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Abstract
Purpose of Review Southern Africa has an abundance of renewable energy resources, yet ~ 40% of its inhabitants do not have
access to electricity. This paper summarizes the literature scan to understand the energy access challenge in the region, explores
possible solutions, and examines the extent of planning and coordination at regional level aimed at exploiting energy from
renewable energy sources and diversifying energy portfolios.
Recent Findings The paper finds that the inhibiting factors are shortcomings in regional institutions and at government level,
financial scarcity, inadequate grid, lack of interconnection among the member states, and a low skills base for renewable energy
integration.
Summary The paper recommends empowering regional institutions to make binding decisions on regional energy planning;
government commitment to renewable energy projects; innovative funding mechanisms; interconnecting all Southern African
Power Pool (SAPP) countries; strengthening the existing interconnectors using high-voltage direct current (HVDC) and high-
voltage alternating current (HVAC); accelerating renewable energy targets through hydropower, gradually increasing access by
implementing off-grid, mini-grids, national grids, and eventually the regional SAPP grid; and improving skills in collaboration
with countries that are experienced in renewable energy.
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Introduction

Africa has immense untapped renewable energy potential, yet
the continent remains largely dark with over 600 million peo-
ple in sub-Saharan Africa without access to energy [1].

Only 43% out of a population of 177 million in the
Southern Africa region have access to electricity [2••].

This paper examines the latest literature to gain insight into
the reasons as to why the region remains dark despite being
enriched with renewable energy resources and explores

proposed solutions to this challenge. It also examines the ex-
tent of planning and coordination at regional level aimed at
exploiting energy from renewable energy sources and diver-
sifying energy portfolios.

The Role of Regional Institutions

The Southern African Development Community (SADC) is
an intergovernmental organization which was established in
1980. It aims to promote socio-economic, political, security
cooperation, and integration among the 15 member states
comprising of Angola, Botswana, DRC, Lesotho,
Madagascar, Malawi, Mauritius, Mozambique, Namibia,
Seychelles, South Africa, Swaziland, Tanzania, Zambia, and
Zimbabwe [3].

The Southern African Power Pool (SAPP) is a regional
cooperation organization formed in 1995 by SADC and made
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up of utilities from 12 SADCmember countries. SADCmem-
ber countries not participating in SAPP are oceanic countries
of Madagascar, Mauritius, and Seychelles [4].

SAPP’s mandate is to coordinate the planning and opera-
tion of the electrical power system among its member utilities
and to provide a forum for regional solutions to electrical
energy problems [4]. Delivery on the SAPP’s mandate is
achieved through the SAPP Planning sub-committee which
conducts a biennial review of the integrated generation and
transmission plan with the aim of exploring areas where cost
savings could be derived [5].

As per the 1996 Protocol on Energy [6], a provision was
made by SADC for utilization of renewable energy, foreseeing
that its role will be vital as the region develops. Member states
were advised to cooperate on the development and usage of
renewable energy sources in the region. This was further sup-
ported by SAPP in their interviewwith the Power Journal, ESI
Africa, that renewable energy is a cost-effective supply alter-
native for the region [7].

In 2001, at a meeting held by SADC Heads of State and
Governments, strategies and targets were defined in the ener-
gy sector aimed at promoting the extension of grid intercon-
nections to encompass all member countries by 2012, to facil-
itate market integration by coordinating policies and regula-
tions by 2006, and to make modern forms of energy available
to majority of rural communities by 2018 [3].

SADC countries have plans to harness energy potential
from various renewable technologies. SADC has a vision of
100% renewable energy by 2050. In order to achieve this, the
share of renewable energy in the regional grid is targeted to
increase from 21% in 2017 to 37% by 2027 [8] .

Challenges and Proposed Solutions

Although SADC recognizes that the development of renew-
able energy is a matter of priority to address the energy needs
of the region [9], challenges ranging from financial, technical,
institutional, and political still exist as detailed below.

Financial

It is estimated that Africa requires US$100 billion a year in
climate change initiatives including renewable energy pro-
jects; however, a number of countries in sub-Saharan
Africa are classified as poor with higher proportions of
the population living at under US$1.90 per day [10].
Currently, most of the funds directed towards renewable
energy projects is provided by means of donor funding
and, in most cases, is aimed at small-scale and pilot pro-
jects to demonstrate what can be done.

