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* Innovative use of the municipal Free Basic Electricity (FBE) subsidy can support affordable off-grid solar electricity for the urban poor.

+ Voluntary opfions for off-grid eleciricity, delivered by an independent service-provider, can help to decouple a poor community's
collective service delivery demands from the individual household’s freedom to choose alternatives while they wait for upgrading
services. This approach also helps to build a culture of payment amongst end-users as long as a valued, high-quality service is

sustained.

» The modular nature of low-voltage, off-grid solar energy technologies enables poor communities fo gain rapid access fo an
upgradable energy service without the need for massive upfront infrastructure investments and without the long delays typical of
conventional upgrading sfrategies. Such incremental investments in green technologies also unlock local economic development

via job creation, green skills and enterprise development.

The ability to tailor pricing models and create vending platforms thatf take into account the financial realities and constraints of the

urban poor is made possible by the existing cell-phone and Internet infrastructures in the country. This, in turn, improves the financial

sustainability of the service.

INTRODUCTION & BACKGROUND

The progressive “Breaking New Ground" (BNG) Housing Policy of 2004
recognizes the existing physical, social and economic assets of
informal settlements and seeks to build on these as a basis for housing
and service provision. In particular, BNG prescribes ‘phased’ in situ
upgrading of informal settlements in preference to relocating
communities to remote tracks of cheap land far from economic
opportunities. However, the implementation of BNG is not without its
own challenges:

1. Long waiting periods: Owing fo the fechnical and regulatory
challenges of integrating conventional, capital intensive
infrastructures for energy, water, sanitation, etc. info existing
settlements - which have invariably emerged haphazardly with-
out any planning - in situ upgrading has been understandably
slow or non-existent, resulting in excruciatingly long waiting
periods for communities before they receive any meaningful
services;

2. Unsuited to high resolution incrementalism: Conventional
services, even if delivered in a phased manner, still rely on
massive upfront infrastructure investments that cannot be
delivered in a more phased, incremental fashion. There are no
‘entry-level’ options;

3. Environmentally unsustainable: Conventional infrasfructures
have to be connected into existing, over-stretched grids and
they typically involve linear resource flows that are considered to
be financially and ecologically unsustainable;

4. Crowds out local economic opportunities: The delivery of
conventional services, especially electricity, relies on the inputs
of professional teams, engineers and technicians who are
seldom sourced from the communities being served; there is little
scope to use basic service delivery as a means to build local skills
or meaningful long-term jobs for the target communities.

The iShack Project emerged from a transdisciplinary research project
undertaken by the TSAMA (Transdisciplinary, Sustainability, Analysis,
Modelling & Assessment) Hub of the University of Stellenbosch with
the Sustainability Institute, and funded by the National Research
Fund. In essence the research question was:

“What does in situ upgrading. as specified by the Upgrading of Infor-
mal Settlements Programme (UISP), mean in practice from the
perspective of the average shack-dweller in South Africag”

The researchers concluded that in situ upgrading usually means
“Trust and wait”. Taking the question further; the researchers
explored, together with volunteer 'co-researchers’' living in an
informal setflement called Enkanini in Stellenbosch, how alternative,
environmentally sustainably technologies might be used to expedite
an upgrading process in their community.,

In stark contrast to many conventional service infrastructures, the
modular, off-grid and decenfralized characteristics of many ‘green’
technologies make them far betfter suited to faster, incremental
service delivery, starting with 'entry-level’ utilities. Also, the regulatory
barriers to getting something on the ground rapidly can be signifi-
canlly lower and do nol necessarly rely on comprehensive
blue-prints, that map out, in advance, the entire upgrading plan.

As an example, solar electricity, delivered in the form of a
stand-alone (off-grid) Sclar Home System (SHS]. without any other
infrastructure pre-—requisites can provide a household with an
entry-level clean energy utility (starting with lighting and media) fora
relatively small initial capital investment (approximately R7000). Such
a basic energy service can later be incrementally up-graded to
include refrigeration, water- and space-heating or cooling and,
technically, even cooking. Also, because SHS do not need fo be
grid-connected, they can run efficiently on safe, low-voltage, direct
current (DC) which opens up opportunities for local skills develop-
ment, job creation, and enterprise development. SHS installations
can be done to ¢ high standard by out-of-work residents from the
target community after only a few weeks of fraining. The long-term
client-service and maintenance functions do require considerably
more support and capacity building but this provides a compelling
opportunity to create meaningful livelihoods and marketable skills
within the growing green economy.

Suddenly a poor household in an informal settlement that might oth-
erwise have waited a decade or more before switching on their
electrical lights can take a first step on their journey towards
home-life that is safer, more dignified, more convenient, healthier,
and economically and socially more enabling.



Simultaneously, the market for renewable energy innovation is boost-
ed and numerous other local green economy opportunities and
multipliers are unlocked.

