year was
also observed in the pre-retrofit months (January–April) (Figure 5).
It is unclear what caused this change other than tenant behaviour.
A similar decrease in electricity consumption was noted for January to
March, year-on-year, in 2016 compared to 2015. Tenants are not billed
directly for water; the SHI buys in bulk and apportions accounts to the
respective households, which then pay the bill. We conclude that the
higher electricity tariffs led tenants to adjust hot water use, which then
resulted in lower overall water use. This drop in water consumption
in the months before the retrofit further supports the theory of
suppressed demand in low-income households.
Despite the signs of suppressed demand, there is a good degree
of consistency in the findings to suggest that the retrofit has been
successful in terms of reducing overall water consumption. Accounting
for the potential effects of suppressed demand skewing the results,
there is still an overall reduction of 14% (see Figure 5).
Figure 5: Changes in water consumption, year-on-year (2016 vs 2015)
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Source: WWF, 2017; data from municipal utility bills
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Water-heating efficiency determines the success of energy retrofits.
Uninformed tenants may not know how to operate retrofit technologies properly to
achieve the desired savings, or may be unwilling to fully adopt them. For example,
a water-heating retrofit may have very different results in upmarket homes, where
residents require continuous hot water supply even at higher utility cost, than in
social housing, where low ability to pay is a binding constraint on hot water demand.
Upmarket households typically do not manually control their hot-water supply,
instead setting it up as recommended by installers, and keeping it out of reach and
functioning at all times. However, low-income tenants may have grown accustomed
to turning off electric geyser elements or adjusting the temperature in order to
save on utility costs. Solar water heaters are a more complex technology, where the
backup electric element supplies thermal energy in the absence of available solar
energy on an automated thermal monitoring basis. Without properly understanding
how these two elements interact, tenants run the risk of increasing their electricity
demand and not realising savings, especially in cases of suppressed demand, as
described above. Successful implementation of energy-saving retrofits in social
housing requires a significant effort to educate tenants on the technology – both in
the way the technology is used and in how it can lead to savings (WWF, 2017).
Figure 6 shows the timeline for the retrofit and illustrates how project design and
knowledge of tenant use are critical to success. Immediately after the retrofit,
consumption increased dramatically and against all expectations. In May 2016,
consumption was 13% higher than it had been in 2015. Research attributed the
increase to the removal of geyser element controllers from inside the rental units
(where tenants could manually switch the element on and off) resulting in automatic
activation of the back-up element to heat the water to the desired temperature
throughout the day. In addition, overcast winter weather conditions in Cape Town
led to lower performance in the solar water-heating systems and therefore more
reliance on the electric back-up elements to achieve the desired water temperature.
Figure 6: Retrofit timeline, 2016
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Source: WWF, 2017
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Once the spike in electricity consumption was noticed, WWF gave tenants manual
control of the electric back-up element in the solar water heaters. This intervention,
coupled with additional tenant training on how to use the technology, led to a drop
in electricity consumption – nearly 12% in Q4 2016 compared to the same period in
2015. Beyond the obvious technical findings, what we learnt here was the
necessity and value of being able to respond quickly and make strategic
interventions during the implementation phase.

Social housing institution benefits
Communicare realised a savings of 95% on their December water bills (2016 vs
2015). Expenditure on water declined to a far greater extent, from R21 to just R1 per
day at the last measured month of December. The decrease is a result of post-retrofit
consumption levels falling largely within the free water allowance. This finding is
particularly significant in the context of rapidly rising municipal water tariffs in the
City of Cape Town where a prolonged drought persists. The saving reflects a water
consumption reduction of 25,5% year-on-year post-retrofit, falling from an average
total of 6,4 kℓ to 4,8 kℓ per unit per month (May to December, 2016 vs 2015).