Funding initiatives from international agencies is a major
feature in many activities concerning renewable energy in the

region. Funding vehicle examples include the Scaling Up
Renewable Energy Program in Low Income Countries
(SREP) and the Clean Technology Fund (CTF), which have
been involved in implementing hundreds of varied projects.
The budgets from these vehicles are however very small; for
instance, SREP had a budget of € 14million and CTF also has
contributed US$5.4 billion to projects globally spread over
different initiatives ranging from transport to electricity. In
terms of renewable projects, only 10% of the CTF funding
is directed towards Africa [11]. It can thus be appreciated that
the donor-funding path, although very important, will not ac-
celerate the rate of renewable energy uptake and rapidly in-
creasing access to electricity [12].

Ultimately, to move to large-scale renewable indepen-
dent power producer (IPP) investments, there needs to be a
diversification of funding to include a larger role for pri-
vate capital and loans, and this requires governments to
play a more active role [12]. There is a need for support
in the form of government guarantees; however, govern-
ments are faced with many other challenges and are there-
fore reluctant or unable to provide such guarantees to IPPs
according to SAPP [7].

In cases where such guarantees are provided, success has
been achieved; for instance, in South Africa, there is an ongo-
ing program sanctioned by the government called the
Renewable Energy Independent Power Producer Programme
(REIPPPP). The South African government provides the nec-
essary guarantees and the program is underpinned by the
Integrated Resource Plan (IRP) of the country which evaluates
the energy needs of the country and proposes an optimal en-
ergy mix. Additionally, the energy generated by IPPs is on a
take-or-pay basis, meaning that the national power company,
Eskom, is obliged to buy the power whenever it is available.

Over US$19 billion has been invested as a result of this
program; local and international banks provide funding direct-
ly to the IPPs based on the bankability of the projects backed
by guarantees from the government [13].

A similar model should be considered by SAPP where
resources are assessed at a regional level, and an optimal
mix should be determined at that level. SADC can then decide
on a guarantee mechanism that commits each government
according to the benefits derived. In order for this to happen,
significant reform at SAPP level is required as discussed in
“Institutional and Policy.”

Other innovative solutions to address the financial chal-
lenges have already been proposed by SAPP. For example, a
feed-in premium (FIP) subsidy, which will support projects
which were identified in a competitive bidding process, but
are above the benchmark levelized cost of energy (LCOE)
[14] and cannot be funded from the proposed clean energy
fund intended for SAPP (CEF4SAPP).

It can be concluded that for a country to promote large-
scale renewable energy implementation, there needs to be
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government commitment in the form of long-term financial
guarantees to IPPs, power purchase agreements (PPA) on a
take-or-pay basis, and proper energy resource planning in the
form of integrated resource plans.

Grid Design

In order to deploy renewable energy on a large scale and
facilitate regional trade, a strong transmission grid is required
[15]. Lack of adequate transmission and distribution infra-
structure was identified as one of the main impediments to
regional integration [16••]. Due to the spatial diversity of re-
newable resources, it is recommended that a regionally coor-
dinated strong transmission network be developed to enable
resource sharing [17]. In SAPP’s own assessment, transmis-
sion capacity constraints affect bi-lateral and day-ahead ener-
gy trading among member countries [18]. To strengthen the
existing regional grid will alone require an investment of ap-
proximately US$18 billion [19•].

To achieve this, the SAPP Pool Plan (which is a regional
generation and transmission expansion plan) identified a num-
ber of priority projects to be prepared, to be implemented, and
to facilitate cross-border energy trade [20]. It is also recom-
mended that SAPP should pursue cross-border transmission
projects and establish the interconnections to Angola, Malawi,
and Tanzania, which are currently not interconnected to the
SAPP grid [6], at a cost of approximately US$3 billion [21].
The priority regional projects are illustrated in Fig. 1 which
aim to strengthen the existing interconnections and integrate
new generation.

