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1 Introduction 
Namibia cannot continue to be electrified by conventional means. A population of 2,2 
million, spread over 824 000 square kilometres cannot come up with the financial 
means to put each of the estimated 465 000 households on grid. And even if all 
these houses could technically be connected to a national grid, the majority of the 
Namibian population cannot afford rising prices for electricity, which would be 
unavoidable to finance the connection and centralised generation plants. According 
to the Namibia 2011 Population and Household Census1, 59% (135 084) of urban 
and 7% (16 512) of rural households are connected to grid electricity, and are thus 
exposed to the centralised distribution system with all its weaknesses and 
exorbitantly rising costs and tariffs. To try and finance further investment in the out-
dated technical concept of centralised, fossil-based electricity supply from tax-payers’ 
money will put further constraint on the national budget and disappoint many of the 
people who voted for the new Namibian government, because many long-awaited 
investments will not be possible since the money needs to be used to service 
expensive international loans.  
Government thus has two choices: either to bring electricity to where the people are, 
in order to make life more attractive in the countryside to persuade people to stay 
there, or to wait until people come to where the electricity is. Windhoek grows with 
approximately 10 000 people per year and approximately 44% of the Namibian 
nation is now urbanised, as compared with less than 28% at independence in 1990 – 
indicating massive rural-urban migration.  
Namibia is in the historical situation to be able to decentralise Power generation not 
only technically, but also with regard to the value-streams attached. Estimations say 
that 20 000 to 50 000 – some say even more – direct and secondary jobs of a 
permanent, sustainable nature can be created mainly in rural areas if the 
opportunities that are related to decentralised, renewable energy (RE) generation in 
conjunction with energy efficiency (EE) are put to use.  
Bush-to-electricity can generate power on demand and at the same time employ 
thousands of workers to harvest the bush and run the power stations, while creating 
more space for raising cattle. Decentralised photovoltaic (PV) installations can 
provide employment for hundreds of people for the processes of setting up and 
maintenance. The installation of solar water heaters can also provide jobs, provided 
                                            
1  NPC (2011:76). 
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the decision makers in Namibia make their use compulsory and ban electrical water 
heaters (EWH), which are installed because of the lower initial investment, but incur 
exorbitant running cost for making warm water. Other technologies such as 
concentrated solar power (CSP), with storage, and biogas can fill the gaps when 
resources like wind and PV cannot meet the need.  
New sources such as geothermal potential (hot springs at Gross Barmen, Windhoek, 
Rehoboth and Ai-Ais), wave power, ocean stream and others need to be explored 
and made useful for the Namibian nation. Such strategies would decouple power 
supply in Namibia from internationally linked factors such as the price for gas, oil and 
coal, as well as exchange rate fluctuations of international currencies, and would 
provide electricity to Namibian households and enterprises at conditions and prices 
that are dependent on circumstances prevailing in Namibia, not elsewhere in the 
world.  
Prices for renewable energy can easily be kept at a consistent level, because the 
source of power generation is free and eternal, while prices for all fossil fuels and 
nuclear energy are subject to international developments beyond the control of any 
Namibian. 

2 People and Wealth in Namibia 
Namibia is one of the countries in the world with the most significant income 
disparities. According to the Bank of Namibia and other sources2, only 13% of the 
population earned above 4 600 Namibian dollars (Nam$) per month in 2009.  
According to the 2013 Namibian Labour Force Survey, the unemployment rate has 
increased by 2,2%, while 41,7% of the youth remain unemployed (compared to 
37,8% in 2012).3 Given the fact of a shrinking job market’s inability to absorb the 
growing number of job seekers, plus the high inflation rate, the economic future of the 
young, dynamic upcoming generation looks bleak. The capability of the upcoming 
generations to afford rising prices for electricity can safely be set at zero. Also the 
existing 33% of the population, who currently use grid electricity, will face hard times, 
because the top of the income pyramid, decides frequently to invest in solar home 
systems, meaning they will stop contributing to the national grid, while people at the 
bottom of the pyramid of electricity users are also forced to leave the system 
because they simply cannot afford the rising tariffs anymore (Figures 1 and 2). 
In the end, these two diverse developments might lead to between 20 and 25% of the 
population having to foot the bill for the exorbitant investment in ‘Kudu-Gas-to-Power’ 
or Xaris and the subsequent infrastructure needed to distribute the electricity to grid-
bound customers. 
 