Municipal and utility level benefits
Utility-related government entities such as municipalities can gain from retrofits in
low-income household homes both financially and in terms of resource management.
Although low water and electricity baseline consumption levels render a limited
environmental impact on a per-unit basis, the impact can be substantial on an
aggregate basis. While middle- and higher-income households may consume
230–340 kWh per person per month (Aquarista, n.d.), individuals in lower-income
households may use as little as 100–150 kWh per month. Similarly, middle-income
households of four may use in the region of 15–25 kℓ water per month, but most
lower-income households use less than the free allowance of 6 kℓ per household.
Most of the savings result from the high number of households in the relevant
income category – not just those in social housing units specifically (as defined by
the Social Housing Act of 2008) but those with similar incomes occupying other
types of accommodation (e.g. rooms in homes, informal housing and backyard
dwellings).
Beyond the market for low-income housing, providers of electricity and water
infrastructure can gain through a lower impact from growing demand and thus
reduce long-term capital budgeting requirements. Additionally, where tariff
structures channel subsidies to the poor, government entities such as municipalities
can become more financially sustainable when the same services can be supplied at
lower utility consumption.
 Electricity
Being able to reduce the electricity subsidy in the high-demand winter
season is the key short-term financial benefit of social housing retrofits
for the City of Cape Town. The Megaflex Municipal tariff imposes a
time-of-use-linked charge of between R2,50 and R2,86 per kWh for
supply to municipalities during peak hours from June to August, from
06:00 to 09:00 and from 17:00 to 19:00. As redistributor, the City of
Cape Town can make a substantial loss on the sale of electricity during
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this time, charging as little as R0,97/kWh for consumption at any time
of day and all year round on Lifeline tariffs for indigent households
(all figures exclude VAT). This implicit subsidy is currently estimated
at R2–3 million per annum, potentially increasing as low-income
households grow in number with in-migration from rural areas.
 Water
Municipal water conservation goals can be supported by improving
water efficiency in social housing units. The project’s research data
shows that installing low-flow water fittings and replacing baths with
showers decreased water use by 25%. One of the longer-term financial
benefits can also be a reduction in the need for new water purification
and storage infrastructure. If results are extrapolated, an average of
1 300 kℓ water per day could potentially be saved through retrofitting
all 5 300 social housing units in Cape Town. Water-saving measures of
this nature could also be applied to upmarket homes, where the impact
would be much greater in absolute terms. This is critically important in
the Cape Town region, which has seen depleted water reserves owing to
extended drought.
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Tenants may have grown accustomed to turning off electric geyser elements or adjusting the temperature
in order to save on utility costs.

TECHNICAL CAPITAL
ASSESSMENT
SHIs simply need evidence of and credible guidance in what
works and what is not worth the trouble.
Jacus Pienaar, NASHO

Standards and guidelines applicable to buildings
A lack of guidelines poses a liability for retrofit innovations in social housing.
Data from the project baseline survey with SHIs about their greening interventions
and tenant engagement demonstrates that, although there are limited greening
efforts in the South African SHI sector, SHIs that have undertaken green retrofits
or new buildings most often opt for heat pumps, solar water heaters and rainwater
collection systems. Rooftop gardens, low-electricity fittings, water-saving fixtures
and gardening efforts were less popular (Geiger & Scholtz, 2015).
Although survey respondents indicated that their choice of intervention was based
on costs and benefits in savings, there has been no body of research that could
provide data-based measurements of savings in the sector. The Greening of Social
Housing project data analysis to an extent fills that void and presents several key
learnings in terms of quantitative data and the controlled measurement of savings:
 The combined factors of baseline consumption levels, tenant usage
patterns and system design determine whether or not there is a
business case to pursue water and electricity retrofits in cases
where landlords must recover costs from tenants based on shared
savings and rental hikes. Different technologies should be considered
to determine which ones are most appropriate for a particular application,
and within a particular community. The savings of various technologies vary
significantly. It is important to note that this variation may be driven by
system design, but even where design is correct, site-specific deviations can
occur.
 As electric geysers are usually the main drivers of electricity
consumption in low-income homes, successful energy retrofits
often hinge on achieving water-heating efficiencies. The project
data reflects that electricity savings for solar water heaters and heat pumps
generally range from 50–80% when compared to equivalent electric geysers.
 Stakeholders do have options for a broad range of capital improvements
to support the greening of social housing. In the next section (on page 29)
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technology efficiency options for retrofits are reviewed and clear reference
points are provided to guide practical choices for energy and water saving
that could support a quantitative reduction in utility costs for lower-income
households. It is important to note that, although design and existing building
location and features can limit greening options, WWF’s comprehensive
technical assessment of the project can provide SHIs with strategies to
mediate sub-optimal design possibilities. 4