This idea is embodied in the iShack Project — an initiative funded the
Green Fund. The objective of the project is to demonstrate a scala-
ble and financially self-sufficient social enterprise model for the rapid
delivery of an affordable, basic solar electricity service to over 1500
households in an informal settflement (using SHS).

THE iISHACK PROJECT

Following a year of piloting, the iShack off-grid solar electricity ufility
was launched in 2013 in Enkanini— an informal settlement of approxi-
mately 2500 shacks and 6,000-8000 residents living on the eroded
slopes of a piece of reserve land on the edge of Stellenbosch. The
community has scarce or no access fo clean or safe forms of energy,
water or sanitatfion.

THE iSHACK MODEL

A group of carefully selected local residents were recruited as
‘iShack Agents’ and underwent two weeks of intensive fraining to
give them the initial skills required for the installations of all the SHS in
the utility. Then, following an intensive marketing and communica-
tions campaign within the community, residents started signing up for
the service voluntarily and the installations commenced on a
first-come-first-served basis in October 2013.

In order to speed up client recruitment, the barmiers to entry were
kept as low as possible; new clients pay a jeining fee of only
R150-R300. Each new client then undergoes a half hour induction
and contracling process, in groups or 3 or 4, in which the service
terms and the features and limits of the solar equipment are carefully
explained. The client is then placed on a waiting list and a team of
two iShack Agents installs the SHS no later than two to three weeks
later. To-date the iShack solar electricity service has been provided
to over 1000 households in this community.

Each SHS consists of a 75-90Wp solar panel, a 96Ah-105Ah 12V
battery, distribution box, two 3W internal LED lights, an external 2.4W
LED security light, a 15" 20W LED television and a plug box for other
low-energy appliances such as cell-phone chargers and music
systems. The distribution box contains a GSM (SIM-card modem) that
enables remote switching of the system via the cellular network,

A variety of payment packages are available to the clients, including
a Pay-As-You-Go option (with or without use of a TV). Clients pay their
fees af one of two vendors (independent shops) that are clese-by in
town. An Internet -based vending platform enables automatic
switching of each SHS which is necessary to ensure that service fees
are paid regularly. The flexibility of the pricing options improves the
chances of client retention. However, the majority of clients are on a
set monthly contract fee of R130 which includes free use of a TV |

Maintenance is free unless damage to the system has been caused
by client negligence in which case modest fines are levied. Detailed
electronic records are kept of each client's maintenance history in
order to identify frends or problem-cases. A comprehensive quality
management system is in place fo manage the utfility efficiently and
effectively.

A client who stops paying for the service will automatically be
switched off, and the iShack Agents will then follow a range of pre-
scribed processes to initfiate dialogue with the client in an attempt to
restore their access to electricity. In some cases this involves placing
the client on a much cheaper lights-only package.

THE REVENUE AND PRICING MODEL - TOWARDS
FINANCIAL SUSTAINABILITY AND MAXIMIZING
ACCESS

The principle that the iShack Project has sought to demonstrate is
that, once the infrastructure investment has been made, the utility
can be financially self-sufficient. Ongoing running costs include
replacing batteries, routine maintenance, overheads and decent
incomes for the iShack Agents. But who should pay these costs?

Currently approximately 70% of the running costs are recovered from
the end-user fees. A modest subsidy from the municipality covers the
rest. This subsidy is equivalent in value to the 50kWh ‘Free Basic
Electricity’ (FBE) subsidy to which indigent citizens are entitled in
South Africa.

Convenfionally, the FBE subsidy is given to qualifying indigent citizens
who have existing municipal electricity accounts. So the novel appli-
cation of this subsidy towards the operating costs of a private off-grid
solar utility required some innovative adjustments to the municipal
indigent policy while remaining compliant with the Municipal
Finance Management Act. Stellenbosch Municipality published an
open tender for an energy service provider to deliver and maintaina
solar electricity service to the indigent residents of Enkanini. SIL was
awarded this tender and now receives R4%2/month for each indigent
client that it serves. Importantly, the fender was not for the procure-
ment of the infrastructure (which has been funded by a Green Fund
grant). In tandem with the tender process the municipality also
changed their Indigent Policy to automatically designate as ‘indi-
gent’ any resident of an informal settlement within the municipal
boundaries. This means that these residents fo not need to individual-
Iy navigate the onerous application process for indigent status.

'Each household is responsible for theirown TV licence. Unfortunately
the SABC does not provide any licence rebates for indigent citizens.



