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Numerical Conventions  
one 1 or 1.0 

one thousand 1 000 

one million 1 000 000 

one billion 1 000 000 000 

Abbreviations
bn billion 

cf average annual capacity factor 

ECB Electricity Control Board 

EDI electricity distribution industry 

EE energy efficiency 

ESI electricity supply industry 

EV electric vehicle 

FY financial year 

GDP gross domestic product 

GWh gigawatt-hour; energy unit, 1 GWh = 1 000 MWh = 1 million kWh 

GRN Government of the Republic of Namibia 

HPP Harambee Prosperity Plan 

IPP independent power producer 

kW kilowatt; unit of electrical generation capacity 

kWp kilowatt peak, unit of peak solar PV electrical generation capacity 

kWh kilowatt-hour; energy unit 

LA local authority 

LPG liquid petroleum gas 

LPU large power user 

MME Ministry of Mines and Energy 

MW megawatt; unit of electrical generation capacity 

MWh megawatt-hour; energy unit, 1 MWh = 1 000 kWh 

N$ Namibian dollar 

NamPower Namibia Power Corporation (Pty) Ltd 

PPA power purchase agreement 

PV photovoltaic; solar PV technology converts sunlight to electricity 

RE renewable energy 

RED Regional Electricity Distribution company 

SADC Southern African Development Community 

STEM short-term electricity market 

TWh terawatt-hour; energy unit, 1 TWh = 1 000 GWh = 1 billion kWh
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Foreword

Energy is the lubricant that allows the economy’s cogs to turn. Yet, the 

security of energy supplies, access to energy, the affordability of different 

energy forms and the environmental impacts of an increasing energy use 

are amongst the key challenges facing the world. 

Namibia, as a rapidly developing nation, has invested most substantially in 

uplifting its education system, broadening its healthcare system, improving 

access to services and many others. Energy is needed for all these 

endeavours, and it is therefore imperative that the country secures its 

energy future, to the benefit of all residents.  

For many years, the Konrad-Adenauer-Stiftung has supported public 

dialogue on a variety of topics in Namibia. Energy has played a key role, 

because of its catalytic impact on the development of the country. It is for 

this reason that the Foundation is proud to have secured the support of one 

of Namibia’s foremost energy experts, Dr Detlof von Oertzen, to share his 

views, analyses and insights on the developments that are shaping the 

country’s electricity sector.  

The author has tackled an ambitious range of topics, starting with a brief 

overview of Namibia’s energy sector, and leading the reader through the 

more recent policy and legal topics in the electricity sector. An in-depth 

chapter deals with the hard facts and figures relating to electricity demand, 

electricity supply, the different electricity end-users and many other 

fascinating topics. Chapters on the electricity sector’s future, tomorrow’s 

technologies and the all-important funding of energy initiatives round off 

this book. The text includes numerous unique graphs, figures and pictures, 

and is a true treasure trove of information.  

I am most confident that you, dear reader, will enjoy this fascinating text 

just as much as I have, and wish to encourage you to constructively engage 

on this critically important topic for Namibia’s future. 

Thomas Keller 
Resident Representative of the Konrad-Adenauer-Stiftung 
Namibia-Angola Country Office 
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1 Purpose and Limitations 

This publication aims to provide an up-to-date and easy-to-read text 

that summarises the main trends, issues, opportunities and 

challenges in Namibia’s electricity sector in 2019. While it would 

have been desirable to cover the country’s energy industry as a 

whole, this book focuses almost exclusively on Namibia’s electricity 

sector. 

The topics included were chosen to provide a balanced and accurate 

reflection of the electricity sector’s main developments and 

advances in the recent past.  

Solid decision-making rests on the judicious selection and careful 

analysis of reliable data. While the quality of select national datasets 

has been improving in the past years, numerous gaps and 

uncertainties remain.  

Many of Namibia’s pertinent energy-related decisions are time-

critical. It would be unrealistic to expect that one can or should wait 

until the perfect data set is eventually at hand before decisions are 

made. It is against this backdrop that the content of this book 

includes data and information from a diverse set of trustworthy 

public and private sources. These have been subjected to reliability 

and quality checks, and only data that passed these have been 

included in the analyses which are presented here.  

It is the author’s hope that the selection of topics included in this 

book is both informative and inspiring. It should allow interested 

parties and decision-makers to share in the fascinating 

developments that Namibia’s electricity sector has been undergoing 

in the recent past, while inspiring us to actively take charge of 

important energy-related decisions that must be made to secure our 

common future in Namibia. 

Enjoy the read! 
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2 Outline 

This book is structured into the following chapters: 

 chapter 1 summarises this book’s purpose and limitations; 

 chapter 2 outlines the chapters that are included in this book; 

 chapter 3 presents a brief introduction to this book, 

emphasising the key role that our daily energy choices play; 

 chapter 4 provides an overview of Namibia’s energy industry of 

which the electricity sector is an important part; 

 chapter 5 presents a brief introduction to the policies and legal 

provisions of relevance to Namibia’s electricity sector; 

 chapter  6 describes and quantifies the main developments 

that characterise the country’s electricity sector; 

 chapter 7 reflects on the options for Namibia’s electricity 

future and presents a scenario with high-level forecasts of the 

future;  

 chapter 8 discusses a selection of critical technologies that are 

likely to shape the country’s electricity future; 

 chapter 9 presents a snapshot of some of the important topics 

related to financing Namibia’s electricity future;  

 chapter 10 presents some final thoughts and reflections on 

how electricity-related decisions shape the country’s 

development; 

 Annex 1 provides a summary of the main energy-related units 

that are used throughout this book; and 

 a reference section provides links to the resources that were 

used in this text, including credits and references to all 

pictures, data and information that was used. 
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3 Introduction 

Energy is a critical prerequisite for human life and development. 

Its abundance, or lack of it, shapes the prosperity of nations. 

Without adequate, affordable, available and secure forms of energy, 

few of our day-to-day activities could take place [1].  

Energy is needed to pump, purify and deliver the water we drink. It 

is needed to grow the food we eat. Most commercial, industrial or 

mining activities would not take place without using various forms 

of energy. The majority of our transport needs rely on energy, to 

convey people and goods, and to ensure the delivery of products and 

services. Our homes and offices are comfortable, possibly because 

they were designed energy efficiently. And definitely because the 

lights, refrigerators, phones, computers, toasters, ovens and all 

other electrical appliances make them liveable. Energy is needed 

everywhere – it is a kingpin of all modern civilisations.  

Our profound dependency on energy necessitates a well-founded 

understanding of the multiple factors that determine its demand, 

and the options we have for ensuring its continued supply.  

Our choices determine what forms of energy we use, and with it, 

how energy supplies are priced, and how secure our supplies are. At 

the same time, our individual and therefore the societal energy 

choices have environmental impacts. These repercussions, and the 

sustainability of global energy resources or their depletion, 

determine whether the natural environment can continue to 

support the world’s growing population. And, whether the 

multitude of environmental services we rely on, and often take for 

granted, can provide for our individual and collective energy 

consumption in future. Crafting a successful transition into a 

sustainable and environmentally benign energy future is critical.  

This book presents a comprehensive review of the status of 

Namibia’s electricity sector in 2019, enabling readers to appreciate 

the recent developments that have taken place. It also discusses the 

electricity-related choices we have, and the likely developments we 

are likely to see in the coming years. 
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4 Namibia’s Energy Industry 

This chapter provides a brief introduction and overview of Namibia’s 

energy industry. The electricity sector is one of several important 

contributors to the country’s energy industry, and is the topic of all 

chapters beyond the present one. 

4.1 Energy Resources 

Namibia is abundantly endowed with various indigenous energy 

resources [2]. These include the following: 

 Solar resource: Namibia has one of the very best solar irradiation 

regimes in the world. These are most suitable for solar electricity 

generation, for example by way of solar photovoltaic plant and 

concentrated solar plant, as well as solar thermal applications. 

The commercial use of Namibia’s solar resource is increasing 

rapidly, most notably as a result of solar PV (electricity 

generation) and thermal energy uses (e.g. to heat water). 

Figure 1: Namibia’s world-class global horizontal solar resource [3] 
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 Biomass resource: More than one-half of all Namibian 

households continue to use wood as a fuel source for cooking 

and/or space heating. This nationwide use of biomass implies 

that this resource remains a national energy source of 

considerable significance, and importance.  

Figure 2: Spatial distribution of biomass resource densities across Namibia [4] 

Biomass has important agricultural uses, and as a renewable energy 

resource in the electricity sector as well as in commerce and 

industry. Biomass also serves as a primary feedstock to the charcoal 

industry, as an animal fodder, and as a fuel source to displace 

coal/liquid fuels, for thermal as well as electrical applications. 

Figure 3: Indicative biomass energy densities in northern Namibia [5] 
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 Wind resource: Along most of the country’s coastline, as well as 

in select inland locations, Namibia boasts some good to 

significant wind energy potentials which are useful for electricity 

generation. Figure 4 depicts typical average wind power 

densities at 100 metres above ground level, illustrating the wind 

resource potential across the country [6]. 

Figure 4: Mean wind power density at a height of 100 m above ground level [6] 

Figure 5: One of the wind energy converters at InnoSun’s 5 MW Ombepo [7] 
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 Hydropower: potentials exist in the Kunene River, and to a lesser 

degree in the Okavango River and Orange River.  

Figure 6: The 347 MW Ruacana hydropower station on the Kunene River [8] 

Figure 7 shows the electrical energy generated at Ruacana, in GWh 

per month, between July 1999 and July 2019. Evidently, the plant’s 

output is highly variable. Without large-scale storage, and noting 

that there is only a small reservoir to manage water levels over a 24-

hour period, Ruacana’s output is rainfall-dependent. 

Figure 7: Ruacana’s monthly electrical energy output between 1999 and 2019 [9] 

Changes in the regional climate are likely to further pronounce the 

current variability of water flows at Ruacana. In addition, the many 

new agricultural projects and industrial developments that are 

initiated in south-western Angola are expected to further negatively 

affect the reliability of the Kunene River’s flows, thereby 

substantially influencing the future output of this critically important 

national electricity generating asset. 
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 Uranium resource: since 1976, Namibia mines uranium-bearing 

minerals to produce uranium concentrate. Figure 8 illustrates 

annual uranium concentrate production figures, in metric tonnes 

per year [10].  

Figure 8: Namibian uranium concentrate production since 1976 [10] 

Between 1976 and 2018, Namibia produced some 163 kilotonnes 

uranium concentrate, for export. The country is one of the largest 

uranium producers, contributing more than 10% to global supplies 

in 2018. Figure 9 shows Namibia’s percentage contribution to the 

global annual uranium production. 

Figure 9: Namibian uranium production as a percentage of world production [11] 

When expressing Namibia’s uranium exports in terms of their 

potential to generate electrical energy from this resource, the 

country becomes a net energy exporter [11]. 



State of the Namibian Electricity Sector - 2019 19

 Natural gas: The Kudu gas field, discovered in 1974, has proven 

and potentially exploitable natural gas reserves amounting to 

some 1.3 trillion cubic feet. The gas field has been extensively 

explored, including the drilling of eight exploration wells and  

3-dimensional seismic surveys undertaken in 1993 and 1996.  

However, despite decades of exploration and development 

work, and hundreds of millions of N$ in investments, the 

commercial development of the field remains elusive.  

 Waste: Namibia has several municipal waste disposal sites as 

well as other sources of waste that could potentially be utilised 

for the generation of heat and electricity. Prime candidates for 

future development include the main waste disposals located 

near Windhoek, Walvis Bay and Swakopmund. 

 Oil: Indications of the existence of potentially exploitable 

resources exist. However, no commercial oil discoveries have 

been recorded to date.  

 Coal: Although select coal deposits exist, none are considered 

suitable for commercial development. 

 Geothermal potential: Some evidence of geothermal potentials 

exists, for example in southern, central and north-western 

Namibia, and hot springs are found (amongst others) at Ai-Ais, 

Windhoek,  Gross Barmen and near Kamanjab. 

However, this potential has not been properly explored, nor 

quantified, and none of the known resource fields are currently 

considered to be exploitable for power generation. 

 Ocean and wave energy potentials: Namibia has a long coastline 

which offers the likely potential to harvest energy from waves 

and the ocean. This resource potential, however, awaits to be 

quantified. 
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4.2 Sectors of the Energy Industry 

Namibia’s energy industry comprises of a formalised downstream 

liquid fuels and electricity subsectors, as well as the upstream oil and 

gas subsectors. Less structured and developed downstream gas and 

thermal energy subsectors exist too.  

Various renewable energy sources are used, both in formal and 

informal settings and in the various sectors of the economy. 

4.2.1 Liquid Fuels Sector 

The liquid fuels sector comprises of three subsectors, namely those 

in upstream (i.e. exploration), midstream (i.e. storage and 

transportation) and downstream (i.e. distribution and supply).  

The downstream liquid fuels sector imports all fuels used in the 

country. The sector is dominated by large multi-national entities 

with the state-owned Namcor gradually increasing its share. To 

enhance the security of supply and reduce the considerable reliance 

on private oil companies, Government has built a national strategic 

liquid fuels storage facility at Walvis Bay. 

4.2.2 Electricity Sector 

The electricity sector has a well-developed regulatory framework 

that is implemented by the country’s electricity regulatory authority, 

i.e. the Electricity Control Board (ECB).  

The state-owned electricity utility NamPower owns and operates the 

country’s transmission networks, which connects various regional 

markets to Namibia, and facilitates the active trade of electricity. In 

December 2019, NamPower’s total nameplate capacity of its 

installed generating assets amounts to 489.5 MW, and an 

interconnection capacity to regional suppliers of 300 MW.  

Since 2015, several Independent Power Producers (IPPs) have 

commenced operations, and more are to enter the electricity sector 

in future. Three Regional Electricity Distribution companies (REDs), 

various local and regional authorities and other entities distribute 

and supply electricity to customers.  
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4.2.3 Upstream Oil and Gas Sectors 

Over the past 15 years, the upstream oil and gas exploration 

activities have resulted in the collection of significant geological data 

and information. So far, however, the only commercially exploitable 

find is the Kudu gas field, located some 170 km off the country’s 

south-western coast. 

4.2.4 Renewable Energy Sector 

As indigenous energy resources, renewable energies in the form of 

solar, wind and biomass (specifically in the form of encroacher bush 

species) are available in abundance.  

Solar photovoltaic generation, and to a lesser degree, wind power, 

are finding their way into the grid-connected electricity sector. The 

use of biomass, for charcoal production, household consumption, as 

animal fodder and replacement for liquid fossil fuels, is increasing. It 

will be boosted when bush-to-electricity power plant become 

operational, and export of wood chips, pellets and “green coal”. 

Also, numerous contemporary off-grid applications are likely to 

further increase the use of renewables.  

