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FOREWORD

Dear cherished reader,

Coming across this publication, the question of why a 
political foundation such as Konrad Adenauer Stiftung 
(KAS) takes interest in the topics of renewable energies 
and climate change is likely to arise sooner or later. At first 
glance, these issues don’t seem to have an immediate 
link to the initial mission of KAS, which, in its essence, 
deals with the fostering of Democracy and Social Market 
Economy values, the strengthening of the Rule of Law, 
Human Rights and Gender Equality and the creation of 
an International Political Dialogue, through the means of 
civic education and the offering of platforms of different 
scales. However, closer inspection proves that renewable 
energies and climate change are inseparably connected to 
most of the above-mentioned topics and directly interact 
and influence them on numerous levels. This becomes 
obvious when looking at some exemplary links between 
renewable energies, climate change and

• Social Market Economy: Global warming and the 
increasing occurrence of extreme weather events 
such as droughts or floods already threaten 
uncountable livelihoods and equitable economic 
participation all over the world. Renewable energy 
technologies, on the other hand, hold an immense 
potential to create new decentralized employment 
opportunities and enable access to electricity as an 
important foundation of sustainable socio-economic 
development.

• Human Rights: The access to clean water, electricity 
and food security is a basic human need and a 
fundamental right, which will (continue to) be 
severely threatened by the effects of climate 
change. Against this backdrop, renewable energies 
will play a crucial part in respective mitigation 
strategies and approaches. 

• Democracy: Democracy depends on political 
participation in order to be and act as a true 
representative of its people. This includes the 
access to information, communication with elected 
representatives and the opportunity of expressing 
political opinions freely – processes which, in our 
digital age, are only possible if access to electricity 
and the internet is guaranteed.

 
• International Dialogue and Cooperation: Climate 

change is a global challenge; therefore, the 
approach of addressing and mitigating climate 
change also needs to take place on a global scale. In 
the light of the common threat of the very basis of 
our existence, international cooperation and mutual 
efforts gain more significance than ever before.

With this in mind, we consider the dissemination of relevant 
information through public platforms and publications 
such as the one at hand as an important contribution to 
awareness-raising, strategic planning and sustainable 
policy making. This book is part of a triumvirate of 
publications which deal with the subjects of “Smart 
Grids and their potential in Namibia’s electricity sector”, 
“Economic Impacts of the deployment of renewable 
energy technologies in Namibia” and “Energy Storage 
systems and their applications in Namibia’s electricity 
sector”, which look at the status-quo of renewable energy 
technologies, their potential and current applications in 
Namibia. Against this backdrop, I would like to express 
my gratitude to author Dr. Detlof von Oertzen and 
implementation partner Mr. Harald Schütt; without their 
invaluable expertise and input, these publications would 
not have been possible.

Sincerely,

Thomas W. Keller 
Resident Representative
KAS Namibia-Angola
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1 RATIONALE

This paper provides a qualitative intro-duction to smart 
grids, and discusses their potentials in Namibia. It aims 
to contribute to the public discourse on the country’s 
electricity supply future, and focuses on aspects that 
may contribute to shape the electricity sector and its 
developments in years to come.
 
The paper is not meant to exhaustively deal with all 
aspects relating to smart grids. Rather, the paper is to 
serve as an easy-to-read resource for interested non-
specialists who are or may be affected by changes in the 
way that electricity is supplied and used in Namibia.

2 BACKGROUND 

A smart grid is a modern electricity transmission, 
distribution and supply grid that allows for the 
optimised co-ordination of electricity generating 
plant, grid infrastructure, and electricity end-users, 
using information and communication technology, to 
maximise the reliability, resilience and stability of the 
system as a whole, while minimising costs and negative 
environmental and other impacts. 

Transforming today’s electricity infra-structure into the 
smart grid of the future entails the departure of the 
highly centralised and producer-controlled networks, into 
successively interactive, decentralised and consumer-
focused electricity supply networks and infra-structure.