                                            
2  Source BoN Housing in Namibia 2009, p16, NSA (2006) and FinScopetm quoted in: Draft Five 

(5) Year Sectoral Execution Plan and Annual Sectoral Execution Plan For Housing, Ministry of 
Regional and Local Government, Housing and Rural Development, p11; also in: Access to 
Housing Finance in Africa: Exploring the issues (No. 5) p12 and Housing Policy and delivery in 
Namibia, Els-Swiney-Bindels (IPPR) p7. 

3  NSA (2014:9); see also Nhongo (2014). 
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Figure 1: Income pyramid of Namibia 
Source: NPC (2006); BoN (2009) 

Figure 2: Electricity users now on grid: 
Only about one-third of Namibians are on grid 

Source: VO Consulting (2012). 
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3 Power Grid and Supply Chains 
 

 
 
The existing grid for the distribution of electricity follows the pattern of population density 
because from the point of view of a distributing entity, such as a regional electricity 
distributor (RED) or a municipality, the market is where the people are (Figure 3). The 
more people live close together in cities, the more economical it seems to them to supply 
people with electricity. More and more high capacity ‘power highways’ need to be 
constructed and financed to keep the supply going over long distances, albeit at 
considerable grid-losses. Nobody talks about the related losses and costs of urbanisation, 
such as slums, water-borne diseases, criminality etc. 
The centralised, fossil-based model of electricity provision has been followed all over the 
world for centuries, because there was hardly any alternative. Electricity had to be 
generated by big power stations in central locations and subsequently it had to be 
distributed to users who had to pay for the entire chain of supply. Only recently, some 
countries, such as Germany and 52 others, introduced Energy In-Feed laws that made it 
possible for people to generate electricity from decentralised, renewable sources and feed 
into the national grid at prices that were economically viable for small-scale investors as 
well as middle-sized Power generation. 

Figure 4: Namibian transmission backbone: Transmission in Namibia is expensive 
Source: “Namibia’s Electricity sector”, NamPower (9.9.2014) 

Figure 3: Namibian transmission backbone: 
 Transmission in Namibia is expensive 

Source: “Namibia’s Electricity sector”, NamPower (9.9.2014) 
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One significant aspect of all these laws is that decentrally generated electricity has to be 
purchased preferentially and at guaranteed prices by the utilities and distributors. This 
regulation caused the massive development of technology and administrative systems that 
will revolutionise electricity supply worldwide. Some few communities, such as Schöneiche 
and Feldheim in Germany opted also to buy back the local grid from the utilities and run 
their own power supply on the basis of a cooperative, in which each user has one vote. 
These cooperatives could realise considerable gains out of their status as electricity-
autonomous communities because both investments and revenues come from their 
members and profits have been realised by them.  Thus they can opt to keep prices at 
consistent levels way below the national average by simply limiting the profits from their 
investment in the distribution cooperative. Also investors from the manufacturing sector 
found such conditions very attractive because they can expect stable electricity prices for 
many years to come. In these circumstances, the local economy grew considerably 
because many new manufacturing and other companies moved in. 
 

 

 
 
In Namibia, the model of regional electricity distributors (REDs) could have been 
developed in such a way, but dependency on NamPower as a single buyer of bulk 
electricity makes the REDs and municipalities prone to the risks that are inevitably linked 
to a top-down, monopolised supply system. However, ErongoRED took a lead and offered 
its customers a net-metering tariff of Nam$ 1,08, thus encouraging 84 customers to 
generate electricity to the value of over Nam$1 million in 2014 in year 1 (Figure 4). The 
number of “pro-sumers” as well as the number of kWh generated locally is growing by the 
day.  

Figure 5: ErongoRED pioneers: Netmetering 
Source: Robert Kahimise, ErongoRED, 15.4.2014 
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CenoRED saw reason to follow this example recently and offers Nam$ 0,96 per kWh to 
customers who are partially or totally generating kWh up to their own usage levels.  These 
are positive examples pointing in the right direction, because they encourage local 
investment, and channel value-streams back to the community. The restriction is, 
however, that such net-metering regulations remunerate the local producer only up to the 
limit he or she is consuming. If a small investor produces more kWh than he or she 
consumes in one given period of payment, he or she will lose because no compensation is 
paid for this extra portion of the locally generated electricity. Thus, the local systems are 
deliberately dimensioned in such a way that they cover only 60 to 90% of the users’ own 
consumption, which does not help much to master the prevailing supply crisis on national 
level in Namibia.  
In recent months, however, a new regulation was introduced by the Electricity Control 
Board (ECB), making it less complicated for willing investors to invest in more 
considerable generation capacities, up to 5 megawatts (MW), which require investment to 
the tune of 120 million Nam$ (7.5m €). They are still forced to sell to NamPower, so the 
single-buyer concept is still in place, but here in a modified way: NamPower is signing 
power purchase agreements (PPAs) with a tariff of Nam$ 1.13 to 1.37 per kWh solar 
power, pre-determined by the ECB. Capacities above 5 MW have to be tendered 
internationally, which is a major effort and will not encourage local people to invest in 
power generation. However, the 5 MW limit is rather high and at present 27 license-
holders are busy organising funds and technical expertise for the installation of small 
power plants with up to 5 MW capacity. The first one is already in operation near Omburo 
and another one is scheduled to go online in the first quarter of 2016.  