Technology efficiency assessment for electricity
and water retrofits
 Electricity
Lighting presents a clear financial case. Both compact fluorescent
light (CFL) and light-emitting diode (LED) technologies can easily
be substituted for the baseline incandescent light bulb. Incandescent
bulbs are far less efficient and require more frequent replacement
owing to failure. Implementation of CFL or LED is simple because
it does not require special fittings or wiring. Furthermore, the
incremental cost of installation is small, with a typical payback
period of six months or less, while the savings in operating costs are
significant. Using a 5–10 W LED light bulb saves up to 90% of the
electricity consumed by an 80 W incandescent bulb.
Water heating is one of the sources of highest
electricity demand in low-income homes, especially
where other electricity-intensive appliances such
as washing machines are absent. It is estimated
that 40 to 50% of a household’s total electricity
consumption is accounted for by electric geysers
(Covary et al, 2016).
The most commonly employed efficient alternatives
to electric geysers are solar water heaters and
heat pumps. These can be deployed at either
individual residential units or – in the case of multiunit residential buildings – in centralised systems.
However, savings can only be realised if the
technology is adequately selected for the residential
set-up and consumption level.
There are two critical features of efficient waterheating systems: variability in performance (in terms
of generating hot water output) as a result of climate
or system design that deviates from the optimal, and
payback period (which is a function both of variability
and baseline hot water usage levels).

4

Electric geysers offer high consistency
in delivering heat to the water, but standby
losses can vary significantly between
products. Likewise, the details of specific
installations (e.g. ambient air temperature,
air circulation and cylinder orientation) can
be significant in determining the standby
loss. Electric geysers have the cheapest initial
capital cost of the technologies evaluated
here, but the highest energy costs per annum
at medium and high levels of hot water
demand. In addition, their maintenance costs
are high; elements often fail after five years
and are expensive to replace.
Solar water heaters convert freely
available solar radiation into heat, with backup electrical elements to compensate for
demand during overcast days and at night.
These systems exhibit significant variance in
performance, based on a number of factors
such as system sizing relative to hot water
demand, weather conditions, system type
and installation (orientation, etc.). These

The full analysis and recommendations can be accessed at dtnac4dfluyw8.cloudfront.net/downloads/
WWF_2017_Evaluation_of_an_energy_and_water_efficiency_retrofit_proj_in_social_housing..pdf
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challenges are especially worrisome in winter months and at peak
times (early morning and evening), when hot water demand is high but
solar availability is low.
Heat pumps use electricity to move heat from one place to another
instead of generating heat directly. Therefore, they can be two to three
times more energy efficient than conventional electric water heaters
(US Department of Energy, 2017). The coefficient of performance (COP)
of heat pumps is affected by the ambient air temperature, placement of
the condenser, incoming water temperature and desired temperature
of water flowing out of the system. Disadvantages include loss of
efficiency at low temperatures (below 7 °C), inability to heat water to
more than 50–60 °C, and uncertainty regarding the electricity savings
and lifespan of smaller units, owing to relatively recent market entry
(Kritzinger, 2014).
 Water
Low-flow water fittings are included as requirements in most green
building certification programmes. EDGE, Green Star, and Leadership
in Energy and Environmental Design (LEED) certifications all require
low-flow fittings and other water-saving methods as an integral part
of protecting this scarce resource. Sink water taps (both in the kitchen
and in hand-wash basins) can be fitted with aerators to reduce flow (the
amount of water coming out) without reducing the sense of pressure
(International Finance Corporation, 2016). The incremental cost of
fitting aerators is about 20% of the cost of a standard water tap, but
they reduce water consumption by 25% or more (Sager et al, 2016).
Low-flow shower heads offer an opportunity to diminish water use
without diminishing quality of life. Showers are deemed more efficient
and arguably cleaner than baths. There is no appreciable difference in
the cost of a low-flow shower head compared to a normal showerhead,
where pricing is primarily based on aesthetic and luxury rather than
performance. Water savings of 20% can be achieved through this
technology (Sager et al, 2016).
Dual-flush systems for toilets are quickly adopted in the commercial
sector, but residential developments also stand to gain as current
single-flush systems can drain up to 12 ℓ per flush. The dual-flush
mechanism is approximately 10% more expensive, but can lead to
reductions in water use of up to 50% (WWF, 2017).
Further to the above, it is worth noting that there are existing standards and
guidelines that affect and can guide SHIs in the design and selection of technologies.
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SANS 10400-XA
The compulsory South African National Standard for new buildings and
refurbishments, SANS 10400-XA, stipulates minimum energy efficiency
requirements that must be adhered to from 2011 onwards. The implication of
compliance is two-fold:
 certain technologies, such as efficient water-heating systems, need to be
installed
 design needs to reflect mandated improvements, such as natural ventilation,
and a limited window-to-wall ratio.
While a number of these measures function well within a social housing retrofit,
some are impractical – particularly those relating to building design and materials.