Tomorrow’s smart grids will be characterised by their 
ability to exchange real-time information in form of 
two-way communications between electricity generating 
entities across the transmission, distribution and supply 
networks, to the main appliances and energy-consuming 
equipment operated by electricity end-users. Such an 
industry-wide phase-change necessitates unprece-
dented data collection and analysis capabilities, including 
for all major grid-based assets, with a view to fully 
optimise and integrate their use, to maximise grid-wide 
benefits, and create tangible value for all grid users. 

In some ways, the smart grids of the future may 
resemble the design of the Internet, in that all actors, 
irrespective of their role and functions on the network, 
are connected to one-another, and have an always-on 
and universal exchange mechanism at their disposal. 

Smart grids will increasingly use digital control 
technologies, to collect data across the grid network, to 
bring about a real-time optimisation of all drivers and 
forces shaping the grid as well as their individual and 
collective behaviours as producers and consumers of 
electricity. 

A highly interactive network design creates enormous 
scope for the active integration of smaller- and small-
scale decentralised electricity generation plant, including 
those powered by renewable energies. In addition, and 
of major importance to electricity end-users, smart grids 
are likely to increasingly incentivise the wide-spread 
use of demand response, demand side management, 
storage as well as energy efficiency measures. This 
integration necessitates the deployment of new metering, 
communication and automation technologies, which are 
often referred to ‘smart meters’, ‘smart communication 
technologies, and ‘smart automation’. 

On the end-user side, select appliances will intelligently 
communicate with other smart grid actors, with 
algorithms determining the most opportune moment 
for their activation or deactivation, taking the available 
supply portfolio as well as prevailing and anticipated grid 
demand patterns into account. As more consumers switch 
from petroleum-powered to electric vehicles, these will 
also find their way into tomorrow’s smart grid. Not only 
will electric vehicles draw grid electricity to recharge their 
on-board batteries, but they will also become a source of 
decentralised electricity supplies, further capitalising on 
such mobile energy storage systems. These, as well as a 
variety of other energy storage systems are expected to 
be installed across the grid. They include those behind-
the-metering storage infrastructure on the consumer 
side, as well as strategically located electricity storage 
options to provide vital grid stabilisation and related 
ancillary services. These will be called upon as and when 
required, to supply electrical energy on demand, assist 
with the control of grid voltage and frequency, contribute 
in peak demand periods, and to absorb power flows when 
network-wide supplies exceed the prevailing demand. 

The transformation of today’s electricity grid, and the 
establishment and operation of smart grid infrastructure 
requires the creation of numerous legal, regulatory and 
technical frameworks that are, to a large degree, non-
existent in Namibia. In addition, most such infrastructure 
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requirements necessitate considerable investments, 
to successively modernise and upgrade contemporary 
electricity networks and their constituent parts. For 
example, information exchange and control applications 
need to be developed and implemented, to enable real-
time decision-making capabilities spanning the entire 
grid. These necessitate communication, exchange and 
inter-operability standards, and their successive grid-
wide roll-out, to link supply-side assets right across to 
end-user appliances on the demand side. 

In Namibia, most requirements needed to establish 
and operate a smart grid are not yet in place, including 
the regulatory provisions, the network communication 
protocols to allow the seamless exchange of data across 
the grid, and the controls to link all relevant network 
assets, and is a massive task that awaits the country’s 
electricity industry.

3 SCOPE

This paper provides a short introduction to some of the 
important opportunities and challenges faced by the 
Namibian grid on the road towards a more inclusive 
inte-gration of all relevant generation, trans-mission, 

distribution, supply and end-user electricity systems, i.e. 
the smartening-up of the Namibian electricity grid. 
The remainder of this paper is structured as follows:

 ■ Section 4 provides a brief intro-duction;
 ■ Section 5 provides a rationale for why smartening 

the grid may be desirable for Namibia;
 ■ Section 6 puts forward a vision of Namibia’s future 

electricity grid;
 ■ Section 7 identifies the likely ingredients of a 

smarter Namibian electricity grid;
 ■ Section 8 presents some high-level conclusions; and 
 ■ a reference section lists the main references 

consulted in the prepa-ration of this paper and the 
public presentation in October 2017.