4 Opportunities 
For the first time in history, the technology, administrative systems and financial means are 
available to electrify a country 100% from decentralised, RE-based resources. This could 
send a worldwide signal for the ailing negotiations about climate change and what to do 
about it! Where, if not in Namibia? The resources in Namibia are boundless! See Figure 5. 
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Sunshine potential in Namibia is beyond comprehension, biomass is available in 
abundance, wind is a considerable resource, biogas can be used at specific places, and 
other sources such as ocean stream and geothermal heat are yet to be explored. 
Technically, there is no problem to supply all energy used in Namibia from renewable, 
decentralised sources, which can be owned by companies, cooperatives and individuals 
based in Namibia. In this way, a further drain of capital could be stopped over time and 
Namibians would be benefiting not only from a stable price per kWh, but also from all the 
VAT generated from the consume made possible by the then disposable income that is 
resulting from the savings on the electricity bill, as well as from the taxes paid in the 
country.  
Furthermore international investors would be attracted by a guaranteed price per kWh over 
decades! 

5 The Bottom Line 
The bottom line is often considered to be the money it takes to supply a product or service. 
At the moment, Namibians are plagued by constantly rising prices for electricity. Paulinus 
Shilamba said, in his capacity as CEO of NamPower, that the prices per kWh have to rise 
by 15% annually for at least five years to compensate NamPower for the “necessary” 
investments. This will mean that electricity will almost double in price over this period 
(Figure 6). Hardly any of the relevant decision makers has seriously been questioning the 
necessity of these investments. Hardly anybody has been saying that Namibia’s electricity 
supply is based on dinosaur technology and – even worse, because even more expensive 
to the end-user – a dinosaur distribution system.  

Figure 6: Namibia's solar resources: Thousands of times the total energy need 
Source: GeoModel Solar (2012) 
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Table 1: Prices are going to double or more 

Price increase for electricity 
Price 
increase per 
Year in % 2015 2016 2017 2018 2019 

10% 100,00 110,00 121,00 133,10 146,41 
15% 100,00 115,00 132,25 152,09 174,90 
18% 100,00 118,20 139,71 165,14 195,20 
20% 100,00 120,00 144,00 172,80 207,36 
25% 100,00 125,00 156,25 195,31 244,14 

 
 
The income structure of the Namibian population simply cannot cater for price rises of that 
magnitude in the electricity sector. The percentage of people, who can still afford grid-
bound power might shrink, leaving the remaining minority with the burden of not only 
paying for their own share of price increases, but also of shouldering the amount that is 
lost owing to the fact that the rich people stop contributing because they go solar, as this 
investment yields a good return, since self-generation is now cheaper than purchasing 
kWh from the grid. Moreover, the poorer part of the population might leave the system 
altogether, because they simply cannot afford the rising price per kWh any longer. Already 
now we can see an alarming number of advertisements in the classified section of the 
newspapers, which indicate that many people, especially in the poorer areas of Windhoek 
and other cities, are losing their houses because of unpaid municipal bills.  
NamPower seems to anticipate that tax-payers’ money can be used to cover the gap 
between NamPowers’ investment capability and investment necessity, which they call 
“shareholders’ contribution”, but which is in fact tax-payers’ money. However, here one 
has to take into consideration that the 33% portion of electricity users and approximately 
13% of the population who are income-tax payers are more or less the same group of 
people, and thus the money will have to come from the same pockets.  