EDGE
The voluntary building standard, Excellence in Design for Greater Efficiencies
(EDGE), introduced by the International Finance Corporation in 2015, requires an
additional 20% saving in energy, water and building materials.
Both SANS and EDGE are applicable to new buildings and refurbishments.
Nevertheless, neither SANS 10400-XA nor EDGE offer reliable data-based
prescriptions for best practices in the modification of water heating, lighting and
water-flow fittings for low-income housing.
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ENGAGEMENT

Engaging tenants – from the
concept and design phase, to
installation and maintenance –
is not an optional extra but a
crucial part of any successful
retrofit project.

If done well, tenant engagement can potentially lead to behavioural change and
encourage community ownership and maintenance of retrofit measures on the part
of tenants. Similarly, service providers can provide services at a reduced rate while
addressing resource constraints. The key challenge is the spectrum of tenant capacity
and the willingness to change their behaviour when it comes to daily practices,
schedules, customs, etc. Social housing tenants tend to have limited exposure to and
experience with retrofit technologies and come to the idea of innovation or change
with varying levels of interest and ability. While individual tenants may embrace
and even champion technical and social change to support the retrofit process (see
‘Greening Stewards’ on page 37 and 38), it is more difficult to harness collective
participation to achieve aggregate results for greening in the social housing sector.
Training and intervention models that may function well in more upmarket housing
communities do not find traction in social housing contexts.
To meet these challenges, tenant engagement processes need to consider
methods and means of ongoing capacity building and mechanisms to improve
uptake specifically tailored to the social housing context and to the retrofit site.5
Figure 7 outlines critical elements for a successful retrofit. These were developed
from lessons learnt through the project and include practices that should be included
in a successful retrofit process. This offers SHIs a valuable tool, not only for handling
tenant engagement concerns but also for managing overall retrofit impact.
We see the specific impact of strategic tenant engagement on three impact-related
levels: reliable data, tenant agency and perceptions of improved quality of life.

Reliable data
Tenant engagement is essential to secure reliable data, ensure
institutional learning and integrate the context-specific information
that is vital for a successful retrofit. In addition to establishing baselines
that inform choices of technical capital improvements, tenant engagement also
allows SHIs to assess the attitude of tenants towards and their willingness to adopt
resource-efficient technologies. In short, landlords need to understand how tenants
think about and use their homes – their attitudes, daily practices and even cultural
perceptions of water and energy use.

5

See Sager et al (2016), p. 12 regarding other tenant engagement case studies. The Cato Manor Green
Street project offered free six-month training and consultation after the retrofit (Green Building Council
of South Africa, 2012). The project also considered education a critical, albeit time consuming, part
of successfully rolling out energy-efficient technologies in the community (Sustainable Energy Africa
NPO, 2015).
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Figure 7: Critical elements for a successful retrofit

P L A NNING
● Establish a multi-stakeholder group to 'lead' the retrofit
● Develop a detailed and realistic project plan – include the
logical sequencing of installations per residential unit
and/or per block)

● Research the market and use the SHI sector to recommend
vetted, certified and reputable contractors, installers,
suppliers and products

IMP L E ME N TAT ION
● Ensure dedicated, full-time, on-site management of the
retrofit process

● Prioritise on-site oversight to ensure quality of workmanship
● Provide ongoing, open and frequent engagement between
tenants and contractors

● Organise a support team (call centre) to provide information
and assistance to tenants

● Consider options to move tenants out during the day to
avoid delays

S UP P OR T S T R UC T UR E S
● Clarify roles and responsibilities regarding contracting and
procurement procedures

● Allocate and manage funding
● 'Greening from the inside out'
● Ensure that contractors are trained/skilled in green
technologies

● Provide ongoing tenant training – in the use of new
technologies

● Provide ongoing tenant training – focus on behaviour change
● Form a tenant representation group to assist in
communicating with tenants