4 INTRODUCTION

Namibia’s electricity supply system is designed around 
a handful of generating assets, and an electricity 
transmission and distribution network that supplies end-
users via long, unidirectional grid connections, as shown 
in Figure 1.

While the country’s present-day electricity supply 

Figure 1: Namibia’s electricity sector in early 
October 2017
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infrastructure has been vital in supporting Namibia’s 
development, it needs considerable changes to be able 
to meet the demands of the future. Specifically, the 
grid’s current architecture that provides for simple one-
way energy transfers is a model that is rapidly facing 
obsolescence. One-way top-down electricity transfers, 
from the utility generation infrastructure across the 
network to end-users, are no longer the only way nor the 
only desirable approach in which such grid infrastructure 
is most effectively used.
 
There are several key reasons why the grid of the future 
will be markedly different from what it is today: as 
new generation capacity joins the grid, and grid feed-
in increasingly occurs across the network because of 
distributed generation sources, the overall architecture 
of the grid, and the way it is managed, must change too. 
Tomorrow’s electricity grids will be designed and geared 
for multiple in- and outflows of electrical energy, and 
will be managed to more optimally satisfy the changing 
requirements of generators, distribution entities and end-
users, all of whom need to and will want to increasingly 
interact with the grid and its multiple actors. Yesterday’s 
service recipients become cooperative grid partners, as 
consumers morph into prosumers.

5 A SMARTER NAMIBIAN GRID?

Namibia’s solar resource is immense, and is a key 
comparative advantage. In addition, the country also 
has some good wind resources. These can become a 
mainstay of the country’s competitive advantages too. 
The effective and productive use of this important and 
sustainable resource depends, amongst others, on how 
well the grid can cope with its intermittent nature. 

In this context, it is important to be reminded that the 
supply of electricity must be matched to the existing 
demand at any given time. This implies that an electricity 
supply system must offer sufficient flexibility to enable 
the system operator to mix and match different sources 
of supply to the prevailing demand. Thus, sources of 
supply that can be dispatched whenever needed, i.e. 
firm sources, are often more valuable than intermittent 
sources. The latter supplies, which include solar and wind 
generation options, necessitate special management 
measures, which are one of the important reasons for 
transforming the current grid into a smarter version of 
itself. 
On the demand side, all appliances powered by electrical 

energy, such as machinery in a commercial or industrial 
setting, or domestic applications such as lights, air 
conditioners, and various electronic equipment, draw 
electricity from the grid. At any given time, there are 
end-users consuming electricity, even at times when 
there is very little overall demand for electrical energy. 
This fluctuating nature of the demand for electricity 
necessitates that the grid is actively managed, to 
perpetually match demand and supply by way of 
dispatching the most cost-effective and stable supplies 
to meet the ever-changing demand. 

As Namibia’s electricity supply mix changes towards 
including ever-more non-firm power plants, variations 
in the quality of power throughout the grid, or even 
grid instability, are likely to increase, unless corrective 
actions are taken. In addition, as more intermittent 
embedded generation capacity becomes part of the grid 
infrastructure, for example because of homeowners 
installing solar photovoltaic systems on their roofs, 
local networks need to increasingly receive as well as 
deliver power, while at the same time, keep voltage and 
frequency fluctuations in check. 

Namibia’s existing power supply infrastructure has 
not been designed nor can it effectively manage the 
complexity imposed by the changing operating realities 
described above. As non-firm capacity is added, 
additional communication and information technologies 
must be availed to enable the system operator to monitor, 
analyse and decide on how best to match a given supply 
with the momentary demand.

Grid management can be additionally strengthened 
by deliberately creating a more flexible electricity 
mix. In this way, and as the diversity and flexibility 
of generation assets in the supply mix increase, the 
security of supply increases too. A power system that is 
deliberately designed for flexibility can also more readily 
absorb variable generation capacity, which strengthens 
the security of supplies too. However, allowing for a 
substantial in-feed of intermittent sources without at the 
same time having the requisite tools to manage such 
variability de-stabilises the grid, and may even lead to 
the collapse of grid services.