Source: Amusha 2015 
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Approximately Nam$ 2.6 billion are leaving the country in this financial year to pay for 
electricity purchases (Figure 6). This amount is partly financing generation infrastructure in 
countries such as Mozambique, South Africa, Zambia and Zimbabwe from where the kWh 
are bought. As soon as the relevant authorities in Namibia introduce net metering on 
National level and put the Renewable Energy Feed-in Tariff (REFiT) in place nationwide, 
this amount can stay inside the country and finance the building of decentralised, 
renewables-based infrastructure for Namibians. This will also mean that in the long run, 
Namibians will benefit from other Namibians buying electricity, and prices can remain 
stable over long periods of time because the very source of power is free and forever 
available. This will, of course, also have a significant impact on the planning of grid 
infrastructure because a decentralised, RE-based supply system needs local and regional 
transmission, rather than power-highways over thousands of kilometres.  
Europe is now moving away from centralised, fossil-based electricity generation and 
distribution at a cost of tens of billions of Euros for the transition. Namibia has not yet 
made the mistake of going the same route of setting up a European solution to the African 
problem of supplying a widespread population with power. Thus, instead of first paying for 
the dinosaur concept and afterwards for the transformation in a modern, decentralised, 
renewables-based electricity supply system, we can jump the stairs and go directly into a 
future-oriented, decentralised renewables-based system.  

Structure	of	Supply	now	=	2015	

Import	
+	

NamPower	
	
	

REDs/MunicpaliAes	
	
	

Users	Users	Users	Users	Users	
AMUSHA Consultancy	Services	

$ 
$ 
$ 
$ 

> 2.6 BILLION Nam$ per Year 

Figure 6: Nam$ 2.6 billion are leaving Namibia per annum 
Source: NamPower Annual Report, page 67 

http://www.nampower.com.na/public/docs/annual-
reports/NamPower_Annual%20Report%202015.pdf 
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6 What Needs to Be Done 
Many municipalities use a mark-up on water and electricity to finance their general 
services and to cross-subsidise some services that do not recover the expenses allocated 
to them on their own. This is a bad habit from the period before independence and needs 
to stop. Namibia needs a structural reform to give financial means to municipalities and 
local authorities to fulfil their duties. In other countries a portion of the income tax and VAT 
are remaining in the regions where they are being generated. Sometimes also a system to 
balance the income between ‘rich’ and ‘poor’ regions needs to be introduced because in 
such a system an area with lots of mines will logically be much better off than another 
region with predominantly subsistence farming as main source of income. In order to curb 
rural-urban migration, we must invest in the improvement of people’s lives in the regions. 
This will in the end be much cheaper than dealing with the problems arising from hundreds 
of thousands of people coming to the cities in search of a better life.  

6.1 Energy Efficiency First 
It does not really make sense to generate electricity with an expensive set-up and then 
waste it. Therefore we need to review our building codes nationwide, make solar water 
heaters (SWH) compulsory for all houses in Namibia and introduce other measures to 
save electricity, such as bringing LED-lights in and shifting high energy-consuming 
processes to the times of the day when electricity can be generated from PV and be used 
directly on the spot. These and other aspects of demand-side management (DSM) can 
save the nation hundreds of megawatts capacity, which can be used more productively for 
other purposes.  
Smart grid management requires energy efficiency at a higher level, usually deploying 
software that can analyse and predict the needs of most users in a given area at a 
particular time and adjust the supply accordingly. In Namibia this can be done in 
comparatively small units, such as villages, suburbs or sections of industrial areas.  
Also, tariffs can be used as a tool to adjust electricity demand to the capabilities of RE 
technology. There is nothing wrong with making a commodity more expensive at a time of 
the day when it is more expensive to supply, e.g. in the evening. In such a set-up, industry 
would certainly develop many solutions and tools to use electricity sparingly in order to 
keep the cost down.  

6.2 Work Out a Desired Generation-mix Between Various RE 
Technologies  

Different technologies have different advantages and disadvantages. While PV is 
comparatively cheap and proven technology, it only generates power when the sun 
shines. Storing electricity in batteries is – despite recent reports about considerable price 
reductions – still expensive. Concentrated solar power (CSP) can absorb a lot of solar 
energy during the day – at a much higher rate of efficiency than PV – that can be stored in 
the form of heat until the sun goes down or is covered by clouds. Wind is the cheapest of 
all RE technologies, but is hardly foreseeable and needs therefore to be supplemented by 
solar power, as well as bush-to-electricity, biogas and other non-erratic technologies, to be 
able to contribute meaningfully to the national energy supply mix.  
In order to attract private investment in all the various technologies, a system must be 
implemented that equalises their differences in price per kWh generated and still makes it 
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profitable to invest in all of them as far as they can contribute to the national electricity 
supply.  
Since any renewable technology is cheaper over time than fossil or nuclear energy, 
because the very source of renewable energy is free and abundant, it is only a question of 
time when renewables will beat fossil energy in price (Figure 8).  
 