Intermittent renewable energies, i.e. those that are non-continuous 

or only occur at certain times, are already in use and are expected 

to further penetrate the electricity supply side. Examples include the 

hydropower resources in the country’s perennial yet highly variable 

rivers, most notably the Kunene River, as well as the solar and wind 

resources, all of which are not permanently available to generate 

electricity.  

An important challenge to be addressed remains the integration of 

intermittent renewables into the grid. Also, tariffs for ancillary 

services are needed. A further opening of the market is anticipated, 

stimulating innovation and competition and introducing new 

business models and services. In this way, intermittent renewables 

are likely to play an increasingly important role in the country’s 

electricity sector, and contribute to energy security as part of a 

diverse and resilient electricity mix. 
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4.3 National Energy Use 

Namibia remains fully dependent on the import of all liquid fuels, 

while continuing to also import a sizeable part of the country’s 

electricity requirements (which is further elaborated in chapter 6). 

The composition and percentage contribution to the country’s total 

energy mix is depicted in Figure 10, showing the dominance of liquid 

fossil fuels, the role of electricity, biomass, and the minor role played 

by coal and liquid petroleum gas (LPG). 

Figure 10: Indicative composition of Namibia’s total energy use by energy type [12] 

Biomass is an important contributor to the total Namibian energy 

mix. In the past, biomass resources enjoyed little attention in 

discussions centring on energy, despite being a key provider of 

household energy sources, for example in the form of firewood and 

related products produced from biomass, as will be further 

elaborated in section 4.4.  

It is to be noted that the country’s charcoal industry, which 

processed some one million tonnes of biomass in 2018, is excluded 

from the energy mix shown in Figure 10. This is because the vast 

majority of the outputs produced are exported, and therefore not 

used to meet local energy requirements [13]. 
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4.4 Domestic Energy Use 

In 2011, the Namibia Statistics Agency undertook the National 

Population and Housing Census, reporting on the country’s 

population size, population growth, its distribution across the 

country, household energy use and other matters [14]. 

The Census found that grid-supplied electricity was the most 

common source of energy used for lighting, with some 42% of all 

households reported using grid electricity for this purpose; some 

70% in urban areas and some 15% in rural Namibia.  

Candles were the second-most prevalent energy source used for 

lighting, with some 37% of all households relying on them, with 51% 

(23%) in rural (urban) areas. The third-most used energy source for 

lighting was paraffin, with some 10% of households using it; 16% 

(4%) of rural (urban) households using it. 

Regarding domestic thermal uses, wood and wood products such as 

charcoal were the main energy sources used for cooking. Some 54% 

of all households used these for cooking, including some 86% of rural 

and about 20% of households in urban areas.  

Electricity was the second-most used source of energy for cooking. 

Nationally, almost 33% of all households used electricity for cooking; 

with 59% (7%) of all urban (rural) households. Some 8% of 

households reported using liquid petroleum gas for cooking; 13% in 

urban and some 3% in rural areas. 

Regarding domestic space heating, wood or related wood products 

were reported to be used by some 46% of households. These 

included almost three-quarters of all rural households, and some 

17% of households in urban areas.  

Electricity was reported to be the second-most prevalent form of 

energy used for domestic heating, with some 28% of all households 

using it for space heating, including some 49% in urban and less than 

7% of rural households. Close to 22% of all households reported not 

using any energy for space heating. 

Reference [1] presents the above information in graphical form. 
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5 Policy, Legal and Regulatory Framework 

This chapter provides a brief introduction to the main policies, legal 

provisions and regulations which are of relevance to Namibia’s 

electricity sector.  

The chapter is structured as follows: 

 First, the country’s main development-related policies as they 

pertain to the electricity sector are reviewed; 

 thereafter, the chapter focuses on the main electricity-related 

policies; while 

 the last part of the chapter summarises the key legal and 

regulatory provisions guiding Namibia’s electricity sector. 

5.1 Development-related Policies 

The following development-related policies refer to the country’s 
electricity sector and are briefly unpacked below: 

1. Vision 2030; 

2. National Development Plan 5; and the 

3. Harambee Prosperity Plan. 

5.1.1 Vision 2030 

In relation to the topic of energy, Vision 2030 envisages Namibia to 

be “largely self-sufficient with reliable and competitively priced 

energy, meeting industry demands, plus some export of energy” by 

2030 [15].  

In regard to national electrification, Vision 2030 foresees a “master 

plan for electricity distribution, which includes a substantial national 

budget, provides for almost full coverage by a decade before 2030” 

[15].  

Vision 2030 also states that all schools are to be provided with “… 

electricity, where the necessary infrastructure will be supplied by 

2006”, to boost human resource development [15]. 
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5.1.2 National Development Plan 5 

Namibia’s 5th National Development Plan (NDP 5) is the country’s 

national development plan for the period 2017/18 to 2021/22 [16].  

The topic of energy is introduced under the header “expansion and 

modernisation of physical infrastructure”, and focuses on electricity-

related aspects only.  

NDP 5 envisages that “by 2022, Namibia has a sustainable mix of 

locally generated energy capacity of 755 MW to support household 

and industry development”. 

In regard to Namibia’s national electrification rate, NDP 5 suggests 

that it is to be increased from the baseline value of 34% (in 2015) to 

50% by 2021/22. 

NDP 5 puts forward four electricity-focused strategies, namely  

1. expand bulk transmission and distribution infrastructure;  

2. harness indigenous resources for generating energy;  

3. promote the entrance of Independent Power Producers; and  

4. reform the current power market structure [16]. 

5.1.3 Harambee Prosperity Plan 

The Harambee Prosperity Plan (HPP) is Government’s action plan 

towards prosperity for all [17].  

The HPP is a targeted plan to accelerate development in clearly 

defined priority areas, complementing the 5-yearly National 

Development Plans and Vision 2030. 

The HPP includes the following electricity-related goals: 

1. increase the local electricity generating capacity from 400 MW 

to 600 MW; 

2. provide electricity to all schools and health facilities by 2020; 

and 

3. increase the rural electrification rate from 34% in 2015 to 50% 

by 2020 [17]. 
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The HPP’s electricity-related strategies include the following: 

1. update of the White Paper on Energy Policy (1998) and finalise 

the National Integrated Resource Plan before 2016; 

2. review the single buyer model by the end of 2016;  

3. increase emphasis on renewable energy solutions; 

4. promote short-term diesel generation project; 

5. continue the rural electrification drive during the Harambee 

period to increase the rural electrification rate from 34% in 2015 

to 50% by 2020;  

6. ensure that all schools and health facilities will be electrified in 

the Harambee period; 

7. benefit from a 300 MW standby arrangement with Eskom to 

cover any unforeseen electricity shortages; 

8. promote electricity savings technologies and offer energy audits 

to industry and households; and 

9. focus on long-term electricity security of supply, including by 

concluding feasibility studies on Kudu and the Baynes 

hydropower project (to be finalised by March 2017) [17]. 

Table 1 shows the HPP’s electricity-related achievements in December 2019.  

Electricity-related HPP Goals Status of HPP Goals in December 2019 

Update the White Paper on Energy Policy National Energy Policy finalised in 2017 

Finalise National Integrated Resource Plan NIRP 2016 in place; new update in 2020

Review the single buyer model 
modified single buyer market model 

developed; implementation from 2020 

Increase emphasis on RE solutions all IPPs use RE technologies 

Promote short-term diesel generation 

project 

this initiative was discontinued as a 

result of excessive cost of supply 

Increase rural electrification to 50% by 2020 Not achievable in the HPP period 

Electrify all schools and health facilities Will not be achieved in the HPP period 

Cover electricity shortages from Eskom 
Electricity imports continue from 

Eskom as well as the STEM under SAPP 

Promote EE technologies and offer energy 

audits to industry and households 
this initiative has not been started yet 

Focus on long-term security of electricity 

supplies 

Kudu initiative has been discontinued, 

discussions on Baynes are ongoing 

Table 1: The HPP’s electricity-related goals and achievements by December 2019
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5.2 Electricity-related Policies 

As part of its core mandate, the Ministry of Mines and Energy (MME) 

is responsible for the development of the principal policies and plans 

that shape Namibia’s electricity sector. 

The Government’s official policies and plans relating to the country’s 

electricity sector are summarised in Figure 11. 

Figure 11: Government’s main electricity-related policies and plans [18] 

The subsections below provide an overview of the following 

electricity-related policies: 

1. National Energy Policy (2017); 

2. National Renewable Energy Policy (2017);  

3. National Independent Power Producer’s Policy (2018);  

4. Off-grid Electrification Policy (Draft, 2019); and the 

5. Smart Grid Policy (Draft, 2019). 
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5.2.1 National Energy Policy (2017) 

The National Energy Policy of 2017 (NEP) defines Government’s 

strategic intent relating to the energy industry [19]. 

The NEP recognises the pivotal role that energy plays in national 

development, and its essential roles as driver and lubricant of 

continued socio-economic upliftment. The Policy emphasises the 

critical role that the discovery, development and beneficial use of 

Namibia’s plentiful indigenous energy resources play. It 

differentiates the energy sector into the more formalised electricity, 

upstream oil and gas and downstream liquid fuels subsectors as well 

as the less formalised downstream gas and thermal energy 

subsectors. 

The NEP states that the country’s energy sector is dominated by 

liquid fossil fuels, accounting for some 58% of all energy consumed 

in 2014, while electricity as well as biomass accounted for some 20% 

each, with the remainder in form of coal and liquid petroleum gas. 

The Policy quantifies the growth of the country’s energy 

consumption in the decade prior to its compilation: the energy 

sector as a whole grew by some 3% per annum, while electricity 

consumption increased by an average annual rate of some 4.1% 

during the same period. In contrast, the economy grew by an 

average of 5.5% per annum prior to 2017  [19]. 

As an expression of Government’s energy-related intent, the NEP is 

“to ensure the development of Namibia’s natural capital and its 

sustainable use for the benefit of the country’s social, economic and 

environmental wellbeing”. Its principal goals, in relation to all forms 

of energy, are to a) ensure the security of all relevant energy supplies 

to the country; b) create cost-effective, affordable, reliable and 

equitable access to energy for all Namibians; c) promote the efficient 

use of all forms of energy; and d) incentivise the discovery, 

development and productive use of … diverse energy resources. 

Regarding the electricity sector, the NEP’s main objectives are to 

1. enhance security of supply through effective and economic use 

of locally available energy resources while also leveraging 

regional opportunities; 
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2. develop the transmission infrastructure so that capability and 

coverage are improved, growing demand can be met, and 

regional trade of electricity is enhanced; 

3. assure the continued economic viability and cost effectiveness 

of the distribution grid and its associated sector;  

4. support economically efficient levels of imports and exports of 

electricity, and to maximise the opportunities offered by 

regional protocols and organisations; 

5. consistently apply fair and transparent regulation to provide a 

firm, predictable and transparent regulatory framework for the 

country’s electricity sector;  

6. align the Namibian electricity market model to best serve 

prevailing needs;  

7. apply demand side and energy efficiency measures 

systematically and consistently throughout the country’s 

electricity supply chain; and 

8. prepare for the integration of energy storage technologies into 

the country’s electricity system  [19]. 

5.2.2 National Renewable Energy Policy (2017) 

The National Renewable Energy Policy (NREP) of 2017 guides 

Government on the development of the country’s renewable energy 

sector [20]. Central to the NREP is the scale-up of contributions 

derived from local renewable energy sources.  

Amongst others, the NREP aims “to enable access to modern, clean, 

environmentally sustainable, and affordable energy services for all 

Namibian inhabitants”, and “to meet [Namibia’s] short-term and 

long-term national development goals, and to assist Namibians 

climb the development ladder, empowered by access to energy at 

levels that facilitate engagement in productive activity” [20]. 

The Policy is based on the following goals:  

1. enhance energy security by leveraging renewable resources; 

2. optimise the renewable energy contribution to the country’s 

electricity mix; 

3. increase access to affordable energy services for income 

generation and poverty reduction; 
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4. ensure transparency of regulatory mechanisms and governance 

related to renewable energy; 

5. promote grid-connected and off-grid renewable energy 

development;  

6. prioritise renewable energy development beyond the electricity 

sector; 

7. pursue climate-resilient energy sector development through 

renewable energy; and 

8. accelerate the development and deployment of energy storage 

to facilitate renewable energy expansion; and 

9. ensure that renewable energies support the country’s 

accelerated industrial growth and competitiveness [20]. 

The NREP applies to on- and off-grid energy supplies in both urban 

and rural areas. It recognises the Renewable Energy Procurement 

Mechanism, differentiating electricity supply systems based on 

generating capacity, specifically  

1. the application of the Net Metering Rules for installations with 

a generating capacity smaller or equal to 500 kW while not 

exceeding the circuit breaker rating of the electricity supply; 

2. the Renewable Energy Feed-in Tariff (REFIT) for electricity 

supplies with a generating capacity above 500 kW and smaller 

than 5 MW, including from solar photovoltaic, wind, biomass 

and concentrating solar power plant; as well as  

3. competitive auctions for electricity projects with generating 

capacities exceeding 5 MW [20]. 

The NREP stipulates that projects resulting in grid-connected 

generation assets are to be governed by the provisions of the 

Independent Power Producer Policy while off-grid projects are to be 

undertaken based on the framework included in the REP.  

The NREP also suggests that the revised electricity sector market 

framework (i.e. the modified single buyer market framework, see 

section 6.5) would “enable off-grid solutions”, and that future 

updates of the National Integrated Resource Plan of 2016 (refer to 

[21]) would “include guidance on off-grid solutions” [20].  
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5.2.3 National Independent Power Producer Policy (2018) 

The National Independent Power Producer Policy (IPPP) of 2018 

expresses Government’s intent and commitment to broaden 

private-sector participation in the electricity sector [22].  

The Policy builds on an initial Independent Power Producer (IPP) 

market framework that was developed in the early 2000’s, aiming at 

IPP investments in new electricity generation capacity. 

The Policy’s departure point is the realisation that even modest 

economic growth necessitates significant additional electricity-

related investments. The NIRP (2016) quantified these investment 

requirements to be in the range of N$ 90 to 97 billion for the period 

2016 to 2035 which are required to meet the future demand for 

electrical energy. Investments of such an order of magnitude in a 

single sector of the economy can evidently not be funded by 

Government alone. This implies that private investors are the 

Policy’s intended target group for investments in both the grid-

connected and off-grid electricity markets. 

The IPPP includes the following overarching policy themes: 

1. creating an enabling environment for IPP deployment; 

2. developing a market framework for the introduction of 

competition in the Namibian electricity supply industry (ESI); 

3. streamlining the process and requirements for entry of IPPs;  

4. ensuring financial viability and sustainability of the IPPs; and  

5. ensuring equitable energy resource use and efficient and 

sustainable power sector development [22]. 

Of note is the pronouncement in policy statement 1, i.e. that “All 

IPPs shall be afforded equal access to the Namibian power 

generation market under a clear policy framework and a market 

structure and shall operate under the same fair and transparent rules 

and regulations.”