In addition to coping with new supplies, another key 
feature of a smarter grid is their ability to communicate 
and manage appliances on the demand side. These 
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include demand response measures, energy efficiency 
measures, and energy storage, which are supported 
by modern metering infrastructure to enable two-way 
communications, thereby providing information on 
current energy consumption to the system operator as 
well as the consumer. In response, the system operator 
uses such information to select the optimal supply mix 
to meet the current demand, while consumers use this 
information to decide when best to feed in power or 
use certain appliances, based on the trade-off between 
the benefit of feeding in, and the need to operate a 
specific appliance and the momentary cost of electricity. 
Presently, only consumers on a time-of-use tariff can 
affect tariff-driven choices. These include commercial 
and industrial end-users, while those on flat tariffs, 
i.e. time-independent electricity tariffs, such as most 
domestic end-users, do not have the means to adapt 
their consumption patterns based on time-specific price 
signals.

Consumer choices affect the country’s peak electricity 
demand. As consumers begin to make tariff-driven 
choices, peak demand is expected to flatten, as non-
essential consumption is shifted into off-peak periods. In 
this way, a more intelligent power system with enhanced 
network monitoring and control features results in the 
more effective operation of the country’s electricity 
supply, trans-mission and distribution infrastructure, and 
in this way, enhance the overall capacity, reliability, and 
cost-effectiveness of the electricity supply system in its 
totality.

6 A VISION OF NAMIBIA’S FUTURE   
 ELECTRICITY GRID AND SUPPLY SYSTEM

This section presents a vision of Namibia’s electricity 
future, focusing on the role of a transforming electricity 
grid.

Namibia’s future electricity grid is a fully integrated, 
self-monitoring and self-regulating system which 
renders the country’s electricity grid stable, secure and 
cost-effective, and benefits from multiple indigenous 
generation supplies, most of which are substantially 
distributed across the country. It is equipped with rapid-
response monitoring and control systems, to enable 
the management of all vital grid interactions, to ensure 
that electricity is available to consumers, as and when 
demanded, at a cost-reflective price that economically 
active consumers consider affordable. 

The electricity supply system provides for the real-time 
management of the country’s transmission grid, as well 
as the various distribution and supply networks. It also 
links both public and privately-owned power plants, 
irrespective of their location, into a single integrated 
power system. As a member of the Southern African 
Power Pool, Namibia’s power system will enhance 
regional electricity trade, and provide the necessary 
physical infrastructure required for electricity imports 
and exports. 

Investments in the power sector are geared to maximally 
benefit from Namibia’s key sustainable resources base, 
especially benefitting from the country’s abundant solar, 
wind and biomass resources. 

On the supply side, renewable energy generation assets 
have become the mainstay of the country’s generation 
portfolio. Some of these supplies are intermittent, 
including those powered by solar and wind resources. 
Others offer seasonally firm supplies, such as those 
powered by hydro- and biomass resources.
 
Large-scale energy storage facilities are another key 
feature, and include a pumped hydro-power storage 
plant along each of the Kunene and Orange Rivers. Also, 
both utility-scale and a multitude of behind-the-meter 
electro-chemical energy storage applications are in 
use. The latter is mostly operating in domestic settings, 
where such technologies have powered the domestic 
electricity transformation that has swept the country, 
thereby leading to the provision of supplies that meet 
or exceed the basic demand for modern energy of all 
domestic electricity end-users. 

Increasingly, the country is gearing up to becoming an 
exporter of electricity, following considerable private-
sector investments in medium- and large-scale solar 
photovoltaic and concentrating solar power plant, as well 
as wind farms, which are particularly benefitting from 
the favourable wind regime in the south-western coastal 
regions of Namibia.
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The erstwhile system operator has been transformed into 
the country’s integrator of all electricity assets. In this 
way, generation supplies owned by both Government as 
well as private investors all form an integral part of the 
country’s overall supply portfolio, and are managed as 
such. 