 
 
 

6.3 Equalise the Difference Between Different Technologies 
A public fund, set up to subsidise every kWh generated from renewable sources up to 
break-even point, can serve as an incentive for investors by offering an insurance against 
losses.  As soon as break-even is reached, the owner, who raised private capital in the 
first place to build the generation capacity, would have to pay half of the profits made back 
to the fund in order to enable the fund to finance other projects, promote research and 
development, and issue bursaries and finance to train Namibians, who will be needed all 
over the country to install, run and maintain renewable energy generation systems as well 
as mini and micro networks. The fund should also be used to take the initiative to increase 
the deployment of RE and EE technologies in Namibia. At a later stage, when the initial 
amount has been paid back into the fund, the profits can either be paid back to state 
coffers or they can be used as a basis to introduce the same system in other countries in 
the SADC and beyond, thus generating profits for Namibia.  

Amusha	Consultancy	Services	AMUSHA Consultancy Services 

We KNOW that in RE is cheaper than fossil 
and nuclear because the very source of energy is 
free and renewable. We need only to finance the 
initial investment.  

LET’S START WITH  
10% OF KUDU = 3 
BILLION NAM$ 50% payback 

50 % Profit 

How	to	Finance	RE	&	EE	in	Namibia	

The 50 % will pay  
back the initial money 
over time.  

1 53

Marketprice 

Figure 7: How to finance RE and EE in Namibia: RE is much cheaper and more 
sustainable 

Source: Figure compiled by Amusha (2014) 
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6.4 100 000 Roofs Programme 
One of the first initiatives that laid the ground for Germany to become the leading nation in 
the world with regard to renewable energy deployment, was the 100 000 Roofs 
Programme. In Namibia, such a programme would generate more than double the number 
of kWh compared to Germany for the same amount of investment, because of Namibia’s 
very high solar regime.  
A programme, which would encourage anyone who has a roof or a piece of land to put up 
some PV panels, would most likely supply far more than the private usage of electricity in 
the country. It would also channel some more income to those small investors, and this 
would directly benefit the Namibian middle class. Remember: 2.6 billion Nam$ are leaving 
the country in 2015 alone! 

6.5 5-50 MW Photovoltaic generation (PV) 
For industrial use, bigger PV systems should be installed. The size and location should be 
defined in accordance with the electricity demand and grid capacity in a particular area. 
Such power plants could be financed and run as private enterprises or by consortia of the 
users, like for example in the German town of Schönau and Feldheim. As electrical 
storage becomes more and more affordable, such privately owned power plants could 
supply the grid directly or in conjunction with storage, which would enable them to get 
different tariffs remunerated at different times of the day.  

6.6 Concentrated Solar Power With and Without Storage 
Concentrated solar power (CSP) is – depending on which technologies are compared – up 
to four times more efficient than PV. CSP can be deployed on its own, supplying a steam 
turbine or driving a Stirling engine. CSP plants come in sizes from 30 KW to hundreds of 
MW, with storage for different periods of time and without (Figure 8). 

 

 

Figure 8: CSP trough at Plataforma Solar de Almería, Spain 

Source: http://solartribune.com/wp-content/uploads/2012/05/Parabolic-troughs-at-the-Plataforma-
Solar-de-Almeria-CSP-facility-in-Spain.jpg, last accessed 4 February 2016. 
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6.7 Bush-to-electricity 

 

 
 
Namibia has an unwanted resource of invader bush. Different sources quantify the area 
infested with this bush as around 30 million hectares (Figure 9) and the biomass as more 
than 100 million tons. This bush grows so densely that cattle cannot pass through it. The 
bush prevents grass from growing and consumes a lot of water, so that the land often 
becomes unusable for farming purposes. Standard methods of de-bushing can cost as 
much as the value of the land and there are hardly any farms in Namibia that are earning 
enough for the farmer to buy back his/her land every five to twelve years, which is the 
regrowth period of the bush.  
Decentralised small generation units under the control of the farmers can as a combined 
capacity produce up to 150 MW of electricity on demand, thus providing a perfect 
supplement to other renewable energy generation options. Such a broad-based initiative 
can turn the unwanted bush into a resource, make the de-bushing cost-neutral to the 
farmer, and create tens of thousands of jobs in the rural areas – which will also mitigate 
rural-urban migration. More grazing space will also enable farmers to raise more cattle. 