Source: Project Tenant Engagement Facilitator, personal interview with Jocelyn Muller, January 2017
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Tenant agency
Effective implementation of retrofits should also enable households,
as far as possible, to make their own informed choices. As noted above,
one of the critical lessons learnt in the project was the initial installation of solar
water heater controllers in roofs – a decision that effectively removed the ability of
residents to switch off their geysers, the largest driver of electricity consumption. By
engaging with tenants, WWF was able to correct the error that caused the resulting
electricity spike. This intervention, coupled with further tenant education on the new
technologies, delivered a drop of nearly 12% in electricity consumption in Q4 2016
compared to the same period in 2015.
At the individual level, tenants need to understand how new installations differ from
old ones, and how best to operate them. At a collective level, SHIs need to support
processes that build leadership in greening initiatives to encourage and catalyse
tenant agency. Feedback from the project suggests there might always be implicit
tension between what tenants would like to include in a retrofit and what SHIs are
willing and able to prioritise. However, the feedback also indicates that bypassing
tenant preferences and concerns can not only translate into missed opportunities
to improve tenant agency and buy-in but may also derail or delay optimal technical
design and overall sustained impact.

Perceptions of improved quality of life
While it is difficult to quantify the degree to which tenant quality of life improves
as a result of a retrofit, and quality-of-life improvements are too often dismissed as
anecdotal, the Greening of Social Housing project reveals clear cases for qualityof-life improvements at a micro-level. Obviously, tenant reactions to retrofits can
offer a wide range of responses – both positive and negative. In the case of the
project, tenant perceptions were recorded through both technical assessment
research processes and the ongoing feedback mechanisms via the tenant engagement
initiatives.
The technical research interviews note positive impacts: general maintenance
upgrades such as painting, tiling and shower installations (in cases where older
tenants struggle to get in and out of baths), and a few cases where tenants note
electricity savings, usually in the order of approximately R100 (consistent with
meter data calculations). They also note negative perceptions of the retrofit: poor
workmanship, a poorly managed installation process, and a pervasive, overriding
concern with security issues.
These types of variances and tenant priorities mean SHIs need to consider tenant
dissatisfaction with other problems at a retrofit site and how these can dilute the
overall impact and response to greening initiatives. For example, the condition of the
rental property before retrofit affects tenant interest in and willingness to participate
in tenant engagement processes. At Boom Flats, units were reported to be in varying
condition: some tenants were very happy with their homes, while others complained
about inadequate maintenance, damp and mould, or poor window and door sealing.
A majority of tenants prioritised general maintenance (repainting, damp proofing,
etc.) and security upgrades over greening initiatives. A positive externality of the
Boom Flats project was that, through the greening process, overarching issues such
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In social housing, residents use utilities for basic needs like cooking and washing.

Tenant engagement

The Boom Flats tenant: Environmental / quality-of-life profile
Generally tenants use very little electricity and confine most usage to evenings.
Most cook once a day using an electric stove, gas, microwave or hot plate –
usually to prepare supper. In most cases, tenants bathe every few days, in
the evening after supper. Compact fluorescent lights (CFLs) provide lighting.
One household member is often responsible for manual control of the electric
geyser element, switching it on in the afternoon to have hot water after 18:00.
During the day, refrigerators and kettles dominate electricity use. The latter is
particularly important for pensioners who stay home during the day and drink
tea as both a pastime and a source of warmth. Laundry is done once a week
using washing machines and irons. Few tenants use fans or heaters regularly.
Consumption patterns vary little between summer and winter. Ninety percent of
tenants produce two plastic shopping bags of waste per week; 10% of tenants
produce one plastic shopping bag of waste per week.
as security were also addressed (although further concerns were not ameliorated
owing to problems with communal access control).
Tenant feedback indicates other potential positive externalities. Tenants mentioned
perceived greater social cohesion among racially diverse tenant populations and
the improvement of psychological and physical well-being, specifically among
elderly residents. For example, tenants raised the issue of how fear of crime keeps
them locked inside their homes all day, but Greening Steward weekly meetings and
activities provide a meaningful way to overcome their fear and isolation.
The Greening Stewards are tenant volunteers serving as liaisons between the
WWF tenant engagement consultant and the broader Boom Flats community. They
provide weekly site-based capacity building for the project. In addition to working
with the WWF tenant engagement consultant, the Stewards also take part in other
activities such as community gardening, recycling and water-saving methods.
They create collective tenant spaces to share stories and savings strategies about
cooking, bathing and other daily activities. These self-initiated and self-administered
efficiency measures, while anecdotal and highly dependent on personal interests and
individual leadership qualities, do show how social housing residents can contribute
to significant marginal quality-of-life improvements vis-à-vis tenant engagement and
capacity building. They also show how tenant-based leadership can be used to build
support and transmit knowledge to promote the more effective uptake of greening
practices. In this respect the project’s community gardening and household energy
audit processes are particularly noteworthy.
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Community gardening
The project’s community gardening initiative makes the link between food
security and green retrofits in social housing. Although projects of this nature
amplify the value of the retrofit project, they require ongoing efforts to support
and equip tenants with the literal and figurative tools to make tenant gardening
projects sustainable. Greening Stewards noted three specific challenges that are
intrinsically linked:
 High rates of theft in the neighbourhood and a lack of adequate security
on the property mean that tools, water and vegetables get stolen, and loss
owing to theft is demoralising.
 It is difficult to maintain resident interest in community gardening. The
work is labour intensive, the soil is depleted and the climate is harsh –
particularly in a period of sustained drought.
 Institutional support for tenant engagement initiatives is difficult to
sustain after the completion of a retrofit. Gardeners face insecurity about
how or whether the SHI will continue to support gardening efforts within
the community.