Modern communication and monitoring capabilities are 
part of the system operator’s arsenal of grid management 
tools, and form the basis on which the performance of 
the total network is managed. 

As per the country’s regulatory provisions, demand 
management and demand response capabilities are 
implemented across the grid, in close collaboration with 
the country’s Regional Electricity Distributors and other 
main electricity distributing entities. 

The system operator has invested considerably to 
build the integrative capabilities required to manage 
the national grid. Of note are several communication 
pathways between itself and the Regional Electricity 
Distributors, as well as all large power users and the 
main local authorities and other distributors. All major 

distributing entities have established regional control 
centres, to more effectively operate and co-ordinate 
local demand response and demand side management 
activities. 

The country’s traditional demand side has undergone 
considerable transformations too, encouraging private 
investments in electricity generation, storage and a 
variety of demand side and energy efficiency measures. 
Large power users are active participants in the country’s 
virtual power station program, through which embedded 
generation capacity is availed as and when needed, in 
exchange for supply guarantees and favourable feed-
in tariffs. Medium and small electricity consumers are 
mostly aware of the considerable benefits of investing 
in self-generation, energy storage and energy efficient 
appliances, and actively participate in demand side 
management measures which are mainly implemented 
by their local network provider and electricity supply 
entities.
 
Electricity consumers, irrespective of whether they are 
large power users or small-scale domestic end-users, 
recognise and value the benefit of service-oriented 

Figure 2: A vision of Namibia’s future electricity supply 
system



12 SMART GRIDS AND THEIR POTENTIALS IN NAMIBIA’S ELECTRICITY SECTOR

electricity utilities, who have availed a suite of client-
specific services that are of benefit to all grid-tied 
customers. In addition, energy supply contracts between 
customers and their electricity suppliers ensure that 
investments in self-generating plant are incentivised, 
that the participation in demand side measures results 
in tangible financial benefits, and that investments in 
energy storage and energy efficient technologies are 
actively encouraged. 

Synergistic relationships between the country’s electricity 
providers and their clients have resulted in the effective 
capping of electricity tariff increases, to the benefit 
of the country’s economy. Rapid progress is made to 
provide rural communities with electricity services, and 
various off-grid energisation programs have succeeded 
in providing all households with at least one type of 
modern energy service.

The country’s electricity utilities have convinced their 
clients that reliable low-cost grid-tied electricity services 
are here to stay. Several future-oriented utility business 
models have been implemented, and enable clients to 
benefit from their investments in renewable energy 
technologies, storage and the use of energy efficient 
equipment, and various demand side management 
measures. A commitment to service excellence and the 
provision of value characterises the country’s electricity 
sector, and has, in its wake, changed the sector and 
energised the national economy. 

Namibia’s synergistic utility-client models drive 
investments in the electricity sector, and have ensured 
that the country’s fleet of utility- and client-owned 
generation assets continue to be strengthened. These 
models are increasingly emulated throughout southern 
Africa. In their wake, they have created markets in 
which electricity supplies are considered secure, while 
offering affordable services, and fairly compensating 
for investments across all asset classes. This has 
strengthened the electricity industry across the region, 
and now positively contributes to power the sub-
continent’s development ambitions.

7 ELEMENTS OF A SMART(ER) NAMIBIAN   
 GRID

Smartening-up Namibia’s electricity grid is as much a 
transformation process as it is the deliberate creation 
and integration of the grid’s future building blocks. Here 

it is important to note that the current grid’s supply side 
is already fully integrated into NamPower’s management 
and control system. In addition, both the City of 
Windhoek and the Erongo Regional Electricity Distributor 
have facilities to communicate with select end-user 
loads, which allows for the active management of 
demand side activities during times where the electricity 
supply is constrained, and such systems can be further 
enhanced in future.

The key elements other than the regulatory provisions 
and standards required for such a transformation include 
the following:

Energy generation sources: 

Electricity generation plant provide the electrical energy 
that is distributed across the grid. Gradually, and as new 
generation sources are added to the country’s electricity 
mix, they will diversity the country’s generation portfolio 
and add a variety of new characteristics to the power 
system, which includes both baseload and intermittent 
generation assets, and suitably sized energy storage 
options. 