6.8 Wind Power 
Namibia has more than 30 000 wind pumps in use on farms all over the country. Using 
wind power is therefore not new to Namibians. How to feed electricity generated from wind 
into the public grid, however, is another story. 
In principle, wind is the cheapest source of electrical power from renewable sources. The 
problem is how to deal with the times when the wind does not blow and how to 
compensate both the investor and the off-taker for the fact that both generation capacity 
and downtime are unpredictable. Since the late 1980s, the city of Lüderitz has been 
identified as the place where wind generation would be most economical. Several projects 
have been designed and negotiations are on-going with the license-holder about how and 
when 44 MW, 80 MW or up to 150 MW of wind generation capacity can be installed. A 

Figure 9: Bush encroachment in Namibia – curse or resource? Biomass 
works when the sun doesn't shine   

Source:  Von Oertzen (2010) Adapted from Bester (1999). 
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decisive intervention from relevant authorities could help either to commence with the 
project very soon or to allocate the license to other investors who would be prepared to 
start building the power plant within a short period of time.  
New technologies such as vertical axis wind turbines make it possible today to also 
generate electricity on small-scale level at lower wind speeds. If provided with the right 
regulations, small wind generators can even be installed at household level and feed 
power into a local grid after contributing to the consumption of the owner.  

 

 

6.9 Biogas 
Biogas can be generated from all kinds of organic materials: plants, dung and even human 
waste. The City of Windhoek is already running a biogas project at the wastewater 
treatment plant. With some technical support and a guaranteed market for kWh to feed 
into the grid, abattoirs, feedlots, waste disposal facilities, water treatment plants and even 
some farms can produce sufficient biogas to satisfy their own needs for heat and electricity 
and also to help generate much-needed power for other operations.  

6.10 Other Technologies to Be Explored 
Wave power, and ocean stream as well as geothermal energies are promising resources 
that should be explored for the benefit of Namibians. The country has hot springs in Gross 
Barmen, Windhoek, Rehoboth and Ai-Ais, but it is not known what potential lies in 
between. Geothermal energy is one of the cheapest options and should not be ignored in 
a 100% renewable energy mix. Wave power and ocean stream technology have been 
explored on international level and the relevant Namibian institutions should be part of 
such processes on international level and put Namibia on the map of modern, future-
oriented technology development.  

Figure 10: Vertical axis generators in conjunction with photovoltaic seen in Swakopmund 
Photo: Amusha (2015) 
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6.11 The Grid 
Key to all these promising ideas and intentions is the grid and the many mini and micro 
grids that should be in operation in Namibia. A grid does not only technically transport 
electricity at the speed of light from one place to another, it also defines the monetary 
conditions under which electricity can be traded and exchanged from one feed-in point to 
another and finally be delivered to the customers. The most important factor for any grid is 
stability. Electricity can technically be generated and even transported in many voltages 
and frequencies; but for a professional grid very strict standards need to be observed in 
order to minimise grid losses and to deliver the power to the consumer in a form that will 
not damage the devices the customer wants to deploy, while ensuring that all electrical 
appliances can be utilised safely and productively. In Europe the widespread systems to 
feed decentrally generated electricity into various types and sizes of public grid have led to 
the development of electronic control devices, which can regulate the quality and quantity 
of electricity to be fed into the grid without compromising stability and technical standards. 
Namibia can make use of such technologies and adapt them to the specific conditions 
prevailing in the country, such as long distance between feed-in points, etc.  
The grid also needs to be managed in a way that is optimised for efficiency. Smart grid 
management is therefore an integral part of a national plan towards a sustainable supply 
of power. One of the characteristics of a smart grid is that the connections are planned and 
installed in a circular manner, rather than as a one-way route. The new grid and grid 
extensions should be planned and installed in such a way that they can handle bi-
directional flows of power, as well as the capacity to absorb more feed-in capacity in a 
given area than the same area consumes – which is a stumbling point at the moment. 
Smart grid management could also include ripple control, which would allow the grid-
operator to switch off specific devices such as air conditioners and electrical water heaters 
(as long as they are still allowed to be in use). These and other technical issues need to 
be studied and implemented in order to enable Namibians to generate sufficient, reliable 
and affordable electrical power for Namibians from many renewable sources.  