The Policy classifies IPP projects into a) small-scale projects (less 

than 5 MW), b) medium-sized undertakings (greater 5 MW and up 

to 100 MW), and c) large projects having a generation capacity 

exceeding 100 MW [22]. 
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5.2.4 Off-grid Electrification Policy (Draft, 2019) 

In December 2019, the Off-grid Electrification Policy of 2019 remains 

a draft [23]. Its rationale is the realisation that, since Independence, 

most efforts to increase access to electricity focused on the 

expansion of the existing electricity grid.  

However, despite the considerable efforts to enhance access to 

electricity, more than half of the country’s households remain 

without access to electrical energy. While most larger localities have 

access to grid electricity, those areas that remain without access to 

modern electricity services are characterised by low population 

densities and often low energy consumption rates. These aspects 

reduce the cost effectiveness of grid expansions, and thereby render 

the provision of new grid services unattractive to electricity 

distribution companies.  

Yet, numerous contemporary off-grid electrification methods offer 

opportunities to provide access to electricity services in areas where 

it is not economically justifiable to extend the grid. This is the Off-

Grid Electrification Policy’s trigger point: it spells out the 

Government’s intent, direction and undertakings regarding the 

adoption of off-grid electricity access options which are to be 

undertaken as part of ongoing national electrification efforts. 

Specifically, the Policy spells out that Government will adopt 

minimum standards for the supply of modern electricity services. 

Only if these minimum standards are met will households and 

institutions be considered to have access to electricity:  

 for domestic users, this minimum standard provides for lighting, 

the use of small appliance and the ability to operate a small 

refrigerator; 

 for schools, clinics and Government offices not connected to the 

grid, a minimum off-grid electricity service standard ensures that 

basic entity-relevant services can be provided.  

The Policy envisions to contribute to the creation of universal access 

to electricity services throughout Namibia. It is to create enabling 

conditions for existing and new electricity service providers to 
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enhance access to electricity by providing off-grid electrification 

services to end-users.  

The Policy’s main goals are to  

a. promote off-grid access to electricity as an important and 

economically efficient method to complement efforts to provide 

access to grid electricity; 

b. create cost-effective, affordable, reliable and equitable access to 

electricity for all Namibians; and 

c. create an environment that enables and facilitates private sector 

participation in future electrification endeavours [23]. 

The Policy is built on seven main pillars, i.e. 

1. foundational aspects regarding the provision of off-grid 

electricity services; 

2. identifying the key enabling conditions and mechanism; 

3. pronouncing itself on off-grid electrification businesses and 

business models; 

4. recognising funding, incentives and investor-friendly conditions 

as key requirements to initiate off-grid electrification efforts in 

the country; 

5. addressing the institutional, governance and ownership 

considerations of off-grid electrification; 

6. spelling out the principles underpinning tariffs, cost recovery and 

subsidies for off-grid electrification; and 

7. recognising that grid encroachment and the compatibility of grid 

and off-grid systems are of importance in future national 

electrification efforts [23]. 

5.2.5 Smart Grid Policy (Draft, 2019) 

In December 2019, the Smart Grid Policy of 2019 remains a draft 

[24]. It is based on the rationale that Namibia has significant 

potentials to further increase the generation of electricity from its 

world-class solar and wind resources. However, both these 

resources are intermittent in nature, which implies that challenges 
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may arise when further scaling up their integration into the national 

power system. Such integration can be achieved by smartening and 

modernising the grid, which (amongst others) will also increase its 

capacity to absorb additional intermittent generators, both at utility 

scale as well as at the scale of individual electricity consumers. 

The Policy spells out the Government’s intent, direction and 

undertakings regarding the promotion and facilitation of smartening 

the national grid. It envisions the grid to better support local, 

decentralised generation and the use of storage options, regional 

integration, and to retain electricity end-users by offering efficient, 

cost-effective and reliable grid services.  

The Policy’s main goals are to  

a. provide an enabling framework for smart grid activities; 

b. develop new value propositions for  grid users; 

c. improve the management, control, communication and 

reporting capabilities of the national grid; and 

d. ensure that smart grid investments minimise the cost of grid 

services and ensure its continued viability [24]. 

The Smart Grid Policy is built on six main statements, focusing on 

1. smart grid planning, prioritisation and coordination; 

2. funding, pilot projects, research and resource allocation to 

promote the smartening of the grid; 

3. enabling smart grid communication while ensuring data and 

cyber-security for the grid; 

4. the empowerment of grid users to ensure that the benefits are 

shared as widely as possible; 

5. smart grid asset ownership, licensing and operation; and 

6. the regulatory treatment of the smart grid and its applications 

[24]. 
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5.3 Electricity-related Legal and Regulatory Framework 

Under its mandate as regulatory authority of the country’s electricity 

sector, the Electricity Control Board (ECB) has developed numerous 

rules, regulations, codes, standards, charters, procedures and 

related instruments  [25]. These provide the guiding framework for 

most activities taking place in the electricity supply, transmission 

and distribution industry today. 

Figure 12 summarises the main instruments underpinning the 

country’s electricity-related legal and regulatory framework. 

Figure 12: Legal and regulatory framework guiding the electricity sector [26] 

The next subsections briefly review the following: 

1. Electricity Act; 

2. Net Metering Rules under the Electricity Act;  

3. Electricity Bill; and the  

4. Namibia Energy Regulatory Authority Bill. 

5.3.1 Electricity Act (Act No. 4 of 2007) 

The Electricity Act, 2000 (Act No. 2 of 2000) established the 

Electricity Control Board (ECB) and described its key mandate and 

functions [27]. This Act has since been repealed and replaced by the 

Electricity Act, 2007 (Act No. 4 of 2007), which details the current 
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role and responsibilities of the ECB, and the conditions and 

requirements for licenced activities in the electricity sector [28]. 

The Act establishes the ECB as a juristic person, as the electricity 

sector’s regulatory authority, with the following responsibilities: 

1. to control and regulate the provisions, use and consumption of 

electricity; 

2. to oversee the functioning and development of the electricity 

industry and security of supply; 

3. to ensure the efficient provision of electricity; 

4. to ensure a competitive environment in the country’s electricity 

industry with such restrictions as may be necessary for the 

security of supply and public interest; and 

5. to promote private sector investments in the electricity 

industry [28]. 

The Act stipulates that the above activities are to be undertaken in 

accordance with Government policy. It lays the foundation for the 

licensing of electricity-related activities, including for the 

generation, trading, transmission, supply, distribution, import and 

export of electricity which necessitate separate licences. Exemptions 

apply when using plant with a capacity of less than 500 kVA, as a 

standby supply for own use, or the distribution of electricity for own 

use (if the demand is less than 500 kVA). 

Of critical importance are the ECB’s responsibilities vis-à-vis 

recommending the issue, transfer, amendment, renewal, 

suspension and cancellation of licences, and the approval of the 

conditions on which electricity may be provided by licensees, for 

consideration and the ultimate approval or their rejection by the 

Minister of the Ministry Mines and Energy. 

The ECB, with prior approval of the Minister MME, may also develop 

rules/codes relating to the establishment, operation and 

administration of the electricity market, as well as those of licensed 

entities and otherwise affected persons. These include, amongst 

others, safety and grid codes, system security and network 

connection rules and those governing the pricing and metering of 

electricity. 



State of the Namibian Electricity Sector - 2019 37

The ECB is funded by way of the so-called ‘ECB levy’, which is 

imposed on every kWh of electrical energy that is “provided or 

consumed at any point in Namibia or upon any licensee.”

The Electricity Act is expected to be repealed once the Namibia 

Energy Regulatory Authority Act (refer to section 5.3.4) is 

promulgated. 

5.3.2 Net Metering Rules (No. 471 of 2016) 

The Net Metering Rules were developed under the Electricity Act, 

2007, and were promulgated in 2016 [29].  

The Rules are intended to  

1. foster the generation of additional power for grid feed-in to 

reduce investment requirements of licensees and IPPs; 

2. allow end-users to reduce their electricity imports from 

distribution networks by way of self-generation and to provide 

for electricity exports to distribution networks (up to the level of 

imports from the network); and 

3. promote sustainable renewable energy sources, small scale 

investments, value addition and electricity market development, 

and contribute to reduce unemployment [29]. 

The Rules stipulate that all distribution licensees must offer net 

metering to customer-generators, subject to applicable laws, rules 

and regulations. All renewable energy technologies are eligible for 

net metering. In addition, all distribution customers are allowed to 

install net metered facilities, subject to the provisions of the 

Electricity Act and stipulations under the Act. 

The generation capacities of net metered facilities are limited by the 

rating of the electricity connection (converted to kVA) and must be 

less than or equal to 500 kVA. Of note is that net metered consumers 

are not required to obtain a generation licence.  

Distribution licensees must connect net metered consumers on a 

first-come first-serve basis until network-specific limits are reached. 

Licensees must provide electricity services at rates and charges 

identical to those of similar end-users. No monetary compensation 
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is paid for electrical energy fed into a distribution network. Instead, 

electricity exports are credited at the distributor’s avoided electrical 

energy cost and are used to offset future electricity imports by the 

net metered customer. 

The Net Metering Rules enable grid-connected electricity users to 

legally feed electrical energy into the distribution grid. In this way, 

the so-called prosumers, i.e. producers and consumers of electricity, 

can inject excess electrical energy into the grid and draw from the 

grid when own supplies are insufficient. This enables electricity end-

users to generate some of their own electricity requirements, using 

their own generation plant, for example a roof-mounted solar 

photovoltaic generator, and use  grid supplies as a backup.  

Figure 13: Windhoek Grove Mall’s 2.8 MWp roof-mounted solar PV plant [30] 
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5.3.3 Electricity Bill (Draft, 2018) 

In December 2019, the Electricity Bill (2018) remains a draft, albeit 

close to finalisation and subsequent promulgation [31].  

Namibia’s current Electricity Act, i.e. Act No. 4 of 2007, deals with 

the establishment and functions of the Electricity Control Board and 

the regulation of the country’s electricity supply industry. The policy 

maker decided to split the Electricity Act into two new parts, namely  

a) to update the Electricity Act, which is then to replace the 

Electricity Act of 2007, and  

b) to develop the NERA Act, which is to transform the Electricity 

Control Board into the national energy regulatory authority. 

The Electricity Bill is the draft version of the updated and to-be-

promulgated Electricity Act. It aims to confirm the current role of the 

regulatory authority and further strengthen it through  

1. establishing a national regulatory framework for the electricity 

industry;  

2. establishing a licensing system for the generation, transmission, 

distribution, supply, trading, storage, import and export of 

electricity as well as requiring licences for system operators and 

market operators (including the issue, renewal, transfer, 

amendment, cancellation and suspension of licences);  

3. providing for the powers and obligations of licensees; and 

4. regulating tariffs and providing for incidental matters [31]. 

Amongst others, the Bill stipulates that the Minister of MME, in 

consultation with the regulatory authority, is responsible for 

ensuring the preparation and implementation of the National 

Integrated Resource Plan (NIRP). The NIRP is the Government’s long-

term plan that determines the optimal resource mix that balances 

the country’s electricity supply and demand in an efficient, cost-

effective and secure manner.  

The Bill also states that the Minister may, in accordance with the 

NEP, the NREP and the NIRP, determine the manner and procedures 

in which new generation capacity, including ancillary services, are to 
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be sourced and allocated to supply entities such as the state-owned 

power utility NamPower and IPPs. 

The Bill stipulates that authorising licences are required to generate, 

transmit, distribute and supply electricity, for trading, storage, 

import and export of electricity, as well as for the role of system or 

market operator. Separate licences are required for each of the 

above activities. A licence is not required for 

1. electricity generation where a connection to the transmission / 

distribution system is not available, and where the plant has an 

installed capacity of less than or equal to 500 kVA or such higher 

or lower installed capacity as may be notified by the regulator in 

the Gazette, and the electricity is exclusively used for own 

consumption or by others occupying residential accommodation 

on the same premises; 

2. standby supplies for own use provided the plant is not connected 

to the transmission/distribution system; 

3. electricity generation from renewable energy sources where 

such plant is connected to a distribution system and has an 

installed capacity of less than or equal to 500 kVA or such higher 

or lower installed capacity as may be notified by the regulator in 

the Gazette;  

4. for low-voltage distribution and supply by a person occupying 

certain residential accommodation; 

5. certain high-density residential housing developments; and 

6. by those controlling certain types of shopping centres, industrial 

developments or business complexes; or 

7. when exempted by the regulatory authority [31]. 

Importantly, the additions to the Electricity Bill relate to the 

following circumstances: 

 the transfer of assets and liabilities between licensees in the 

event of changes of a licensee or through restructuring;  

 local government charges on the sale of electricity, i.e. 

surcharges; 

 electricity support levies; and 

 Ministerial oversight of critical decisions that are to be taken by 

the regulatory authority. 
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5.3.4 Namibia Energy Regulatory Authority Bill (Draft, 2018) 

In December 2019, the Namibia Energy Regulatory Authority (NERA) 

Bill of 2018 remains a draft, albeit being close to finalisation and the 

subsequent promulgation [32].  

The NERA Bill is the draft version of the to-be-promulgated NERA 

Act. The Bill’s main purpose is the establishment of the Namibia 

Energy Regulatory Authority (NERA). This to-be-established entity is 

to be a juristic person, and the country’s independent national 

energy sector regulatory authority. In addition, the NERA Bill 

describes the regulator’s functions and duties, and makes provision 

for related incidental matters. 

The NERA Bill extends the Electricity Control Board’s current 

mandate and authority to beyond the electricity sector, to include 

downstream gas and petroleum, including pipelines and storage 

facilities, renewable energies and energy efficiency.  

The Bill envisages NERA’s key functions to include 

1. exercising regulatory supervision over the energy sectors; 

2. administering licencing, regulating tariffs and other charges; 

3. promoting energy sources and access to energy; 

4. enforcing compliance with the Act and its stipulations; 

5. promoting the efficient functioning and development of the 

sector, and security of supply, including the making of rules; 

6. promoting private sector investments; and  

7. advising the Minister on any matter relating to energy and 

carrying out such investigations as may be necessary [32]. 

In addition to defining NERA’s constitution, mandate, function and 

related administrative matters, the Bill also includes the following 

important aspects: 

 it authorises NERA to impose a regulatory levy; 

 it details an enforcement regime that includes directives, 

enforceable undertakings and administrative penalties;  

 it provides the basis for the establishment of an energy tribunal; 

and 

 it endows NERA with effective powers to initiate and execute 

investigations. 
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6 Namibia’s Electricity Sector 

This chapter provides a broad overview of developments that have 

taken place and shape Namibia’s electricity sector today. 

6.1 A Snapshot  

Below is a brief overview of the electricity sector in 2018/2019. 

 Supply entities 

In December 2019, the country’s electricity requirements were 

sourced from 20 local electrical energy generation plant (not 

including embedded, behind-the-meter and off-grid generation 

plant) as well as supplies from various entities located in 

neighbouring countries. The local generating capacity amounts 

to 526 MW, as illustrated in Figure 14, noting that NamPower’s 

generation assets are shown in lined boxes – this excludes 

embedded, off-grid and behind-the-meter generating capacities.  