Greening Stewards: Tenant engagement and community gardens
With donations of seedlings from Communicare and compost from Reliance,
the Greening Stewards learnt how to start and care for a vegetable garden.
Alan went to the library to research soil pH levels and seasonal planting guides.
He then documented both research and seasonal cultivation practices to chart
errors and improve future harvests. He also learnt that a regular supply of good
compost – not a one-off donation – is critical to combat the poor quality of soil.
Alan and Margret saved ‘easily R900 from each season’s harvest’ and produced
approximately 100 kg of tomatoes; three 10 kg bags of onions; three to four 10 kg
bags of carrots – enough to share among the Boom Flats residents and even
their own families. Margret also pickled or preserved some of the strawberry,
tomato and carrot harvests to extend the seasonal benefits of the garden.
Gardening proved beneficial in terms of health, nutrition, mental well-being and
food security.
‘It all takes time and effort; it forces you to get out and get active. A lot of thinking
goes into planting; every plant has different needs. It gets very technical.’ – Alan
‘I wasn’t exercising before; I was just sitting inside. We planted tomatoes,
spinach, morogo. We couldn’t wait for the sun to rise, to get up and out, to start
digging in the garden.’ – Margret
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Household energy audit
The WWF tenant engagement consultant taught the Greening Stewards how to
conduct a household energy audit. The tenants gained both personal skills and
important usage data – real tools that give residents the opportunity to play a
more self-determined, empowered role in terms of their own behavioural choices
and household expenditures. The capacity building also equipped them to
influence other tenants’ choices and responses to new technology.

Greening Stewards: Tenant engagement and household energy
audits
George recorded all electrical appliance use and listed the wattage for each
in his home. Reading the meters at the same time every day and monitoring
consumption over a few weeks, he found that he was spending R300/month on
electricity and consumed 15 units per day. Then he targeted geyser, stove and
kettle use adjustments. After the intervention and energy use changes he was
spending approximately R120/month. The tools to monitor consumption and
the will to adjust appliance use led to significant behavioural change as well as
savings.
‘Using the kettle between 6–10 times a day adds up to about an hour a day –
and that’s a lot’. George got a hot-water flask to solve the problem. ‘We didn’t
need to switch [the geyser] on for two hours; we had enough hot water after one
hour. Before it was just a thumb-suck.’ – George
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DYNAMICS