6.12 Import / Export 
Especially during the initial period of change – estimated to last for five years – it will still 
be unavoidable to import electricity from other partners within Southern Africa Power Pool 
(SAPP). However, the strategic objective to become a net exporting country should be 
pursued from the beginning. Initially, it might be possible to export power only occasionally 
and at peak times of RE-generation, but with the rapidly growing RE capacity in Namibia, 
in conjunction with growing experience and expertise, more regular patterns of export at 
foreseeable periods can be determined. Such predictable capacities can be offered at 
higher price within SAPP than erratic power surplus every now and then.  
Since the biggest electricity user in the region, South Africa, has a more industry-typical, 
bell-shaped user curve, that is dominated by commercial users operating predominantly 
during day-time hours, while Namibia is struggling with its evening peak that is mainly 
caused by domestic applications (such as EWH, light, entertainment and cooking), an 
exchange agreement might be feasible, in which Namibia supplies RE-generated kWh to 
the day peak in RSA, while RSA can return kWh from their predominantly thermal 
generation capacities at their off-peak times, when the sun does not shine in this part of 
the world.  
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6.13 Storage of Electricity  
Unlike South Africa and many other countries, Namibia does not have suitable natural 
conditions for pumped storage. Pumped storage is a system where water is pumped 
upwards into a higher lake, dam or basin (e.g. in mountains) at times when surplus 
electricity is available and then it is allowed to run down again though a turbine at times 
when more electricity is in demand. However, gravity power storage shows a way out of 
that dilemma.   

 

 

A big round hole is dug in the ground and the walls are stabilised with concrete. Then a 
piston is installed and the space above and below the piston is flooded with water. As 
soon as the renewable systems produce surplus electricity, water is pumped from the top 
to under the piston, pushing it up. When electricity is needed, a valve can be opened and 
the piston will press the water through a turbine that is spinning a generator. Such a 
system is quite efficient and can help store surplus energy so that it does not go to waste.  
Another technology uses compressed air to store energy. A very big rubber bag is used to 
fill a big space, like a tunnel in a mine, which holds the bag in position tightly. Surplus 
electricity is now used to pump air into that rubber bag and compress it. When more 
electricity is needed, a valve can be opened and the compressed air again spins a 
generator.   

Figure 11: The Gravity Power Model  
Source: www.greenpatentblog.com/2012/04/09/newton-would-be-proud-gravity-power%E2%80%99s-technology-has-

great-potential/, last accessed 4 February 2016. 
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The most common storage nowadays is thermal storage in conjunction with a CSP Power 
plant. A big tank of appropriate liquid and/or molten salt is heated up during the sunshine 
hours of the day and converted into electricity when needed using a steam turbine. 
Chemical storage is possible, but is still quite expensive on large-scale level. In a 
household that is well constructed and made as energy efficient as possible, a battery the 
size of a fridge can keep things going for a couple of hours. In Germany, a new project has 
been launched called Electricity Bank, where participating families and small companies 
feed the surplus electricity they can generate into chemical batteries in their houses and at 
company premises, which they can use later, when they are in need. This is one effort to 
find new ways of increasing the opportunities for private generation and own consumption.  
Namibia should explore all these opportunities and become a partner for enterprises, 
institutes and universities, which are developing these technologies to make them ready 
for worldwide application.  
In general, it is clear that technologies are available; the decisive factor is the political will.  