Figure 14: Operational local electricity generation plant in December 2019 [33] 
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 Independent power producers 

In December 2019, seventeen (17) Independent Power 

Producers (IPPs) operate a total installed generating capacity of 

126.5 MW, these exclude all embedded and behind-the-meter as 

well as off-grid plant. Except for Ombepo, which is a wind farm 

(shown in light-blue in Figure 14), all other IPPs operating at the 

time make use solar photovoltaic (PV) plant, indicated in yellow.  

 Embedded generators 

In addition to the above-mentioned IPPs, several distributors and 

commercial operations procure electricity directly from IPPs that 

operate embedded generating plant. These include HopSol’s 

5 MW PV plant near Otjiwarongo that sells to CENORED, OLC 

Arandis’ 3 MW PV plant selling to Erongo RED, and SunEQ’s 

5 MW PV plant supplying Ohorongo Cement. 

 Distributed generating capacity 

An estimated 45 to 55 MW of grid-connected distributed 

generating plant were operational in December 2019. Some are 

for own use only, including Windhoek’s Grove Mall which 

operates a 2.8 MWp PV plant, Maerua Mall’s 2 MW PV plant, 

Wernhil Park’s 2.1 MW PV plant, and Namibia Breweries 1 MW 

roof-mounted solar PV plant and others. Many smaller capacity 

generating plant, including roof-top solar PV systems operating 

as behind-the-meter generators, benefit from the national net 

metering rules, and often have feed-in arrangements with a local 

electricity distributor.  

 Emergency and backup generating capacity 

A large number and variety of backup generators are used 

throughout the country. Most mining operations have such 

generating plant on site. Examples include Langer Heinrich 

Mine’s 16.5 MW diesel-powered plant, Ohorongo Cement’s 

7 MW diesel plant, Rössing’s 6.3 MW diesel plant, and many 

others.  
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 Off-grid generating capacity 

Numerous off-grid generating plant, i.e. plant not connected to 

the national grid, are in operation. Prominent examples include 

B2Gold’s 24 MW heavy fuel oil generating plant and its 7 MW 

solar PV plant, the off-grid installations at Tsumkwe, Gam and 

Gobabeb, as well as those on farms and small settlements that 

are not connected to the electricity grid. 

 Meeting local demand 

Despite several new generating plant becoming operational, the 

nationally installed generating capacity neither meets the 

country’s peak demand requirements, nor meeting the demand 

for electrical energy in 2019.  

In 2018/19, Namibia remained highly reliant on imported 

electricity, sourcing some 71% of total units into the system from 

suppliers in neighbouring countries; this amounts to some 64% 

of the total local demand in that year.   

 Electricity purchases and system maximum demand 

In the financial year 2018/2019, some 4.4 TWh of electrical 

energy was injected into Namibia’s transmission system, 

including just over 1.0 TWh from NamPower’s own generating 

assets. In the same period, a system maximum demand of 

633 MW was recorded and excludes the Skorpion Zinc Mine, and 

some 684 MW when including Skorpion’s demand. 

 Electricity sales 

In 2018/19, NamPower sold some 3.5 TWh to local customers, 

excluding Skorpion and the Orange River projects. Of this, the 

main distributors procured some 2.8 TWh, while NamPower’s 

transmission customers – other than the distributors – procured 

some 0.7 TWh. 

In that year, electricity distributors sold some 2.4 TWh to end-

users. Of this, about 1.0 TWh was sold to domestic customers, 

and about the same amount to large power users, while some 

0.4 TWh was sold to commercial customers.  
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In 2018/19, electricity sales were highest in central Namibia, 

amounting to almost 1 TWh, followed by Erongo RED’s sales of 

almost 0.5 TWh, NORED’s sales of almost 0.4 TWh, and southern 

Namibia’s sales of almost 0.2 TWh.  

 Electricity customers 

The Namibian electricity sector served some 275 000 electricity 

customers. Of these, some 251 000 are domestic and 20 000 are 

commercial customers, with some 2 500 large power users and 

approximately 1 000 institutional users.   

 Electricity distributors 

Some 83% of all grid-connected electricity customers are served 

by the three Regional Electricity Distribution companies and the 

City of Windhoek.  

NORED served some 30% of all electricity customers, followed by 

central Namibia which served some 27%, and about 14% (11%) 

by Erongo RED (CENORED). 

 Distributor sales 

Some 37% of total electricity sales by distributors were made in 

central Namibia, followed by 19% by Erongo RED, and some 16% 

(8%) by NORED (CENORED). 

 Revenues generated 

In 2018/19, NamPower generated revenues of almost 

N$ 6.6 billion, with average revenues generated per kWh of 

electrical energy sold amounting to some N$ 1.59/kWh.  

In the same year, the main distributors generated revenues of 

almost N$ 6.2 billion at an average of N$ 2.54/kWh sold.  

In the same year, sales to large power users other than 

distributors generated revenues of some N$ 2.7 billion, followed 

by revenues from sales to domestic customers amounting to 

some N$ 2.1 billion, some N$ 1.2 billion from commercial 

entities, and about N$ 0.3 billion from institutional customers.  
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 Electricity price 

The average price per unit of electrical energy is determined by 

dividing revenues by the total number of units sold.  

NamPower’s average local price per unit of electricity  sold 

increased to some N$ 1.75/kWh, from some N$ 1.67/kWh in 

2017/18 [34].  

In 2018/19, the distribution industry’s average price of electricity 

amounted to some N$ 2.46/kWh, up from some N$ 2.31/kWh in 

2017/18.   

Figure 15: Constructing a solar-integrated roof at Walvis Bay’s Tunacor facility [35] 
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6.2  Key Milestones 

In the past decades, Namibia’s electricity sector has achieved a 

number of significant milestones, a selection of these include: 

1990 to 2000 

 Following Namibia’s independence in 1990, Government 

commenced with an ambitious rural electrification programme

by connecting rural institutions, businesses and households to 

distribution  networks, providing select schools, clinics and 

related infrastructure with off-grid electrification services. The 

first Rural Electrification Distribution Master Plan was developed 

in 2000 [36]. 

 As a member of the Southern African Development Community 

(SADC), Namibia signed and adopted the SADC Protocol on 

Energy of 1996 [37]. Thereafter, SADC enacted several strategic 

plans for energy development in the region, including the SADC 

Energy Cooperation Policy and Strategy in 1996, the SADC Energy 

Action Plan in 1997, the SADC Energy Activity Plan in 2000 and 

Regional Infrastructure Development Master Plan and Energy 

Sector Plan in 2012.  

 The White Paper on Energy Policy was published in 1998, and 

served as official energy policy until the development of the 

National Energy Policy of 2017 (see section 5.2.1) [38].  

 The promulgation and enactment of the Electricity Act of 2000,

and its 2007 successor (see section 5.3.1) created and shaped the 

Electricity Control Board, which has since established the 

regulatory provisions, rules and standards that govern the 

Namibian electricity sector, see [27] and [28]. 

 Cabinet approved the Single Buyer (SB) electricity market model

in 2000 [39]. This centralised supply model implied that all 

electricity imports and exports were to be solely undertaken by 

the SB, which was to be the state-owned electricity utility 

NamPower, and that all large power users and electricity 

distributors procure electricity from the SB. 
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Figure 16: Timeline of key developments shaping Namibia’s electricity sector [40] 
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2001 - 2010 

 The National Energy Council (NEC) was established under the 

Petroleum Products and Energy Act (1990) in 2003. It serves to 

advise the Minister of MME on matters relating to the supply of 

energy, the development, exploitation and use of energy 

resources, as well as assisting the Minister with the co-

ordination of activities in the evolving energy industry. 

 The Erongo Regional Electricity Distribution company, i.e. 

Erongo RED, was established in 2004 and became operational in 

2005. It is a merger of the electricity distribution activities from 

municipalities and town councils in the Erongo Region, including 

that of Walvis Bay, Swakopmund, Henties Bay and Omaruru, as 

well as those of the town councils of Karibib, Usakos and Arandis, 

the Erongo Regional Council and NamPower, who are this RED’s 

shareholders. 

 The Central-North Regional Electricity Distribution company, 

i.e. CENORED, was established in 2005. It distributes and 

supplies electricity to the southern Oshikoto Region, the 

Otjozondjupa Region as well as the southern Kunene Region. In 

the North, CENORED’s license area borders on that of NORED, 

and in the South it borders on the supply areas of Erongo RED, 

the City of Windhoek and the Omaheke Regional Council. Its 

shareholders include the Regional Councils of the Kunene and 

Otjozondjupa Regions, the Local Authorities within its supply 

area as well as NamPower. 

 The establishment of REDs, including a Southern RED and 

Central RED, have been part of the restructuring plan for the 

country’s electricity supply industry since the early 2000’s [39]. 

By December 2019, however, the above-mentioned REDs have 

not been operationalised, despite the likely benefits that a 

further consolidation of the distribution and supply functions 

would hold for both central and southern Namibia. 

 The Rural Electricity Distribution Master Plan was reviewed and 

updated in 2005 [35]. 



50                                            State of the Namibian Electricity Sector - 2019

 The Renewable Energy and Energy Efficiency Capacity Building 

Programme (REEECAP) was launched in 2006, resulting in the 

implementation of 23 separate projects across the country, 

focusing on the identification and removal of technical, financial 

and regulatory barriers preventing the uptake and use of 

renewable energy and energy efficient technologies in the 

country [41]. 

 The Renewable Energy and Energy Efficiency Institute (REEEI)

was established in 2006, to disseminate information on 

renewable energy and energy efficiency topics, set relevant 

performance and quality standards, test equipment and initiate 

the labelling thereof, and undertake consulting and planning to 

support the Ministry of Mines and Energy. 

 The Electricity Act (2000) was repealed, and the Electricity Act of 

2007 (No. 4 of 2007) was promulgated and enacted in 2007 [28]. 

 NamPower’s demand side management project resulted in the 

exchange of some 850 000 incandescent light bulbs by compact 

fluorescent lights in 2007.  

 The Off-grid Energisation Master Plan was compiled in 2007 

[42]. 

 NamPower tendered for the construction of the high-voltage 

direct current (HVDC) interconnector to Zambia in 2008, to 

further integrate the Namibian electricity transmission system 

with those of the neighbouring countries’ and strengthen the 

participation as a member of the Southern African Power Pool 

(SAPP).  

 The Solar Revolving Fund (SRF) started in 2008, to assist 

qualifying consumers with the funding of select renewable 

energy technologies, including solar home systems, solar water 

heaters, solar water pumps and other stand-alone off-grid 

technologies.  
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 The Combating Bush Encroachment for Namibia’s 

Development (CBEND) Project was launched in 2009. It led to 

the establishment of the first Independent Power Producer in 

Namibia, albeit as a demonstration plant, using encroacher bush 

as a source of fuel. A variety of challenges however prevented 

the plant to commence full operations. 

 The Southern African Solar Thermal Training and 

Demonstration Initiative (SOLTRAIN) commenced in 2009, 

developing a roadmap for the introduction and use of solar 

thermal applications in Namibia, and training installers. 

SOLTRAIN continues to be implemented by the Namibia Energy 

Institute (NEI) at the Namibia University for Science and 

Technology (NUST).  

 The Namibia Energy Efficiency in Buildings Programme (NEEP)

was launched in 2010. 

 The Rural Electricity Distribution Master Plan was fully reviewed 

and updated in 2010. 

2011 to 2019 

 NamPower’s 22.5 MW heavy fuel oil Anixas power plant was 

inaugurated at the end of 2011.  

 A fourth turbine was installed at NamPower’s Ruacana 

hydropower plant in April 2012.  

 The first National Integrated Resource Plan (NIRP) was 

developed in 2013, mapping out the least-cost generation 

options to meet Namibia’s electricity demand until 2033. 

 REEEI was transformed into the Namibia Energy Institute (NEI)

in 2014, and was integrated into the Namibia University for 

Science and Technology (NUST).  

 The United Nations Development Programme (UNDP) launched 

the Concentrating Solar Power Technology Transfer for 
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Electricity Generation in Namibia Programme (CSP TT NAM) in 

2014.  

 Namibia’s first utility-scale solar photovoltaic (PV) Independent 

Power Producer (IPP) with an installed capacity of 4.5 MW was 

connected to the Omburu substation at Omaruru in 2015, as 

illustrated in Figure 17.  

Figure 17: InnoSun’s 4.5 MW Omburu solar photovoltaic plant [43] 

 The ECB develops the Net Metering Rules in 2015, providing the 

framework under which small-scale grid-connected renewable 

energy generation facilities can be connected to the distribution 

grid, thereby opening the electricity market for participation by 

small-scale privately-owned consumers and producers 

(prosumers).  

 NamPower commenced with the refurbishment of its coal-fired 

Van Eck power station north of Windhoek in 2016.  

 NamPower initiated a suite of demand side management 

projects in 2016. 

 HopSol’s 5 MW embedded solar photovoltaic IPP was 

operationalised north of Otjiwarongo in 2016, and exclusively 

supplies electricity to CENORED.  
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 The National Integrated Resource Plan (NIRP) was fully 

reviewed and updated in 2016 [21].  

 The Interim Renewable Energy Feed-in Tariff Programme 

(REFIT) was launched in 2016, with the aim to add fourteen 

electricity generators of a capacity of 5 MW each (13 solar PV, 

and one wind project) to the national generation portfolio. 

Figure 18: The 5 MW solar PV REFIT IPP at Aussenkehr [44] 

 The Electricity Bill was drafted in 2016, aiming to update the 

electricity sector’s legal framework, and preparing the 

groundwork for an updated electricity market model [31]. In 

December 2019, the Bill has not yet been promulgated. 

 The Energy Regulatory Bill was drafted in 2016, laying the 

foundation for the eventual transformation of the Electricity 

Control Board into the National Energy Regulatory Authority 

[32]. In December 2019, the Bill has not yet been promulgated. 
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Figure 19:  MetDecci’s 5 MW REFIT solar PV plant west of Karibib [45] 

 Cabinet approved the National Energy Policy in 2017 [19]. 

 Cabinet approved the National Renewable Energy Policy in 2017 

[20]. 

 Cabinet approved the National Independent Power Producer 

Policy in 2018 [22]. 

 Cabinet approved the Modified Single Buyer Model for the 

country’s electricity sector in 2019 [46]. 

 The 37 MW Alten Solar Power Hardap Pty (Ltd) IPP, with a total 

installed capacity of 45.5 MWp and an output capacity of 37 MW 

(refer to Annex 1 where common energy- and capacity-related 

units are discussed), located east of Mariental, southern 

Namibia, was inaugurated in June 2019. 