As the grid matures, new generation sources will be 
added, and complement those that are already in the 
supply portfolio. Also, and to limit line losses, small- and 
medium-sized plant are likely to be located closer to the 
main consumption centres, while mid-sized and large 
plant will be built where the availability of resources 
favours such locations. 

As depicted in Figure 2, the future Namibian supply 
side is likely to continue including the well-established 
generation sources, such as the hydro-electric plant 
at Ruacana, the coal/biomass-powered van Eck power 
station or a suitable successor plant, peaking power 
plants such as Anixas and Paratus and their successors, 
new baseload and baseload/mid-merit plant, such as 
concentrating solar power plant and biomass plant, as 
well as a variety of intermittent renewable generation 
options, including solar photovoltaic plant, wind plant, 
some of which has energy storage facilities. 
Many renewable energy electricity supply systems 
have the advantage of modularity, which is particularly 
attractive for private sector investments. In addition, 
such plant can be built within a short time, be established 
where they are most needed, and their environmental 
footprint remains limited.
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The characteristics of new generation assets, for 
example whether they are fully dispatchable on demand, 
or require storage or active load control measures, must 
be considered in the country’s supply-side master plan, 
such as the National Integrated Resource Plan.

Figure 3: Building blocks of a smartened-up electricity 
grid
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Communication infrastructure:

Smartening-up the grid implies the strengthening of 
communication systems and structures across the grid, 
which are essential for the integration of various separate 
grid components. 

Such interactive communication infrastructure has 
two main functions: conveying monitoring data to the 
system control, and conveying control signals to those 
grid constituent parts that can be managed remotely. 
To this end, a well-functioning, reliable and resilient 
bi-directional communi-cation infrastructure is a pre-
requisite on the road to smarten up the grid. 

Energy storage: 

As elaborated before, energy storage systems are an 
essential ingredient in a grid that must be operated with 
firm as well as non-firm sources of supply. In a smart 
grid, energy storage systems play several vital roles, 
including

a. Power quality management and control, 
to dynamically manage the system voltage and 
frequency, provide transient stability, achieve load 
levelling, and provide power to technologies that 
require fast response times, or to provide for short-
term power boosts;

b. Suppression of network fluctuations, to protect 
sensitive system control and energy management 
compo-nents;

c. Time shifting, to temporarily increase/decrease 
the overall system demand; 

d. Decongestion measures, to temporarily alleviate 
and de-congest transmission and distri-bution lines;

e. Emergency supplies, to power critical network 
protection and control equipment when grid-
supplied power is unavailable;

f. Spinning reserve, to protect the system when the 
loss of a load occurs, or rapidly provide additional 
supply capacity; and

g. Standing reserve, to deal with network constraints 
arising when the electricity demand exceeds the 
supply, or in case of unexpected plant outages.

Management and control tools: 

Because of the complexity of modern grids, and their 
non-linear response characteristics, smart grids require 
various advanced management and control tools. 
These include, amongst others, monitoring, sensing, 
control, switching and protection tools, to detect and 
remedy system instabilities and faults. Maintaining the 
security of the system is essential, and must address 
the all-important issue of cybersecurity, to manage a 
system that increasingly allows for the participation and 
simultaneous interactions of multiple actors across the 
grid. 

Unlike traditional electrical network infrastructure, smart 
grids are bi-directional, which enables the exchange 
of communication and response measures between 
the various system components. As alluded to before, 
this necessitates a well-developed communication 
infrastructure, as well as to control instrumentation that 
can affect individual system components, irrespective of 
their location on the network. 

Another critical ingredient of the management and 
control toolbox includes an arsenal of power electronics, 
to control power flows across the network, and to 
execute demand side measures. 