Although payment compliance rates in the flagship iShack utility have been relatively good [above 80% for most months), the user-fees are
still relatively high considering that the actual quantum of electricity that is provided is small by comparison to what a grid-connected
household would get as a free basic service. But, because the residents of Enkanini have no alternatives, other than resorting to paying for
expensive and dangerous illegal grid connections or reverting to the use of candles and paraffin, most clients continue to pay their fees.
Those who can afford it value the positive impacts that the clean energy service has on their ddily lives. The end-users are not paying off the
capital costs of the hardware and there is significant scope to gradually lower the monthly maintenance fees as economies of scale are
achieved, ongeoing operational efficiencies are intfroduced and as improvements in battery lifespan are achieved.

Clients who later upgrade their systems in order to add fridges are required to buy their own fridges and pay a larger monthly service fee for
the use of the upgraded solar infrastructure. The project has a few clients who have taken this step. This is noteworthy example of how off-grid
solar can embody the incremental or phased upgrading principles of the Breaking New Ground policy.




SCALING AND REPLICATION

Although the iShack Project remains a demonstration project rather
than a large-scale utility enterprise, there is significant interest in the
model from various sectors including local government and
development organisations. With the aim of supporting other organi-
sations to replicate all or parts of the iShack model the following
wark is being done:

* R&D work to ensure that the SHS technology is robust, easily
upgradable, and can reliably deliver the basic energy service
throughout the year regardless of weather conditions;

= Refining the operating and gqudlity management systems that are
needed to ensure that the service runs efficiently and within the
operating budget, and that these operating systems can be easily
replicated and adopted in new utilities;

= Developing a viable institutional arrangement that establishes
iShack Agents as committed long-term ‘micro franchisees’ who
are adequately resourced and trained and financially incenti-
vised to deliver a high quality and efficient maintenance service
to their clients;

= Testing the modular scalability of the energy service in a small pilot
in which the solar systems are upgraded so that fridges can be
used;

= Perhaps most importantly, reviewing the end-user pricing model
with the objective of minimising barriers to eniry, maximising client
retention and keeping the operating systems that support these
pricing models as simple as possible so that the entire business
model can be easily replicated elsewhere in a variety of contexts.

POLICY OPPORTUNITIES

An important area of policy development for free basic services is
that when applied to off-grid solar electricity provision, end-users will
not get an equivalent of 50kWh of electricity/month (the nominal
free basic allocation for grid connected citizens). And yet the oper-
ational cost of the solar electricity service remains somewhat higher
than the R49 that equates to 50kWh. (Eskom electricity remains
cheap by international standards and it does not adequately factor
in cerfain externalities such as carbon emissions, nor is the value of
improved local economic and job creation opportunities ade-
quately factored into the economic benefits of decentralized
off-grid solar electricity). Certainly, in time, with sufficient economy
of scale and with ongoing R&D investments in renewable technolo-
gies, the hardware and maintenance costs are likely fo decline
steadily. However FBE subsidies for off-grid electricity should not
initiclly be matched simply to the cost of 30kWh of Eskom electricity.
This principle has already been recognized by government in the
Free Basic Alternative Energy (FBAE) subsidy which is worth more
than the FBE subsidy. Unfortunately Solar Home Systems do not
currently fall under the definition of FBAE .

The uptake of off-grid renewable technologies for basic service
delivery would be given a major boost if the relevant policies expli-
citly supported this. At the very least, the guidelines for the allocation
of the equitable share to basic services should encourage a larger
monetary subsidy when renewable technologies are used to deliver
the basic services.

CONCLUSION

The use of green, off-grid utilities, such as Solar Home Systems can
drastically speed up the process of upgrading informal settlements.
The entry-level infrastructure cost is modest by comparison to the
upfront costs of more conventional services, but this investment
should still be made by the state. Then, together with an operational
subsidy from local government, affordable end-user fees can ensure
the long term sustainability and maintenance of the service. This
then provides the basis upon which the service can be incremen-
tally upgraded (with increasing contributions from the end-users).

The delivery of off-grid solar electricity fo citizens in urban or peri-
urban communities should start at least with lighting and media.
Affordable and reliable upgrade options for refrigeration should also
be made immediately available in order fo build acceptance.

By delivering such off-grid services via parinerships with private
enterprise, the branded marketing of the energy service as a com-
mercial but affordable (and not exploitative) option can help to
de-politicise the service and avoid it being rejected as an inferior
alternative to grid connection handed out by the municipality.
Furthermore, end-users are more likely to keep using and paying for
the service if pricing and payment options are flexible - enabled
through innovative use of cell-phone and Infernet communications
and vending platforms.

The upgradable, ‘plug-and-play’ nature of Solar Home Systems not
only drastically shortens the waiting period before communities can
start accessing incremental clean-energy services but it also fosters
numerous additional economic multipliers and social well-being
impacts that directly benefit the local community in a way that is not
as possible when more conventional, highly engineered and
regulated services are provided. In particular this safe technology
unlocks opportunities to rapidly build local skills and create mean-
ingful green jobs.
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