Figure 20: The 37 MW Alten solar PV plant east of Mariental [47] 
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 Thirteen REFIT Independent Power Producers with a total 

installed generation capacity of 65 MW were operational in 

December 2019, they are illustrated in Figure 21. Yellow text 

boxes indicate the use of solar photovoltaic electricity 

generation equipment, while the light-blue box indicates the use 

of wind energy converters. 

Figure 21: Thirteen REFIT IPPs are operational in December 2019 [48] 

Figure 22: InnoSun’s 5 MW REFIT solar PV plant at Osona [49] 
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6.3 Institutional Structure  

The Namibian electricity sector has a well-developed institutional 

structure that is underpinned by policies as well as legal and 

regulatory provisions, as outlined in chapter 5.  

Figure 23 illustrates the role of the Ministry of Mines and Energy as 

the custodian of the country’s energy sector and the electricity 

sector’s policy maker, see section 6.4.1. The Electricity Control Board 

is the national regulatory authority, see section 6.4.2. 

NamPower is a state-owned electricity utility, refer to section 6.4.3. 

In December 2019, the utility procured electricity supplies from 17 

IPPs, while 3 IPPs operated embedded generation plant that supply 

CENORED, Erongo RED and Ohorongo Cement respectively, as 

highlighted in section 6.1.  

Three Regional Electricity Distribution companies (REDs), NamPower 

Distribution and various local and regional authorities distribute and 

supply electricity to some 251 000 domestic, 20 000 commercial and 

about 2 500 large power users.  

Figure 23: Institutional structure of Namibia’s electricity sector [50] 
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6.4 Principal Stakeholders of the Electricity Sector 

The electricity sector’s principal stakeholders are described next. 

6.4.1 Ministry of Mines and Energy 

The Ministry of Mines and Energy (MME) is the principal custodian 

of the country’s energy sector, and by implication, the country’s 

electricity sector.  

The MME’s mandate, as per the strategic plan of 2012/17, states 

that “The Ministry of Mines and Energy was constitutionally 

established to take custody of Namibia’s rich endowment of mineral 

and energy resources and create an environment in which the 

mineral, energy, and geological resources contribute to the country’s 

socio-economic development.” 

Among others, the MME’s responsibilities vis-à-vis the country’s 

electricity sector include policy development, ensuring energy 

security by, amongst others, identifying suitable procurement and 

off-take responsibilities for new electricity generation projects, 

approving electricity-related licences (the prerogative of the 

Minister of MME) as well as planning, funding and implementing 

rural electrification programmes and projects and administering the 

solar revolving fund. 

6.4.2 Electricity Control Board 

The Electricity Control Board (ECB) is the electricity sector’s 

statutory regulator. Established under the Electricity Act, 2000 (No. 

2 of 2000) as repealed by the updated Electricity Act, 2007 (No. 4 of 

2007), its principal responsibility is the regulation of the sector and 

related technical and economic matters.  

Specifically, the ECB administers the licensing regime throughout the 

sector, and makes recommendations to the Minister MME regarding 

the issuance of licences. It also acts as mediator and advisory body 

to all entities operating in the country’s electricity supply industry 

(ESI) and electricity distribution industry (EDI). 
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6.4.3 Namibia Power Corporation (NamPower) 

The Namibia Power Corporation (NamPower) is the country’s state-

owned electricity utility. It is a private limited liability company 

under Namibia’s Companies Act, and the Government of Namibia is 

its sole shareholder.  

NamPower operates generation, transmission and distribution 

assets, and is responsible for trading, importing and exporting 

electricity. The utility owns and operates three of the country’s 

major power stations, i.e. Ruacana, Van Eck and Anixas, as well as all 

transmission infrastructure. The utility also remains involved in the 

distribution of electricity in areas that are not served by other 

distribution entities.  

As the single buyer of electricity, NamPower procures electricity 

from the power plant established as part of the Interim Renewable 

Energy Feed-in Tariff (REFIT) programme, as well as from all IPPs, 

except those that are embedded in the networks of distribution 

entities or large power users. In April 2019, Cabinet approved the 

modified single buyer (MSB) market model, which replaces the 

erstwhile single buyer model. This implies that, once the MSB 

market model is implemented, which is expected to take place from 

2020, NamPower’s role as single buyer will change to that of a 

modified single buyer, as is further elaborated in section 6.5. 

6.4.4 Electricity Distribution and Supply Entities 

Electricity distributors are licensed to distribute and supply 

electricity to end-users. The prominent distribution and supply 

entities are the City of Windhoek, the three Regional Electricity 

Distributors (REDs), i.e. NORED, CENORED and Erongo RED, Oshakati 

Premier Electric (OPE) and NamPower Distribution.  

In addition, select local authorities and regional councils in the 

Omaheke, Hardap and //Karas Regions are responsible for the 

distribution and supply of electricity to end-users. Several private 

electricity distribution schemes exist, including farmer schemes and 

entities distributing electricity to specific end-users. 
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6.4.5 Private Sector Entities 

Recently, the electricity sector has witnessed the arrival of several 

privately owned and operated supply and distribution entities. 

These include IPPs selling to NamPower, as illustrated in Figure 14, 

as well as a number of embedded IPPs, as depicted in Figure 25 and 

Figure 26 (for illustration purposes only). In addition, a number of 

private electricity distributors have commenced operations, 

including those operating estates and farmers schemes.  

Figure 24: Grove Mall’s embedded 2.8 MWp solar PV plant Namibia’s [51] 

Figure 25: OLC’s 3 MW Arandis solar PV plant is embedded in Erongo RED [52] 
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Figure 26: SunEQ’s 5 MW embedded Ohorongo Cement solar PV plant [53] 

The private sector also remains the principal technology and service 

provider to most electricity entities active in Namibia.  

A number of private local, regional as well as international 

investment and financing firms have positively responded to the 

considerable funding and investment opportunities that exist in the 

electricity sector. These include entities from the commercial 

banking fraternity, pension funds as well as investment firms.  

Almost 99.7% of the total number of customers served by the 

country’s electricity sector are private end-users, including domestic 

customers (91.5% of total), commercial end-users (7.3%) and large 

power users (0.9%).  

Figure 27: InnoSun’s Ombepo wind energy converters at Lüderitz [54] 
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6.5 Electricity Market Model 

This section outlines Namibia’s single buyer as well as modified 

single buyer market models. 

6.5.1 The Single Buyer Market Model (2000 to 2019) 

In November 2000, Cabinet approved the single buyer (SB) 

electricity sector market model for the restructuring of the country’s 

electricity supply industry [39].  

The SB model required the establishment of the so-called single 

buyer functions, which were to become NamPower’s 

responsibilities. The SB market model was seen as being sufficiently 

practicable to ensure the orderly management and administration 

of electricity trading arrangements while also increasing 

investments in electricity generation. 

The implementation of the SB model implied that all entities wishing 

to supply electricity to or within the country were required to sell to 

NamPower, as illustrated in Figure 28. In turn, NamPower would be 

the supplier of bulk power, to distributors and select large power 

users, while retaining some responsibilities in the distribution 

sector, notably in areas where other distribution entities did not 

provide services.   

Figure 28: Schematic diagram of the single buyer electricity market model [55] 
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While investments in new generation assets took place, these were 

limited to those undertaken by NamPower. The 22.5 MW heavy fuel 

oil-fired Anixas power plant at Walvis Bay was commissioned in 

2011, and a fourth turbine adding 90 MW of generating capacity was 

installed at the Ruacana hydro-electric plant in the north-western 

Kunene Region in 2012. 

From 2010 onwards, REDs and other distribution entities started 

investigating the modalities of procuring power from entities other 

than from NamPower. Numerous potential IPPs introduced 

themselves but found it difficult to negotiate tangible supply 

conditions with third-party off-takers. It became evident that the 

development of the power market was constrained. Many saw 

NamPower as an entity that was protecting its monopoly position. 

Industry players lobbied for a market model that would eliminate 

the conflict of interest that NamPower was alleged to have in its dual 

roles as SB and main supply entity. Market arrangements were 

sought that would introduce competition in the electricity supply 

sector while enabling the entry of IPPs without having to be 

sanctioned or necessitating the perpetual involvement of 

NamPower in all matters in the ESI.  

In ensuing deliberations, it was realised that the SB market model 

with its relatively simple trading arrangements held advantages, 

particularly for Namibia’s small economy. However, even the most 

ardent supporters of the SB recognised the lack of investments in 

generation capacity. NamPower’s slow pace of change, and near-

absolute domination of the industry could also not readily be argued 

away. Something had to give. 

In 2015, InnoSun established the first commercial IPP at Omburu. 

Thereafter, embedded plant began operations in CENORED’s and 

Erongo RED’s supply areas. Others started supplying select large 

power users. These developments signalled the end of the SB market 

as had originally been envisaged. ESI stakeholders wanted the 

market model to be revised, to formally enable the entry of IPPs 

wishing to sell electricity to end-users. This led to the development 

of the modified single buyer market model. 
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6.5.2 The Modified Single Buyer Market Model (from 2020) 

Based on numerous inputs from stakeholders, including from 

potential IPPs, and an assessment of international best practices, the 

new market model that was to replace the SB was developed. The 

modified single buyer (MSB) market model was designed and 

workshopped with ESI stakeholders from 2018 onwards.  

As the name suggests, the MSB is a modification of the SB, allowing 

IPPs to directly supply electricity to select customers without having 

to involve the SB. In addition, the MSB allows private generators to 

build new generation capacity to export electricity into the region. 

As such, the MSB deliberately opens the electricity market, and 

liberalises the SB rules of engagement. It is envisaged to create 

opportunities for both established and new IPPs as well as eligible 

off-takers.  

The MSB changes some of NamPower’s erstwhile roles and 

responsibilities. While the utility will continue to own and operate 

generation plant, the transmission system and parts of the 

distribution system, it will also have to manage the market and 

system operations needed for the MSB. NamPower will also act as 

the supplier of last resort, i.e. it must supply customers who are 

unable to procure electricity from other providers. On the other 

hand, the exclusivity of being the electricity sector’s sole trader 

disappears, and is replaced by trading relationships between eligible 

suppliers and contestable customers. 

Figure 29: Schematic diagram of the modified single buyer market model [55] 
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The MSB model creates a new basis on which transactions involving 

electricity will take place in Namibia. Specifically, the MSB implies 

the creation of a formal platform on which bilateral trade is to take 

place. It is to pave the way for additional investments in local 

generation capacity, while enabling large-scale investments in 

generation plant that are specifically earmarked for exports to 

neighbouring countries. Such arrangements may be of particular 

interest to those wishing to benefit from Namibia’s world-class solar 

resource as illustrated in Figure 1, and the good to excellent wind 

regime along the country’s south-western coastal areas, as shown in 

Figure 4. 

Figure 30: InnoSun’s 5 MW Ombepo wind farm at Lüderitz [54]
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6.6 Electricity Demand 

The total national demand for electrical energy is determined by the 

requirements that all electricity-using customers have over a given 

period in time. This section uses the definition that the electricity 

demand in question is from all electricity end-users connected to and 

taking supply from the national electricity grid infrastructure, i.e. 

excluding the demand that is met by stand-alone power supply 

systems. Electricity customers include grid-connected large power 

users (e.g. mines), as well as commercial, industrial and institutional 

electricity end-users, and end-users in urban and rural areas. 

Collectively, all grid-connected electricity users –through their 

individual consumption of electrical energy– determine the total 

national demand for electricity.  

Figure 31 shows the local electricity demand met by NamPower per 

calendar year between 1990 and 2018, in TWh per annum. This 

excludes the demand for electricity that was met by embedded 

generation plant, including those in commercial, industrial and 

domestic settings, as well as mining operations supplied by Eskom 

(e.g. Skorpion Zinc), at operations generating their own electricity, 

s.a. B2Gold Otjikoto, and all behind-the-meter self-generating plant. 

Figure 31: Local electrical energy demand between 1990 and 2018 [56] 

Such demand for electricity increased from almost 1.5 TWh in 1990, 

to almost 3.6 TWh in 2018, i.e. an increase of factor 2.4. The 
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percentage year-on-year change in the electricity demand ranges 

between –1.0% and +6.1% per year, with an average annual growth 

of +3.3% between the calendar years 1990 and 2018 (using a least 

squares fit).  

In total, 25 out of 28 years (i.e. excluding the year 1990 which is the 

reference year) are characterised by a positive year-on-year increase 

in the annual demand for electrical energy. 

Figure 32 focuses on the past decade between 2009/10 and 

2018/19, and shows the electrical energy procured and sold (in total 

and locally) by NamPower in this period: 

a. the black bars show the units of electrical energy (in TWh/a) that 

were procured by NamPower, in each financial year; 

b. the red bars show the total units of electrical energy sold by 

NamPower, in TWh/a, per financial year; while 

c. the grey line depicts the units of electricity sold by NamPower 

in Namibia, in TWh/a. This is the amount of electrical energy 

demanded by grid-connected Namibian electricity customers, 

excluding the Skorpion Zinc Mine, the Orange River projects and 

all embedded generators.  

Figure 32: Electrical energy procured and sold from 2009/10 to 2018/19 [57] 

With reference to Figure 32, in the 10-year period between 2009/10 

and 2018/19, the units of energy into the system grew by an average 
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of +2.1% per year, while the units sold locally grew by an average of 

+3.9% per year, based on a least squares fit. 

Figure 32 illustrates the following aspects: 

a. The units of electricity procured by NamPower (refer to the 

black bars in Figure 32) are always greater than the units that 

are actually sold by NamPower (i.e. the red bars in Figure 32). 

This is the result of losses in the electricity transmission grid. 

Given Namibia’s extensive transmission network, as shown in 

Figure 33, with a total length of some 11 670 km in 2017/18 [58], 

technical losses are unavoidable, and amounted to almost 10% 

of the total energy injected into the system. 

Figure 33: NamPower’s electricity transmission system [59] 
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b. The units of electricity sold in Namibia (i.e. the grey line in Figure 

32) are substantially smaller than the total units sold by 

NamPower. This is because electricity sales to the Skorpion Zinc 

Mine, Orange River Projects and cross-border clients are 

excluded from the electricity sold locally. Supplies to Skorpion 

are arranged via a back-to-back power purchase agreement with 

Eskom, and such sales are therefore not included in NamPower’s 

national sales figures.  

c. The phasing out of country’s single buyer market and its 

transformation into the modified single buyer market, as is 

further discussed in section 6.5, will increase the number of 

entities that can directly supply eligible customers, and export 

electricity to neighbouring countries. These developments are 

expected to have a  profound impact on the operations of the 

local electricity market. 

Demand for electricity is met by supplying the required electrical 

energy. Such energy is quantified in terawatt-hours, abbreviated as 

TWh, gigawatt-hours which is abbreviated as GWh, megawatt-hours 

or MWh, or kilowatt-hours which is abbreviated kWh, as is further 

elaborated in Annex 1.  

To be able to meet a specific demand necessitates a specific electric 

generating capacity. This is typically quantified in terms of capacity 

units such as the gigawatt which is abbreviated as GW, megawatt 

which is abbreviated as MW, or kilowatt which is abbreviated as kW, 

as is further elaborated in Annex 1. 