Electricity end-users: 

While electricity networks exist to serve end-users, the 
traditional role of electricity consumers changes markedly 
as a conventional grid is transformed into a smart 
grid. This is due to several important changes that are 
already taking place, including the rapid uptake of self-
generation capabilities and energy efficient appliances, 
the wide adoption and use of electrical storage systems 
behind the meter, and the use of a variety of energy 
management and control capabilities, that have never 
before been available on such a scale to most electricity 
end-users. These developments underline how previously 
passive end-users are rapidly transforming into dynamic 
grid-tied actors, which in turn have profound impacts on 
the grid, necessitating an arsenal of new management 
tools to ensure the quality and reliability of electricity 
supplies.

In view of the multitude of requirements that must be 
met to smarten up the grid, it is imperative to ask what 
the likely costs of such actions would be, and what these 
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would imply for the end-user tariffs. It is imperative to note 
that cost considerations are critical, and will significantly 
determine whether and in what way the smartening up 
of the Namibian grid is justifiable. From inter-national 
case studies, it is evident that for some grids, under 
today’s operating regime, the establishment of smart 
control infrastructure including demand manage-ment 
measures are justifiable, in select cases even down to the 
level of individual end-user appliances such as domestic 
pool pumps, washing machines and air conditioners. 
Such grids are often charac-terised by specific network 
constraints and/or congestion conditions, such as those 
that may arise during high-temperature days, e.g. 
during South Australia’s bergwind days where daytime 
temperatures readily exceed 40° Celsius. 

A recent Namibian demand side assessment considered 
various demand side management measures, and their 
associated cost. The study found that select initiatives 
are indeed financially viable under today’s operating 
conditions, even without considering likely technology 
innovations and prosumer behaviours into account. It can 
be concluded that smart(er) grid measures that provide 
benefits other than merely shifting the temporary end-
user demand into lower-demand periods are of particular 
interest – and value addition is most pronounced when 
achieved because of several independent smart grid 
outcomes. However, such measures are often locality-
specific, i.e. they make financial sense for a specific 
electricity distribution entity using a particular grid and 
customer confi-guration, i.e. one cannot deduce that all 
possible smart grid measures are automatically viable 
for all Namibian distribution entities. 

Regarding the costs associated with smartening the 
grid it is realised that each smartening solution requires 
the consideration of its situation-specific costs and 
benefits. In the past, such assessments often only took 
one specific perspective into account, for example the 
utility perspective, without considering specific end-user 
impacts. Single-perspective assessments are therefore 
too narrow, and generally do not reveal their national 
impacts. Therefore, and to transparently weigh up the 
options under consideration, a micro-economic impact 
assessment is useful. This should include a view of 
the immediate costs and benefits, as well as the likely 
medium- to long-term consequences of specific grid 
smartening activities, to ascertain whether and in 
how far future technology developments would render 
today’s investments viable, or possibly obsolete. In a 

rapidly changing environment this aspect is of relevance, 
as the costs of contemporary self-generation and energy 
storage technologies, and other key components of a 
smartened-up grid, are rapidly decreasing. 

Regarding the likely impacts on electricity tariffs 
associated with a smart(er) grid, these are evidently 
important, and must be considered before grid 
smartening interventions are implemented. Most if not 
all entities operating in Namibia’s electricity industry 
realise that the ongoing affordability of electrical energy 
is of key importance. This implies that grid smartening 
activities must be justifiable, and do not imply excessive 
tariff escalations. 

In this context it is of importance to realise that steadily 
increasing grid electricity tariffs are amongst the main 
drivers that motivate end-users to ultimately defect from 
the grid. If grid defections are to increase in future, they 
will mostly affect those that can least afford to move off 
the grid. This would accelerate the so-called utility death 
spiral, whereby anchor customers successively desert 
the grid, thereby reducing revenues generated from grid 
supply services, and increasingly exposing less affluent 
end-users to carry a larger overall cost burden, which in 
turn further drives the demise of the grid.