By necessity, all energy- and
water-efficiency retrofits
involve a diverse complement
of stakeholders. Institutional
relationships are inherently
complex in a framework of
policy, finance, ownership, project design, research
and implementation. These diverse and complex
arrangements ultimately play a pivotal role in the
successes and shortcoming of greening projects.
The next chapter (see page 42) offers shared learning experiences from the project
and highlights particular ways to assess and improve institutional dynamics when
undertaking a social housing greening project.
Although the project was premised on a partnership between WWF, SHRA, the
National Association of Social Housing Oganisations (NASHO) and Communicare,
in practice the partnership was challenging from the beginning. Both SHRA and
Communicare went through high-level leadership changes after the project began.
We found that institutional factors created an environment in which the project
lacked institutional leadership to deliver the original project goals of a new-build and
pilot retrofit. The process reveals several learning opportunities for SHIs that are
considering retrofit options:
 Successful retrofits require thorough initial institutional scoping. Is
the institution healthy enough to provide consistent leadership for a
sustained period of time? Is the institution stable enough to deliver on joint
commitments, particularly financial and managerial ones? Does current
institutional leadership have both the political will and the necessary skills
to drive a greening initiative? How can stakeholder agreements support
authentic participation among institutions that may view greening as a ‘nice
idea’ theoretically, but practically external to their core business?
Designated leadership is essential. Ideally, preliminary scoping should
also include the identification of project drivers within each primary
stakeholder institution. Specifically, there should be a single designated
lead project driver within the project SHI. Although vetted, designated
leadership was in place at the beginning of the project, it was not
sustained throughout the project. WWF, an intermediary NGO with a
facilitating role, assumed the role of driver although it had neither the
authority nor the mandate to implement a retrofit project on behalf
of an SHI. Designated institutional leadership can help to avoid the
dilemma in stakeholder projects where one institution, or often one
person, is the sole project driver in a process that is supposed to be
driven by multiple institutions.
Furthermore, SHI tenant engagement teams should be aligned to
retrofit project goals from the outset. Although initial buy-in and
aligned teams are essential, institutional and individual leadership
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capacities must be assessed continually as organisational contexts
and leaders will shift during the implementation phase. Project
exit interviews with stakeholders suggest that an SHI full-time
tenant engagement facilitator would lead to better results than
a part-time tenant engagement liaison between WWF and the
project site. An on-site project manager is critical to ensure quality
control for contracted work.
 In addition to clearly designated roles and well-defined leadership, retrofit
processes need sound mechanisms for monitoring, reporting, managing
and evaluating work flows, input and accountability among stakeholders
and project implementers – across project teams, including contractors,
the site team, tenants, the SHI and intermediary agents. At inception,
project stakeholders should set up mutually agreed-upon corrective
measures to bring projects back on line if they derail. The project
feedback suggests that a more open and integrated management and
monitoring approach could facilitate greater commitment to the retrofit
process by establishing clearly stated, shared goals and parameters for
delivery.
 All stakeholders would benefit from facilitated processes for shared
learning. Intentional shared learnings and knowledge management
efforts among stakeholders can lead to net improvement of greening
knowledge and overall have a positive impact on the social housing sector.
These efforts could also support skills transfers among SHIs, and spur
innovation diffusion and uptake. For example, exit interviews from the
project highlight how learnings from the project gave Communicare the
experience and knowledge to innovate with green technologies in the
construction of new building within its portfolio.
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“I wasn’t exercising before; I was just sitting inside. We planted tomatoes, spinach, morogo.”

LEARNINGS AND
CONCLUSION
The project’s technical and social research
establishes a new, data-rich platform from which
SHIs and other stakeholders can strengthen policy
and implementation models for greening in the
social housing sector.
We have learnt three vital lessons:
1. The success of greening social housing hinges on effective, strategic policy
frameworks that are currently lacking in the South African context. The onus
is on SHIs and social housing stakeholders to engage and transform the policy
to support the goals of social housing and environmental sustainability. This
should take account of the context of growing poverty and inequality in South
Africa, the escalating crises within affordable housing for low-income citizens
and the mounting pressure on water supplies.
2. The research makes it clear that tenant engagement is the most critical aspect
of successful retrofits. It defines the parameters for successful design and
implementation and facilitates the higher goals of improved quality of life for
tenants. It also makes broader contributions to green practices. The data and
analyses presented here mark the beginning of a broader project to address
the yoked crises of affordable social housing and long-term environmental
sustainability.
3. Environmentally sustainable innovation in the social housing sector can bring
clear benefits to tenants, SHIs and municipal utility providers, but only when
and if greening stakeholders understand and build strategies and plans rooted
in the distinct context of social housing.
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12,2%
The average decrease per year
in tenant’s monthly electricity
expenditure.

1 300 kℓ
The amount of water that
could potentially be saved
per day through retrofitting
all 5 300 social housing units
in Cape Town.

25,5%
The water consumption
reduction after the retrofit,
falling from an average total
of 6,4 kℓ to 4,8 kℓ per unit
per month.

16%
The average decrease in
electricity consumption
post-retrofit – down from
258 kWh per unit before
greening to 216 kWh per unit.
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Why we are here
To stop the degradation of the planet’s natural environment and
to build a future in which humans live in harmony with nature.