National capacity requirements change throughout the year. The 

maximum generating capacity needed in a given year is termed the 

maximum demand, and is commonly expressed in megawatt which 

is abbreviated as MW.  

Figure 34 illustrates the year-to-year change in the maximum 

demand, in MW, in the decade between 2009/10 and 2018/19.  
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Figure 34: System maximum demand between 2009/10 and 2018/19 [60] 

Between 2009/10 and 2018/19, the total system maximum demand 

increased by an average of +2.0% per year (refer to the black bars in 

Figure 34). In the same period, the maximum demand excluding the 

supplies to the Skorpion Zinc Mine, i.e. the red bars in Figure 34, 

grew by an average of +3.2% per year. 

The timing and duration of the maximum demand period is 

important for electricity utilities. It necessitates the availability of 

adequate supply capabilities to meet the specific demand. In 

Namibia, the evening period between 18h30 and 21h00 is usually 

the time in which the national peak demand occurs. Demand in this 

time is significantly influenced by the electricity use of domestic 

consumers, and is mainly the result of their consumptive behaviours, 

including cooking, water and space heating, cooling, the use of lights 

as well as for entertainment.  
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Figure 35 shows the annual aggregate load curves for the calendar 

years 2014 and 2018 respectively, both showing a clearly 

pronounced evening demand peak. 

Figure 35: National average aggregate load curves for 2014 and 2018 [61] 

Maximum demand periods are usually short. In any given year, the 

time in which the maximum annual demand occurs is mostly limited 

to one or two months per year, as illustrated in Figure 36. 

Figure 36: Maximum demand per month for 2014 and 2018 [62] 

The generation capacity that is needed to meet the maximum 

demand only has to be available for a fraction of the time during any 

given year, as is illustrated in Figure 37 for the calendar years 2014 

and 2018 respectively. 
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Load duration curves are used to quantify the amount of electrical 

energy demanded as a percentage of the time for which a given 

demand existed. They are of critical importance as peak demand 

periods necessitate that electricity utilities have the capabilities to 

muster the required generating capacity to meet the demand while 

-at the same time- keeping the costs associated with the provision 

of such capacity as low as possible.  

In reference to the load duration curve for 2018 as shown in Figure 

37, the minimum aggregate load in the year corresponded to 

approximately 355 MW. Some 512 MW of generating capacity were 

required for 50% of the year, while a generating capacity of 553 MW 

was needed for 25% of the year, 590 MW for 10% of the year, and 

about 640 MW-plus was required for less than 1% of the year. 

Figure 37: National load duration curves for 2014 and 2018 [63] 



72                                            State of the Namibian Electricity Sector - 2019

6.7 Electricity Supply 

The total electrical energy procured by NamPower, between the 

calendar years 1990 and 2018, in TWh per year, is depicted in Figure 

38, including the year-on-year percentage change.  

Figure 38: Total electrical energy procured between 1990 and 2018 [64] 

As a result of the single buyer electricity market (see section 6.5), 

NamPower supplied (almost all) the electrical energy consumed in 

Namibia in the period under consideration. It is noted that off-grid 

electricity supplies and those sourced from embedded generation 

plant are not included in electricity supply figures. 

Electrical energy procured by NamPower increased from almost 

1.9 TWh in 1990, to 4.6 TWh in 2018, i.e. an increase of factor 2.5.  

The percentage year-on-year change in the electricity procured 

ranges  between –5.3% and +16.6% per year, with an average annual 

growth of +4.1% between the calendar years 1990 and 2018 (using 

a least squares fit).  

In total, 23 out of 28 years (i.e. excluding the year 1990 which is the 

reference year) are characterised by a positive year-on-year increase 

in the annual electrical energy procured by NamPower. 

Figure 39 focuses on the decade between the financial years 

2009/10 and 2018/19, and shows the total electrical energy 

procured and sold by NamPower in this period, in TWh per year. 
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Figure 39: Total electricity procured and sold between 2009/10 and 2018/19 [65] 

Electrical energy consumed in Namibia is either generated locally, or 

imported from regional suppliers. Local supplies are sourced from 

plant owned and operated by NamPower, and local IPPs. 

NamPower’s generation assets include the Ruacana hydro-electric 

plant in the Kunene River, the coal-fired van Eck plant in Windhoek 

and the heavy fuel oil-fired Anixas plant at Walvis Bay.  

Ruacana’s output depends on the availability of water in the Kunene 

River. Flows vary from month to month, and year to year, implying 

highly variable generation outputs. Figure 40 depicts Ruacana’s 

annual electrical energy output and its percentage contribution to 

NamPower’s total generation output per year. 

Figure 40: Ruacana’s output and % contribution to NamPower’s total supplies [66] 
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Figure 41 identifies the sources from which Namibia procured 

electrical energy between 2009/10 and 2018/19. Both regional and 

local suppliers contributed to meet the demand for electricity. In 

addition to the regional supply entities from whom electricity was 

procured, several new local supply entities (other than NamPower) 

commenced operations from 2015 onwards. The first commercial 

IPP, i.e. InnoSun’s 4.5 MW Omburu solar PV plant near Omaruru,  

started grid in-feeding in May 2015. Other IPPs joined later, 

including those that benefit from the Interim Renewable Energy 

Feed-in Tariff (REFIT) programme.  

Figure 41: Local and regional contributors to Namibian electricity supplies [67] 

Figure 42 shows the percentage contribution of each generating 

entity in the period between 2009/10 and 2018/19. 

Figure 42: Percentage contribution to national electricity supplies [68] 
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In the decade between 2009/10 and 2018/19, electricity was mainly 

sourced from the following regional supply entities:  

 South Africa’s power utility Eskom contributed between 23% 

and more than 45% to the total electricity procured by 

NamPower in the past decade. It is a stark reminder that this 

utility remains a critically important supply partner, which is 

particularly relevant as Eskom experiences most severe 

operational challenges, which Namibia may not escape from. 

Figure 43: Percentage of total electricity supplies sourced from Eskom [69] 

 The Zimbabwe Electricity Supply Authority (ZESA) provided up to 

150 MW of baseload power from the coal-fired Hwange power 

station. The maximum contribution to local supplies was in 

2009/10, where ZESA provided almost 24% of the total electricity 

injected into the Namibian grid.  

 NamPower’s supply agreement with the Zambian utility ZESCO

came into effect in January 2010. It is for a 10-year supply period 

for a firm capacity of 50 MW. In 2014/15, ZESCO’s injections 

peaked with a contribution of 9.9% to Namibia’s total electricity 

supplies. 

 The supply contract with Mozambique’s Electricidade de 

Moçambique (EDM) was for up to 30 MW capacity. In the past 

decade, EDM’s maximum electrical energy contribution 

amounted to some 2.5% of total supplies in 2009/10. 
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 Procuring electrical energy from the short-term energy market 

(STEM) of the Southern African Power Pool (SAPP) became more 

viable during the past decade. In 2018/19, STEM contributed 

some 20.7% of the total electrical energy injected into the 

Namibian power system. 

 NamPower as well as several IPPs were the local suppliers of the 

bulk electrical energy used in the country. Figure 44 quantifies the 

total electrical energy sourced by NamPower from local suppliers, 

and its percentage contribution in meeting the local demand 

between 2009/10 and 2018/19.  

Figure 44: Local electrical energy contributors excluding embedded plant [70] 

The contribution of local IPPs, amounting to some 0.9%, 2.6% and 

6.0% of the total units into the system between 2016/17 and 

2018/19 respectively emphasises Namibia’s continued import-

dependence. Figure 45 quantifies the annual electricity imports, and 

their contribution to total electrical energy into the system.  

Figure 45: Imported electricity and percentage to total into the system [71] 



State of the Namibian Electricity Sector - 2019 77

6.8 Access to Electricity 

Urban areas are under the jurisdiction of proclaimed municipalities 

and towns. Many such areas include populated locations on un-

serviced land, i.e. areas without formal provisions for water, 

electricity and sewer services, sometimes referred to as peri-urban 

areas. In contrast, rural areas are those that are administered by 

village or regional councils, and all other locations, including 

communal and commercial farming areas. 

Peri-urban areas are informal settlements within the boundaries of 

municipalities and towns. In 2015, a study undertaken for the ECB 

focused on the electrification status in the main population centres 

[72]. It identified houses/housing structures not served by the grid, 

revealing that more than 73 000 households were without access to 

grid-supplied electricity at the time. The study also estimated that 

peri-urban areas grew by some 5 000 new households per year, 

mainly because of rural-to-urban migration. 

Urban electrification is the responsibility of area-specific distribution 

and supply license holders. Municipalities and towns falling within 

the service area of one of the three REDs are supplied by these 

utilities. Other urban centres are supplied by the local or regional 

authority in whose jurisdiction the area falls, as is the case in 

Windhoek, Keetmanshoop and other towns.  

The MME’s Rural Electricity Distribution Master Plan (REDMP) spells 

out the expansion of rural grid-electricity supplies [73]. It aims to 

enhance access to electricity, focusing on providing grid electricity to 

schools, health facilities and Government offices.  

In 2017, some 71% of urban households were estimated to have 

access to electricity [74]. In rural areas, access to (mostly grid-

supplied) electricity amounts to some 19%. This implies that the 

national electrification rate stands at approximately 45%. Some 

219 380 domestic customers were served in 2016, and an estimated 

521 000 households existed [75]. This implies that some 42% of all 

households were grid-supplied at the time, and that some 3% of 

households were supplied by off-grid services. 
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6.9 Enhancing Access to Electricity 

There are three principal options to create access to electricity:  

1. connect to the national electricity grid; 

2. take supplies from a local mini- or micro-grid; or  

3. use a stand-alone electricity supply system.  

In urban areas, where a distribution grid exists, a grid extension is 

often cost-effective to obtain access to electricity. In areas not fully 

served by a distribution grid, mini-grids are increasingly becoming a 

viable alternative to traditional electricity supplies via the grid. In 

low-demand areas and dispersed settlements, stand-alone 

electricity supply systems, e.g. solar home systems, can provide (at 

least elementary) access to electricity, even if it is not entirely the 

same as being grid-connected.  

Mini-grids are stand-alone electricity systems that supply local 

electricity distribution networks to provide electricity to multiple 

end-users. They are autonomous supply and distribution systems 

that are often not connected to the national grid. One distinguishes 

between mini- and micro-grids: mini-grids are essentially larger 

versions of micro-grids, often with higher supply capabilities. Mini-

grids can be powered by hybrid electricity supply systems, where 

two or more generating options are used, e.g. a diesel-powered 

generator coupled with a solar PV generator or a combination of a 

wind and solar system. 

In Namibia, many thousands of households, mainly in rural areas, 

remain unelectrified (refer to section 6.8). Here, mini-grids can 

unlock additional opportunities to enhance access to electricity. 

Mini-grids can provide households, businesses and institutions with 

electricity, thereby enabling end-users to experience the 

convenience, versatility and commercial opportunities associated 

with having access to reliable electricity services. 

Conventional grid supplies are well regulated in Namibia. In contrast, 

most requirements to upscale the use of mini-grids do not yet exist. 

A multitude of regulatory and legal issues remain to be addressed to 

enable their large-scale implementation.  
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Home electricity supply systems refer to small-scale stand-alone 

power supply systems that provide electrical energy to individual 

end-users. These are mostly not connected to the electricity grid and 

operate autonomously. A large variety of such systems exist, with 

considerable performance variations between them.  

For domestic electricity users, Namibia’s Off-grid Electrification 

Policy introduced a multi-tiered framework with five service tiers. 

Tier 1 provides elementary electricity services, while higher tiers 

allow for an increased electricity use, refer to Table 2.  

Tier 1:  
4 hours/day 

Tier 2:  
4 hours/day 

Tier 3:  
12 hours/day 

Tier 4:  
24 hours/day 

Tier 5:  
24 hours/day 

Electricity 
services for 
lighting, use of 
a radio and for 
phone charging

Tier 1 services, 
plus use of a 
television and 
fan 

Tier 2 services, 
plus the use of 
select low-
power 
appliances, and 
small 
refrigerator 

Tier 3 services, 
plus the use of 
moderate 
household 
power 
appliances 

Tier 4 services, 
plus the full 
use of 
household 
appliances and 
power tools 

Table 2: Multi-tiered electricity services for domestic customers [76]

Multi-tiered electricity services meet individual electricity needs 

while enabling users to choose the most affordable service package. 

The Off-grid Electrification Policy specifies tier 3 as minimum 

standard service level. Future electrification programmes will 

therefore only provide tier 3 or higher access to electricity [23]. 

Consumers with tier 1 or 2 services are not regarded as having access 

to electricity, as this necessitates tier 3, 4 or 5 services. 

For institutional electricity users, the multi-tiered framework 

comprises of three service tiers, as summarised in Table 3.  

Tier 3:  
12 hours/day 

Tier 4:  
16 hours/day 

Tier 5:  
24 hours/day 

Essential electricity 
services, including limited 
lighting and essential 
equipment use required 
for administration 

Comprehensive electrical 
energy provision including 
to all administrative and 
other rooms, as required 

Comprehensive electrical 
and thermal energy 
services, ensuring that the 
entire facility has access to 
modern energy services 

Table 3: Multi-tiered electricity services for institutional customers [76] 
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6.10 Productive Uses of Electricity  

Productive use of electricity means that electricity-dependent 

activities can be undertaken that contribute to an end-user’s 

welfare. Often, such uses aim to create economic value. However, a 

more fundamental indicator answering the question whether or not 

electricity is used productively is whether it enhances an end-user’s 

overall welfare, e.g. by reducing unnecessary effort and/or labour. 

Access to electricity does not imply that productive uses of 

electricity will automatically occur. Little empirical evidence exists 

that there is a direct link between access to electricity on the one 

hand and the productive uses of electricity on the other.  

Often, obtaining access to electricity implies that one or several 

other energy forms are displaced, and that the use of electricity 

merely supports an end-user’s basic consumptive needs. 

In Namibia, some limited evidence exists that access to electricity 

may enhance an end-user’s propensity to start a business, for 

example by opening a hair salon, a shebeen or starting a trade. Such 

activities may contribute to income and possibly create some 

employment. However, informal businesses in particular may rely on 

family members who do not receive payments for services. In such 

cases, it would remain unclear whether additional welfare was 

created.  

It is not a foregone conclusion that the productive uses of electricity 

lead to poverty reduction and/or socio-economic upliftment. 

Investing in electricity infrastructure must therefore not be confused 

with lifting people out of poverty. While access to electricity may 

enhance educational outcomes, or allow for entrepreneurial 

activities, there are many other necessities that must be met before 

the use of electricity is truly productive. 

Investments in productive uses of electricity necessitate access to 

capital, e.g. for electric appliances. In addition, economic value 

creation necessitates customers and markets. Enhancing access to 

electricity must therefore also provide such collateral support. 
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6.11 Electricity Customers 

This section quantifies Namibia’s different electricity customers. 