Overall, a smart grid only makes sense if it provides an 
enduring value bundle to consumers. Specifically, and 
to remain relevant, the grid must avail benefits that 
stand-alone power supply systems do not offer. This is 
a challenge, as most components of today’s stand-alone 
power supply systems, and specifically solar photovoltaic 
and storage systems, are increasingly becoming more 
cost competitive when compared to those offered by 
the grid. In this regard, the limited contemporary 
value proposition associated with grid services offered 
by Namibian utilities is of note. If the value of grid 
services erodes further, for example by becoming even 
less competitive when compared to self-generation 
and modern storage solutions, Namibian utilities will 
increasingly become non-viable. That is why strategies 
need to be found that positively address several grid-
related systemic issues at once, amongst them to 
improve the overall security of supply, to enhance the 
affordability of servicers, and at the same time increase 
access to modern energy services delivered by the grid. 
However, this is a tall order, and none of the potential 
value propositions mentioned before are associated 
with clear business cases that would readily future-
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proof today’s electricity utilities. This is the challenge 
that needs to be addressed, and it is both urgent and 
important. And this is where a smart(er) grid of the 
future may – in some way – play a role, to the benefit of 
electricity end-users as well as the country’s electricity 
utilities. 

8 CONCLUSIONS

Namibia’s future electricity supply mix is expected to see 
the introduction of additional small- and medium-scale 
decentralised electricity supplies, many of which will be 
powered by intermittent renewable energy sources. In 
addition, an increasing number of domestic, commercial 
and industrial electricity users are likely to decide to self-
generate a part of their annual electricity requirements, 
often by way of solar photovoltaic installations. These 
developments will have a most profound impact on 
Namibia’s electricity grid, and the way in which it must 
be managed.

Smart grids are electricity grids that seamlessly integrate 
generation, transmission, distribution and supply-side 
infrastructure to enhance the efficiency, reliability and 
affordably of electrical energy. This includes various 
management and technology measures, including 
smart meters and appliances, energy storage systems, 
renewable energy and other supply resources, as well 
as a host of energy efficient end-user technologies 
and appliances. Transforming Namibia’s present-day 
electricity grid into a smartened-up grid of the future 
implies having to change the country’s highly centralised 
producer-controlled networks, into increasingly 
interactive and consumer-focused electricity supply 
networks. 

Today, Namibia’s grid lacks most of the requirements to 
build such a modern power system. The foundations of 
a smart grid include, amongst others, regulatory and 
technical frameworks within which such a transformation 
can meaningfully be initiated, as well as the requisite 
market structures, and various technical and operational 
requirements. These are part of the foundation of the 
country’s future electricity grid. In their absence, the 
grid can only gradually and mostly piece-meal evolve 
from its present-day state into a smarter future grid, 
while remaining secure, accommodating and stable, and 
importantly, while keeping the costs associated with grid 
services affordable. 

A future grid will integrate facilities on both the supply and 
the demand side, by creating two-way communication 
and management bridges between generation facilities, 
the different network components, and electricity end-
users. To accomplish this integration necessitates the 
roll-out of advanced communication, information as well 
as grid management and control technologies, various 
energy storage facilities, and controls at the consumer 
end. 

The transformation of the national grid is likely to be 
undertaken in phases, in parts advanced by the system 
operator, under the guidance of the relevant regulator, 
and working in close collaboration with Independent 
Power Producers, and end-users. Such an interplay 
necessitates the creation of a conducive regulatory 
regime that recognises the different roles, requirements 
and contributions of the various grid actors, and creates 
the relevant legal and statutory provisions for all entities 
that are to participate and affected by such changes. 

Investment requirements for such a transformation 
are expected to be considerable. They necessitate a 
future-oriented market framework, that spells out the 
main roles and responsibilities of both public and private 
actors. New market entrants are likely to join, provided 
that the framework conditions are conducive, incentivise 
investments, and allow for risk-related and regionally 
competitive returns. As Namibia’s market for smart grid 
investments is considerably smaller than that in the 
more populous neighbouring countries, emphasis should 
be placed on the creation of small- and medium-sized 
grid transforming activities. Examples include capping 
the maximum capacity of individual Independent Power 
Producers, limiting the size of any single generation 
project, and actively creating investment opportunities 
in new niche market segments, such as for energy 
storage systems, and grid upgrades.
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