HVDC is strongly recommended as a means to facilitate
cross-border interconnections to benefit the region from large-
scale renewable energy projects. Renewable energy resources,
other than hydro, tend to be dispersed over larger areas with
little or no transmission infrastructure. Due to the relatively
low cost of hydropower and the high load factors, it is recom-
mended that more focus and emphasis should be placed on
developing hydropower and transmission infrastructure
[16••]. This power can be transported to other countries in
Southern Africa using HVDC and HVAC super-grids.

There are four hydropower priority projects, along with
other developments, that SADC has identified, aimed at
achieving the region’s renewable energy requirements.
These are the 1500 MW Mpanda-Nkuwa in Mozambique,
the 4800 MW Inga III in the DRC, the 1600 MW Batoka
Gorge project between Zambia and Zimbabwe, and the
1200 MW Lesotho Highlands Water Project Phase II in
Lesotho [8].

The estimated cost for transmitting power from Inga in the
Congo to the Southern-most tip of the region (South Africa)
was estimated at US$0.09 in 2013 [16••].

There is however caution expressed in the use of HVDC.
HVDC is not useful in improving access to electricity in rural

areas. This is due to the complexities of rural settlements,
geographical limitations, and the high costs associated with
connecting to the HVDC lines. Off-grid solutions are advo-
cated as a way to harness renewable resources especially PV
which is faster to implement for households with no access to
the grid [19•].

It is estimated that using grid-connected power to reach
around 200 million people by 2030 will cost US$280 billion;
clearly, the capacity for that kind of funding is limited. It is for
this reason that off-grid PVand mini-grids are encouraged as a
way to economically address these challenges. The
decentralized nature of renewables is seen as a way to achieve
strides in rural electrification [19•].

When it comes to harnessing PV, there is no contradiction
between off-grid and grid-connected supplies. Instead, these
can be easily combined as time progresses. In the long term,
an optimal grid consisting of off-grid and mini-grids integrat-
ed into a national and regional grid is the optimal solution
[23••].

Institutional and Policy

The level of regional cooperation in Sub-Saharan Africa, in-
cluding SADC, on energy issues has not matured to a level
where they have achieved anything meaningful in harmoniz-
ing regional energy plans. These organizations need a level of
“cross-fertilizing” cooperation, which will assist in increasing
access to electricity [24]. There was also a realization that the
existing institutions are sufficient and only need to be

Fig. 1 Priority Regional Transmission Projects (Source: [22])
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enhanced to achieve maximum benefit. It was recommended
that the role of regional institutions be reviewed to have more
authority on issues of energy development so that the institu-
tion can be the one informing regional energy plans [25].

However, the requirement for new policies and institutions
to foster investments into the region was highlighted [16••].

There is also a need for policies that will encourage partic-
ipation from IPPs in the SADC region, as well as for SAPP
and the Regional Electricity Regulators Association of
Southern Africa (RERA), to be given more powers to direct
energy policies [26].

Ways to improve regional electricity markets’ performance
focusing on the SAPP region and the need to give RERAmore
powers and resources in order to oversee regional develop-
ment were also emphasized. There is reluctance to cede plan-
ning authority to SAPP; however, this can be mitigated if
members of SAPP were allowed to propose projects to
SAPP under the supervision of a newly empowered RERA,
who will only approve projects under the following conditions
[27]:

& Network costs should be fully recovered
& Costs should be allocated according to benefits
& Projects should not interfere with regional trade
& Separation of network transactions from commercial

transactions
& Feasibility of implementation

Government institutions can facilitate better cooperation
but are currently perceived to be limiting development.
SADC member countries are more focused on achieving en-
ergy self-sufficiency than on regional cooperation [25].Where
cooperation exists, it tends to be on a bi-lateral basis with
long-term supply contracts [25]. If these are done at the ex-
pense of region-wide cooperation, it will be difficult to
achieve a cost-effective optimal energy supply for the region.
Regional institutions can play a role in addressing this prob-
lem, especially if the powers of SAPP are bolstered.

Skills Development

The level of technical skills and knowledge about renewables
plays a role in their adoption. An example of this is the balance
between base load and variable generation which is one of the
areas not well understood by SAPP member countries [7].
Renewables are not seen as technologies that can sufficiently
plug the gap between demand and base-load generation due to
their intermittent nature and this may lead to reluctance in
investments.