6.14 The New Role of NamPower in a 100% Renewably 
Energised Namibia  

According to Paulinus Shilamba, NamPower has 953 employees. The staff and 
management represent decades of experience in both engineering and administration of a 
centralised distribution system in a developing country. Having taken over an infrastructure 
from the colonial regime in 1990 that was planned and prioritised to supply 5% of the 
population – and by chance also provided electricity to a few others – it is a remarkable 
achievement to have kept electricity flowing under these circumstances without major 
flaws or blackouts. We must, however, take note of the fact that two-thirds of the Namibian 
population lives in a permanent blackout situation, since they simply do not have access to 
the grid.  
The current system – inherited from the colonial regime – follows mainly the line of thought 
that was developed centuries ago in industrialised countries. For this, nobody is to blame 
because that was – and is for many people – still the one and only relevant and proven 
way to supply electricity to a country. Most industrialised countries have population 
densities of more than 150 people per square kilometre  (except USA at 32pax/km2  and 
Australia). Namibia’s population is about 2,2 million spread over 824 000 km2, resulting in 
2,67 people per square kilometre. Extending the national grid to people living in small 
settlements all around the country is simply not cost effective, especially in light of the fact 
that people in remote areas often have little access to cash to pay for electricity.  
Within the existing system, the national decision makers therefore have two choices: either 
to subsidise the extension of the national grid forever or to do nothing, which will result in 
people moving to where the power is. According to Namibia’s Population and Housing 
Census, less than 28% of Namibians lived in cities in 1990. Twenty-one years later, in 
2011, urbanisation was 42,8%. Now it is estimated to be more than 44%. While this 
concentration of many people in a relatively small area seems at first sight to be good 
news for a centralised system of electricity supply, we must take note of the fact that only 
78% of urban Namibians actually have grid electricity at their disposal (rural inhabitants 
have 7%). In addition, the fragile ecology of the country simply cannot support big cities – 
there is not sufficient water, nor infrastructure, nor jobs, and still more than half of its food 
is imported. The vast majority of new city-dwellers are poor, meaning that they do not have 
the means to purchase sufficient and healthy food, especially not when this food has to be 
transported over long distances and is traded – with mark-ups being added every time it 
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changes owner. Under these circumstances, electricity for most shack-dwellers is a luxury 
they cannot afford at all. Through subsistence agriculture, rural people have greater 
control over their food supply than urban people do. De-centralised electricity can 
therefore become a vital additional incentive to keep people in rural areas.  
It is therefore of pivotal interest for the nation to bring electricity to where the people are, 
instead of waiting until the people go to where the Power comes from. This can not be 
achieved with the currently existing system.  
NamPower, as a state-owned enterprise should therefore manage the transition from a 
centralised, fossil-based supply system to a decentralised renewables-based system. This 
is a technical challenge and it will turn the economic structure of electricity supply in 
Namibia around. Instead of sending amounts such as Nam$ 2,6 billion and more out of the 
country every year, NamPower should help building structures to keep these funds 
circulating among Namibians with special emphasis on Namibians in rural areas. In other 
words, to manage the transition from an electricity importing to an exporting country, which 
may well include earning an income from mark-ups between buying price for renewable 
energy in Namibia and selling price to partners in SADC. While at the moment Namibian 
electricity customers help finance the building of generation infrastructure in Mozambique, 
South Africa, Zambia and Zimbabwe, customers in these countries can buy surplus 
electricity from Namibians and thus help finance the building of decentralised, renewables-
based generation capacity in Namibia itself. NamPower is the only existing entity that has 
the expertise and the infrastructure to cut deals of this nature and magnitude.  
NamPower should also support municipalities and Regional Electricity Distributors (REDs) 
as well as the Electricity Control Board (ECB) in planning and implementation of new 
structures for power supply.  
The knowledge and decades of experience vested in NamPower also enable this 
exemplary state-owned company to take on other tasks, which certainly will come up 
during such complex processes.  
It can also be assumed that other developing countries will follow the path when Namibia 
sets the example and NamPower and the people working there can become consultants 
for other utilities on how to manage their transitions towards a sustainable and cost-
effective electricity supply.  

7 Conclusion 
Namibia is at a crossroad.  
Either the country makes – and pays for – the same mistakes that the old industrialised 
economies did, meaning it tries to install a centralised, fossil-based electricity supply 
system nationwide (Figure 12, which is even more problematic in Namibia than elsewhere 
because of the low population density and widespread poverty; or the country learns from 
new developments that its previous colonisers paid for dearly, meaning that Namibia opts 
for a decentralised, renewables-based concept, which will produce electricity where it is 
needed (Figure 13) and keep the money circulating among Namibians instead of taking it 
outside its borders, to benefit a few and finance development elsewhere.  
The present structure of supply is depicted in the following slide:  
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Figure 12: Existing grid 
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The energy future of Namibia has already started; the world is on the move because the 
old fossil fuel systems simply cannot deliver any longer. They are financially risky and also 
unpredictable as well as detrimental to the climate and environment; in short they are 
unsustainable.  
Future industrialised societies anywhere in the world will be based on renewable energy 
generation, in conjunction with energy efficiency. 
RE and EE will also create jobs for Namibians by establishing value chains for the majority 
of the people, rather than further concentration of wealth in the hands of the few.  
 

AMUSHA Consultancy	Services	

Why not like         this 

Figure 13: Desired grid structure: Everyone is contributing to his/her ability 
Source: Figure compiled by Amusha 
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With renewable energy, the majority wins because the money stays inside the country 
(Figure 14) to create wealth for Namibians by Namibians. 
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