6.11.1 Domestic Electricity Customers  

Figure 46 shows the number of domestic electricity connections 

served by the three REDs, Oshakati Premier Electric (OPE), the 

central and southern distribution areas as well as NamPower 

Distribution in the decade between 2009/10 and 2018/19.  

Figure 46: Number of domestic electricity customers per main distributor [77] 

Between 2009/10 and 2018/19, the number of domestic 

connections served increased by an average of +4.6% per year, to 

some 251 000 in 2018/19, as shown in Figure 47. 

Figure 47: Total domestic electricity customers served and annual growth [77] 
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6.11.2 Commercial Electricity Customers  

Figure 48 shows the number of commercial electricity customers 

served by the main electricity distribution entities operating in the 

country’s electricity distribution industry (EDI) between 2009/10 

and 2018/19.  

Figure 48: Number of commercial electricity customers per main distributor [77] 

Between 2009/10 and 2018/19, the total number of commercial 

customers increased by an average of +1.2% per year, to almost 

20 000 in 2018/19, as illustrated in Figure 49. 

Figure 49: Total commercial electricity customers served and annual growth [77] 
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6.11.3 Large Power User Customers 

Figure 50 shows the number of large power users (LPUs) served by 

the main electricity distribution entities operating in the EDI in the 

decade between 2009/10 and 2018/19.  

Figure 50: Number of large power user customers per main distributor [77] 

Between 2009/10 and 2018/19, large power user customer numbers 

increased by an average of +4.2% per year, to almost 2 500 in 

2018/19, as shown in Figure 51. 

Figure 51:  Total large power user customers served and annual growth [77] 
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6.11.4 Total Electricity Customers 

Figure 52 shows the total number of electricity customers served by 

the main distribution entities operating in the country’s EDI in the 

decade between 2009/10 and 2018/19. 

Figure 52: Total distribution customers per main distribution entity [77] 

In the decade between 2009/10 and 2018/19, the total number of 

customers served by the main entities operating in the Namibian EDI 

increased by an average of +4.3% per year, to some 275 000 in 

2018/19, as shown in Figure 53. 

Figure 53: Total electricity customers served by Namibia’s EDI [77] 
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6.12 Electricity Sales 

This section quantifies the electricity distribution industry’s sales. 

6.12.1 Total Sales 

Figure 54 shows the main electricity distribution entities’ total 

annual sales (in TWh per year, which is abbreviated TWh/a as is 

elaborated in Annex 1) between 2009/10 and 2018/19. 

Figure 54: Total annual electricity sales per main distribution entity [77] 

Total annual EDI sales reached almost 2.44 TWh in 2018/19, growing 

at an average annual +3.6%/a in the decade between 2009/10 and 

2018/19, as shown in Figure 55. 

Figure 55: Total annual electricity sales in the EDI and annual growth [77] 
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The EDI’s main electricity distribution entities’ total sales per year 

are shown in Figure 56, in TWh per year. 

Figure 56: Total annual sales per main distribution entity per year [77] 

Figure 57 shows the EDI’s main electricity distribution entities’ total 

sales per main customer category, in the decade between 2009/10 

and 2018/19, in TWh per year. 

Figure 57: Total annual electricity sales per main customer category [77] 
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Figure 58 shows the percentage of total electricity sales in each of 

the main electricity distribution areas in the EDI, in 2009/10. 

Figure 58: Percentage total sales per main distribution area in 2009/10 [77] 

In 2018/19, the percentage of sales per main distribution area, as 

depicted in  Figure 59, remain similar to those in 2009/10, noting 

however that NORED’s % sales increased considerably, while those 

in central Namibia decreased by some 5%. 

Figure 59: Percentage total sales per main distribution area in 2018/19 [77] 
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6.12.2 Sales to Domestic Customers 

Figure 60 depicts the annual domestic electricity sales per main EDI 

distributor between 2009/10 and 2018/19, in TWh per year. 

Figure 60: Annual sales to domestic customers per main distributor [77] 

The total annual sales to domestic customers reached almost 

0.99 TWh in 2018/19, growing at an average annual +4.1%/a in the 

decade between 2009/10 and 2018/19, as is depicted in Figure 61. 

Figure 61: Total annual domestic electricity sales and annual growth [77] 
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6.12.3 Sales to Commercial Customers 

Figure 62 shows the annual commercial electricity sales per main EDI 

distributor, in TWh per year, in the decade between 2009/10 and 

2018/19. 

Figure 62: Annual electricity sales to commercial customers [77] 

The total annual sales to commercial customers stood at some 

0.36 TWh in 2018/19, growing at an average annual +2.4%/a in the 

decade between 2009/10 and 2018/19, as is depicted in Figure 63. 

Figure 63: Total annual commercial electricity sales and annual growth [77] 
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6.12.4 Sales to Large Power Users 

Figure 64 depicts the annual electricity sales to large power users 

(abbreviated LPUs) per main EDI distribution entity serving LPUs, in 

TWh per year, in the decade between 2009/10 and 2018/19. 

Figure 64: Annual electricity sales to large power users in the EDI [77] 

The total annual sales to commercial customers amounted to almost 

1.1 TWh in 2018/19, growing at an average annual +4.0%/a in the 

decade between 2009/10 and 2018/19, as is depicted in Figure 65. 

Figure 65: Total annual electricity sales to LPUs served by the EDI [77] 
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6.12.5 Sales per Domestic Customer 

Figure 66 shows the annual average electricity sales per domestic 

customer served by the EDI’s main electricity distributors, in kWh 

per customer per year (which is abbreviated kWh/customer/a), in 

the decade between 2009/10 and 2018/19.  

Figure 66: Average annual sales per domestic customer per main distributor [77] 

The average annual electricity sales per domestic customer per year, 

expressed in kWh per customer per year, are shown in Figure 67. 

Figure 67: Average annual sales per domestic customer per year [77] 
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6.12.6 Sales per Commercial Customer 

Figure 68 shows the annual average electricity sales per commercial 

customer served by the EDI’s main electricity distributors, in kWh per 

customer per year, in the decade between 2009/10 and 2018/19. 

Figure 68: Average annual sales per commercial customer per distributor [77] 

The average annual electricity sales per commercial customer per 

year are depicted in Figure 69. 

Figure 69: Average annual sales per commercial customer per year [77] 
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6.12.7 Sales per Large Power User 

Figure 70 shows the annual average electricity sales per large power 

user served by the EDI’s main electricity distributors, in kWh per 

customer per year, in the decade between 2009/10 and 2018/19.  

Figure 70: Average annual sales per LPU customer per main distributor [77] 

The average annual electricity sales per large power user per year 

are depicted in Figure 71. 

Figure 71: Average annual sales per LPU customer per year [77] 
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6.13 Revenue from the Sale of Electricity 

Figure 72 depicts the total annual revenue generated from the sale 

of electricity by the EDI’s main distribution entities, in billions of N$ 

per year, and annual average percentage revenue growth. 

Figure 72: Total annual revenue from electricity sales and annual growth [77] 

Figure 73 shows the revenue generated by each of the main 

electricity distribution entities between 2009/10 and 2018/19, in 

billions of N$ per year. 

Figure 73: Revenue per main electricity distributor per year [77] 
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Figure 74 depicts the total annual revenues generated by the EDI’s 

main electricity distributors, in billions of N$ per year, in the decade 

between 2009/10 and 2018/19; the percentage of total revenues 

generated per main entity per year is also shown. 

Figure 74: Total annual revenues generated per EDI’s main distributors [77] 

Figure 75 shows the total revenues generated by the EDI’s main 

distributors, and the percentage contribution per main customer 

category. Sales to LPUs generate the largest share of annual 

revenues in the EDI, followed by those to domestic customers.  

Figure 75: Total annual revenues generated per main customer category [77] 
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Figure 76 shows the percentage share of total annual revenues 

generated per main distribution entity in 2009/10. 

Figure 76: Percentage share of total revenue per EDI distributor in 2009/10 [77]  

In 2018/19, the percentage share of total revenue per main 

distributor has changed only slightly, as depicted in Figure 77. 

Figure 77: Percentage share of total revenue per EDI distributor in 2018/19 [77] 
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6.14 Average Price per Unit of Electricity 

The average price per unit of electricity is determined by dividing the 

total revenues generated from the sale of electricity by the total 

sales in a given year.  

Figure 78 shows the development of the average price per unit of 

electricity for each of the EDI’s main distributors, expressed in N$ 

per kWh, in the decade between 2009/10 and 2018/19. 

Figure 78: Average price of electricity per main EDI distributor [77] 

Figure 79 shows the average price per unit of electricity for each of 

the EDI’s main distributors between 2009/10 and 2018/19. 

Figure 79: Average electricity price per main EDI distributor per year [77] 
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6.14.1 Average Domestic Price of Electricity 

The average domestic price of electricity is determined by dividing 

the revenues from the sale of electricity to domestic customers by 

the amount of electrical energy consumed.  

Figure 80 shows the development of the average domestic 

electricity price per main distributor from 2009/10 to 2018/19. 

Figure 80: Average domestic price of electricity per main EDI distributor [77] 

Figure 81 shows the average domestic price of electricity per main 

distributor per year. 

Figure 81: Average domestic price of electricity per main distributor per year [77] 
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6.14.2 Commercial Price of Electricity 

The average price of electricity sold to commercial customers is 

determined by dividing the revenues generated from the sale of 

electricity to commercial customers by the respective sales volume 

in a given year.  

Figure 82 shows the development of the average commercial 

electricity price per main distributor from 2009/10 to 2018/19. 

Figure 82: Average commercial electricity price per main distributor [77] 

Figure 83 shows the average commercial price of electricity per main 

distributor per year between 2009/10 and 2018/19. 

Figure 83: Average commercial price of electricity per main distributor per year [77] 
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6.14.3 Large Power User Price of Electricity 

The average price of electricity sold to LPUs is determined by 

dividing the revenues generated from the sale of electricity to LPU 

customers by the respective sales volume in a given year.   

Figure 84 shows the development of the average LPU electricity 

price per main distributor between 2009/10 and 2018/19. 

Figure 84: Average LPU price of electricity per main distributor [77] 

Figure 85 shows the average large power user price of electricity per 

main distributor per year between 2009/10 and 2018/19. 

Figure 85: Average LPU price of electricity per main distributor per year [77] 
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6.15 Composition of End-User Electricity Price 

The average end-user electricity price has several components, 

being made of the generation, transmission and distribution price 

contributions plus various levies that are collected through the sale 

of electrical energy.  

Figure 86 shows the development of NamPower’s average 

generation price, and its corresponding annual growth rate. 

Figure 86:  NamPower’s average generation price and annual growth [78] 

Figure 87 shows the development of NamPower’s average 

transmission price, and corresponding annual growth rate. 

Figure 87: NamPower’s average transmission price and annual growth [78] 

Figure 88 shows the development of the average cost of distributing 

electricity, and its corresponding annual growth rate.   
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Figure 88: Average cost of electricity distribution and annual growth [78] 

Figure 89 shows the development of the average distribution end-

user price of electricity, noting however that all electricity-related 

levies that are part of the end-user’s price of electricity have been 

excluded here. 

Figure 89: Composition of the average end-user price of electricity [78] 

In addition to the generation, transmission and distribution price 

contributions to the average distribution end-user electricity price, 

the following electricity-related levies applied in 2018/19: 

 to NamPower’s bulk price of electricity, both the ECB levy of 

N$ 0.0203/kWh and the National Energy Fund (NEF) levy of 

N$ 0.016/kWh were added; in addition to 

 the ECB and NEF levies, at the same rates as given above, and a 

local authority surcharge (having an EDI-wide average of 

approximately N$ 0.12/kWh) were added to the price of 

electricity paid by distribution end-users.   
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6.16 Electricity Tariffs 

This section presents a selection of end-user electricity tariffs. Such 

charges are annually approved by the ECB, and used by licensees 

when charging customers for electricity services.  

Generally, a distinction is made between pre- and post-paid tariffs. 

The former consists of a single charge expressed in N$ per kWh, 

while the latter has a fixed as well as a variable (i.e. consumption-

related) component.  

6.16.1 Domestic Electricity Tariffs 

Figure 90 shows select pre-paid domestic tariffs as applied by the 

main distributors between 2014/15 and 2018/19, in N$ per kWh. 

Figure 90: Select pre-paid domestic electricity tariffs [79] 

The energy-related charge of select post-paid domestic electricity 

tariffs are shown in Figure 91. 

Figure 91: Energy charges of select post-paid domestic electricity tariffs [79] 
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6.16.2 Business Electricity Tariffs 

Figure 92 shows select pre-paid business tariffs as applied by the 

main distributors between 2014/15 and 2018/19, in N$ per kWh. 

Figure 92: Select pre-paid business electricity tariffs [79] 

The energy-related charge of select post-paid business electricity 

tariffs in the service areas of the main distributors are shown in 

Figure 93. 

Figure 93: Energy charges of select post-paid business electricity tariffs [79] 
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6.17 Electricity Use and Gross Domestic Product 

A country’s economic performance is quantified (amongst others) in 

terms of the gross domestic product (GDP) generated.  

Figure 94 shows the local electrical energy use (left vertical scale, in 

TWh per year) and the real GDP at constant 2009 N$ (shown as red 

solid line, referring to the right-hand vertical scale) and the nominal 

GDP at market prices (red dotted line), between the calendar years 

2009 and 2018, in billions of N$ per year. 

Figure 94: Namibian electrical energy use and gross domestic product [80] 

Figure 95 shows the real GDP (at constant 2009 N$) generated per 

kWh of electrical energy used in Namibia, between 2009 and 2018, 

and the percentage change per year (red dots, referring to the right-

hand vertical scale). While not every N$ of GDP generated requires 

electricity, the ratio of GDP to national electricity consumed remains 

a useful economic indicator. Since 2015, the real N$ GDP/kWh locally 

used decreased each year.  

Figure 95: Real GDP generated at constant 2009 N$ per kWh used locally [80] 
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6.18 Electricity Use Per Capita 

Namibia’s population is estimated to have increased from some 2.1 

million in 2011, to approximately 2.4 million in 2018 [81].  

Figure 96 shows the real GDP (at constant 2009 N$, in billions of N$ 

per year) and estimated total population, in millions. 

Figure 96: Real GDP and total population between 2009 and 2018 [82] 

Based on the above population estimates, and the national 

electricity demand presented in section 6.6, the average annual per 

capita electricity use (in kWh per person per year) can be computed. 

It is shown in Figure 97, including the associated percentage annual 

change, using 2009 as base year.  

Figure 97: Average electrical energy consumption per capita per year [82] 
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The per capita electrical energy use depicted in Figure 97 is not the 

actual electricity consumption per person. With only some 45% of 

the country’s population benefitting from having access to electricity 

services (refer to section 6.8), the annual average per capita 

electricity use shown in Figure 97 is indicative at best. 