Skills can be developed by means of training interventions
and workshops. IRENA has developed tools such as SPLAT
[28] and assessments of transmission network capabilities can
be done using Plexos™ as was done by [29] in the Council for

Scientific and Industrial Research (CSIR). These and other
advanced optimization tools are necessary to account for the
resources.

There are a number of training initiatives taking place in the
SAPP region to ensure skills transfer on renewable energy.
Some of these initiatives are:

& Workshops hosted by IRENA and Southern African
Centre for Renewable Energy and Energy Efficiency
(SACREEE) to update the global atlas with a focus on
wind and solar zones [30]

& Renewable Energy Training Weeks (RETW) by IRENA
to provide support with the integration of renewable gen-
eration into power systems in Southern and Eastern
Africa. This allows for utilities to share experiences and
learn from international best practices [31]

& Country-specific support by GiZ providing similar ser-
vices as IRENA [32]

& Africa Climate Resilient Investment Facility (AFRI-RES)
workshops which assist African utilities to consider cli-
mate change into the planning and design of long-term
investments [33]

Environment

In order to quantify the level of pollution and also to partici-
pate in green funding initiatives, SAPP concluded a Grid
Emission Factor (GEF) study. The study also aims to deter-
mine greenhouse gas emission factors for the nine intercon-
nected SAPP countries to allow these countries to participate
in the clean development mechanism (CDM) projects. CDM
allows countries to obtain green certificates or credits and
qualify for funding in the process. It is expected this will
further assist with attracting funding into the region.

Conclusions

The literature scan highlighted the numerous challenges that
the region experiences in harnessing renewable resources as
an alternative energy source to supply the millions that are left
in the dark. The most prevailing challenge pertains to the state
of the grid which is not adequate. Three countries that are
members of SAPP but are not yet interconnected need to be
urgently connected to the SAPP grid. Progress is being made
in that regard as there are currently projects that are aimed at
achieving this.

The region requires significant investment to unlock its
abundant energy potential. Lack of capital is not easy to mit-
igate and other funding models may be necessary. Although
funding is still a major problem, some innovative solutions
like CDM projects and FIP are being proposed for
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implementation; the proposed CEF4SAPP will also go some
way in improving funding of renewable projects. Donor
funding and subsidies are currently assisting in plugging the
gap; however, in the long run, governments need to become
more willing in providing guarantees to renewable energy
projects. These can be done in conjunction with other invest-
ments that will be off-takers of the generated energy. In the
process, the local population will benefit through access to an
increasing level of grid.

A progression from off-grid, to mini-grids and eventually
to interconnected national and regional grids, makes more
sense for a region like SADC to mitigate for large upfront
capital outlay. There is currently appetite from private inves-
tors to provide off-grid solutions at their own risk [34]; how-
ever, these have to be eventually integrated to mini-grids and
national grids. The provision of off-grid by private investors
gives breathing space for cash-strapped governments while
improving access.

HVDC and hydropower were strongly identified as cost-
effective ways to rapidly increase renewable energy uptake.
While large hydropower projects can deliver huge amounts of
reliable power, HVDC interconnectors would enhance renew-
able electricity trade between power pools with diverse energy
mixes. However, there was caution against HVDC which is
not easy to tap off from as it is more suited for direct point to
point supply without delivering power to remote rural loca-
tions along the way.

Proposals aimed at introducing institutional reform have
also been made; this is because SAPP is perceived as not
being empowered enough to make decisions that will foster
renewable adoption or integrated generation plans at regional
level. The institution needs to be empowered to make binding
decisions that will mitigate for political issues that have been
encountered, like the ever-present issue of energy self-
sufficiency.

Skills development is also an area that needs further atten-
tion; the current training initiatives will go some way in ad-
dressing the knowledge gaps and imparting skills and techni-
cal expertise to the practitioners within SAPP. Some of the
crucial training interventions that are noteworthy pertain to
renewable energy integration and resource capacity assess-
ment which are important building blocks for adoption of
these technologies. Experience is to be drawn from developed
countries to avoid repeating past mistakes.
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