As elaborated in section 6.12.5, the domestic end-user consumption 

of electricity amounts to some 2 000 kWh per customer per year (in 

the case of CENORED), and about 6 250 kWh per customer per year 

in central Namibia. Therefore, using the national average household 

size of 4.7 persons [83], the annual average consumption per 

domestic resident amounts to about 425 kWh/person/year in the 

case of CENORED, and about 1 330 kWh/person/year for end-users 

in central Namibia.  

A more differentiated view of the domestic consumption emerges 

when quantifying the percentage of domestic customers in terms of 

their annual electricity consumption, per main distributor. This is 

depicted in Figure 98, which shows that almost 50% of all domestic 

customers served by CENORED consume some 1 200 kWh/a or less. 

In contrast, only some 3% of the domestic customers served by the 

City of Windhoek fall into this low consumption bracket. This implies 

that domestic electricity use is considerably spread in terms of the 

actual annual electricity requirements across the main distributors. 

Figure 98: Percentage domestic customers and their annual electricity use [84] 
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6.19 Renewable Energy Contribution 

Figure 99 shows the percentage contribution from all local 

renewable energy generation sources to total local electrical energy 

sales by NamPower, thus excluding the contributions from 

embedded and behind-the-meter plant. Namibia’s continued 

reliance on imported electricity, most of which is generated at coal-

fired power stations in the region, is evident. 

Figure 99: Contribution of renewable energy supplies to total local sales [85] 

6.20 Grid Emissions Factor 

Figure 100 quantifies the average carbon dioxide emissions per kWh 

of electrical energy sold by NamPower (and therefore excluding the 

electrical energy produced by embedded and behind-the-meter 

generators) between 2009/10 and 2018/19, in kg CO2 per kWh. 

Figure 100: Average kg CO2 per kWh electrical energy sold in Namibia [86] 
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7 Towards Namibia’s Electricity Future 

This chapter reflects on the options to secure Namibia’s future 

electricity supplies.  

Using a particular scenario, this chapter illustrates the choices to 

strengthen electricity supplies, and what these would imply. 

Deliberately, it is a high-level perspective on the future, and not an 

in-depth assessment as was undertaken in the 2016 National 

Integrated Resource Plan [21], as is to be updated in early 2020. 

7.1 Local Electricity Demand between 2009/10 and 2018/19 

Section 6.6 presented the electricity demand between 1990 and 

2018. This section focuses on the decade between 2009/10 and 

2018/19, assessing the evolution of the local electricity demand. 

Figure 101 shows the historical development of the local electrical 

energy demand served by NamPower, excluding the Skorpion Zinc 

Mine, Orange River farms, and all contributions from embedded IPPs 

and behind-the-meter generation plant. Except for 2018/19, the 

past decade was characterised by positive year-on-year growth of 

the local demand for electrical energy. Overall, demand declined by 

–2.7%/a  from 2017/18 to 2018/19, and grew by a maximum of 

+7.2%/a between 2010/11 and 2011/12. The average annual growth 

rate of the local demand for electrical energy was +3.9%/a (least 

squares fit).   

Figure 101: Electrical energy demand between 2009/10 and 2018/19 [87] 
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Figure 102 shows the development of the system maximum demand 

served by NamPower between 2009/10 and 2018/19, both in- and 

excluding the Skorpion Zinc Mine, and excluding all contributions by 

local IPPs.  

Figure 102: Maximum demand requirements between 2009/10 and 2018/19 [88] 

In past decade, the annual maximum demand growth rates 

(excluding Skorpion) ranged between –4.6%/a from 2016/17 to 

2017/18, to some +7.8%/a between 2013/14 to 2014/15. The 

average annual maximum demand growth (excl. Skorpion) 

amounted to almost +3.2%/a, using a least squares fit.   

7.2 Projected Electricity Demand from 2019/20 to 2028/29 

The future is unlikely to be a replication of the past, especially in light 

of the many alternatives that electricity end-users have. It 

nevertheless remains instructive to ask how the future would look 

like if historical growth rates were to be similar to those that will 

shape the demand for electrical energy in coming years.  

Three projected future demand scenarios are introduced, which are 

to be served by NamPower (including from imports), IPPs and the 

MSB IPPs: a low-growth future, at +2.9%/a, a middle-of-the-road 

scenario at +3.9%/a (corresponding to the past decade’s average 

electrical energy growth rate), and a high-growth future at +4.9%/a. 
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Figure 103 shows the projected demand for electrical energy 

between 2019/20 and 2028/29, assuming a growth of +3.9% ± 1.0% 

per year; a cone of uncertainty indicates the upper/lower growth 

values, also noting that an average assumed transmission loss of 

9.5% is included. 

Figure 103: Projected electrical energy demand with cone of uncertainty [90] 

Three system maximum demand projections (excl. Skorpion) are 

shown in Figure 104, with a maximum demand growth of +3.2%±

1.0%/year; a cone of uncertainty shows the upper/lower limits. 

Figure 104: Projected system maximum demand with cone of uncertainty [90] 

7.3 Local Electricity Suppliers between 2009/10 and 2018/19 

Figure 105 shows the local sources of electrical energy, noting that 

all embedded / behind-the-meter generation plant operating in 

Namibia are excluded. Figure 105 also shows the local electricity 

demand, refer to the grey line, excl. Skorpion and the Orange River 

projects, as well as the percentage that local suppliers met the local 
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demand. The years 2017/18 and 2018/19 saw the lowest 

proportional local supply contributions in the past decade. Here, 

local supplies covered only 36.0% and 36.3% of local demand 

respectively, despite the arrival of numerous IPPs.  

Figure 105: Local electrical energy suppliers between 2009/10 and 2018/19 [89] 

The individual contributions of local suppliers (excl. all embedded 

and behind-the-meter plant, as stated before) as a percentage of 

total local supplies are quantified in Figure 106. The figure also 

emphasises the high annual percentage contributions from 

NamPower’s generation assets.  

Figure 106: Percentage contribution to local supplies per main generator [89] 

From 2014/15 onwards, local commercial IPPs started injecting 

electrical energy into the grid, thereby adding to locally sourced 
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supplies. As illustrated in Figure 107, the electrical energy 

contributions by Omburu (from 2014/15), the REFIT IPPs (from 

2016/17), the two IPPs operated by GreeNam and the Alten IPP (all 

three from 2018/19) make a small but growing contribution to local 

electrical energy supplies, explicitly not including the contributions 

of embedded and behind-the-meter plant.  

Figure 107: Increasing contribution to local electricity supplies by local IPPs [89] 

The pie charts in Figure 108 illustrate the changing local supply realities. 

The left pie chart shows the supply entities in 2017/18. In that year, 

NamPower contributed some 90% to local supplies, while the REFIT and 

Omburu IPPs contributed some 9% and 1% respectively. In 2018/19, refer 

to the right-hand pie chart shown below, the REFIT IPPs contributed some 

12% of total supplies. In the same year, the operations of GreeNam and 

Alten commenced, thereby adding some 3% and 5% to local supplies 

respectively, explicitly not including the contributions of embedded and 

behind-the-meter plant. 

Figure 108: Local electrical energy contributors in 2017/18 and 2018/19 [89] 
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7.4 Projected Local Supplies between 2019/20 and 2028/29 

Section 7.2 presented projections modelling the potential 

development of the local demand for electrical energy and the 

system maximum demand between 2019/20 and 2028/29. 

This section selects a specific future scenario to illustrate if and in 

how far the local demand for electrical energy is met. This section 

focuses solely on the likely sources of local electricity supply that are 

expected to become available in the decade between 2019/20 and 

2028/29. As was the case in the previous sections, this section’s 

principal purpose is to present a high-level view of the potentials 

that the future holds, rather than an in-depth analysis as is typically 

part of an Integrated Resource Plan. 

The future electricity supply scenario considered in this section 

comprises of the following generation options and the associated 

average annual capacity factors (abbreviated cf) that has been 

assumed in this scenario: 

Operational plant in 2019/2020: 

 347 MW hydro-electric Ruacana cf 43%; 

 30 MW coal-fired Van Eck  cf 15%, 

reducing to 15MW from 2024/25 

 22.5 MW HFO-fired Anixas  cf   5%; 

 4.5 MW solar PV Omburu IPP  cf 30%;  

 65 MW solar PV REFIT IPPs  cf 30%; 

 5 MW wind REFIT IPP  cf 48%; 

 20 MW solar PV GreeNam IPPs cf 30%; 

 37 MW solar PV Alten IPP  cf 30%;  

In addition, the future scenario includes the following generation 

plant that are assumed to be successively added to the total national 

supply mix, including IPPs that are to become operational to supply 

contestable customers under the new modified single market model 

(these are identified as MSB IPPs): 
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From the third quarter of 2020/2021: 

 20 MW solar PV Omburu  cf 30%; 

 10 MW solar PV MSB IPP 1  cf 30%; 

From the third quarter of 2021/2022: 

 20 MW solar PV IPP  cf 30%; 

 20 MW solar PV MSB IPP 2  cf 30%; 

 10 MW solar PV MSB IPP 3  cf 30%; 

From the third quarter of 2022/2023: 

 44 MW wind at Diaz   cf 48%; 

 40 MW wind at Lüderitz   cf 48%; 

 10 MW solar PV MSB IPP 4  cf 30%; 

From the third quarter of 2023/2024: 

 40 MW biomass-fired at Otjikoto  cf 65%; 

 50 MW firm power project  cf 10%; 

 10 MW solar PV MSB IPP 5  cf 30%; 

From the third quarter of 2024/2025: 

 10 MW solar PV MSB IPP 6  cf 30%; 

 10 MW solar PV MSB IPP 7  cf 30%; 

 50 MW wind IPP  cf 48%; 

From the third quarter of 2025/2026: 

 100 MW wind IPP  cf 48%; 

From the third quarter of 2026/2027: 

 20 MW solar PV MSB IPP 8  cf 30%; 

From the third quarter of 2027/2028: 

 50 MW wind IPP   cf 48%;

Figure 109 illustrates how the local generating capacity identified 

above contributes to local electricity supplies in the coming decade, 

as per the scenario described before. It is noted that the present 

scenario is only one of many possible futures, and only serves to 

illustrate a particular choice of a future electricity mix. Figure 109 

also includes the projected local demand, shown as a grey line, 

including an assumed transmission loss of 9.5%, to illustrate how 

and to which degree the various local supply sources meet the 

increasing local demand for electrical energy.
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Figure 109: Projected development of local electricity generation sources [90] 

Figure 110 shows the percentage contribution of the main local 

supply entities, i.e. NamPower, IPPs and MSB IPPs (i.e. electricity 

suppliers that are projected to establish themselves as a result of the 

operationalisation of the MSB), in meeting the local demand. 

Figure 110: Contributions of the main supply entities to local demand [90] 



State of the Namibian Electricity Sector - 2019 117

Figure 111 depicts the main local electrical energy supply entities 

included in the scenario introduced in this section, and their 

projected annual energy contributions. It also quantifies the annual 

percentage contribution that all local renewable energy sources, 

incl. Ruacana, included in the supply scenario, make in meeting the 

projected local demand for electrical energy.  

Figure 111: Local contributions meeting projected local demand [90] 

Figure 112 shows the percentage contribution of all main entities 

included in the present scenario in meeting the projected demand 

for electrical energy over the coming decade. It is noted that 

transmission losses of 9.5% of total supplies are included in the 

demand projections discussed in this section, while all embedded 

and behind-the-meter plant are explicitly excluded. 

Figure 112: Percentage contributions of main supply entities to meet demand [90] 
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8 Technologies Shaping Namibia’s Electricity Future 

This chapter highlights some of the key technologies shaping the 

future of electricity use and therefore the future of the country’s 

electricity supply and distribution sectors. 

8.1 Energy Efficiency 

Energy efficient appliances reduce the consumption and use of 

electricity while also often providing improved or at least similar 

services than less-efficient options. Energy efficiency is principally 

about doing more while using less resources. 

Between 2015 and 2030, global industrial energy use is projected to 

grow by almost 50% unless large-scale energy efficiency 

improvements are put in place [91]. Such an increase in the demand 

in energy will be most challenging to meet, and necessitates many 

significant technical improvements as well as changes in the 

expectations of end-users. Radical process efficiencies and the 

systematic application of energy efficient technologies and practices 

are therefore one of the critical steps to reduce the scale and scope 

of energy-related investments. 

Figure 113: Emcon’s 6-star rated green building certified offices in Windhoek [92] 
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Today, a most considerable number of technical advancements take 

place across the globe, producing an ever-wider array of energy 

efficient measures, technologies and practices. Investments in 

energy efficiency and energy management technologies play a 

critical role in reducing operating costs, mainly by lowering the 

demand for electricity. These often reduce the overall life-cycle costs 

and energy demand, thereby rendering many energy efficient 

technologies top-priority items in the modern energy manager’s 

toolbox. 

In many instances, decreasing the energy use of specific processes 

also helps in reducing the overall environmental impacts, including 

a reduction of the use of natural resources. Here, decreases of 

carbon dioxide or other greenhouse gas emissions are amongst the 

many other ways in which the footprint generally associated with 

energy consumption is effectively reduced. Energy efficient 

technologies are therefore often used in virtuous investments, i.e. 

those bringing about more desirable changes than suggested by 

their immediate savings.  

Figure 114: Innovative solar-integrated roof at Tunacor, Walvis Bay [93] 
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8.2 Electricity Storage 

Electricity storage technologies absorb and store energy, and release 

it on demand [94]. In power systems that include intermittent 

generation sources, these features are essential, allowing for a 

higher percentage penetration and better integration of such 

generation capacities. For electricity consumers wishing to become 

more autonomous from grid services, installing their own renewable 

energy electricity supplies coupled with a storage system increases 

the reliability and independence of such supply systems. And for 

end-users not connected to the grid, storage readily extends the 

electricity supply into periods where generation does not take place, 

for example when the sun is not shining or the wind is not blowing.  

For electricity utilities, storage systems are critical for power quality 

management, to provide frequency control functions and address 

voltage fluctuations in networks. In addition, temporary changes in 

peak demand necessitate the time shifting of supplies, and to store 

energy in off-peak periods for dispatch in times of peak demand.  

Also, storage systems at critical substations may reduce congestion 

and delay network upgrades, and may also serve as emergency 

power supply for critical protection and control equipment [94].  

Figure 115: A 1 MWh LiFePo battery storage plant at Sesriem [95] 

From an electricity end-user perspective, storage systems can 

reduce the consumption in high-cost peak demand periods for re-

charge in off-peak periods, thereby lowering the total cost of supply. 

In addition, storage systems are commonly in use as emergency 
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and/or uninterruptable power supplies, especially for critical 

information and communication technologies.  

Figure 116: Blue Nova 40 kWh lithium electrical storage system [96] 

Storage technologies have not yet been mainstreamed in the 

country’s electricity sector, and their use remains limited. However, 

the improving reliability, decreasing costs and improved safety 

render contemporary electricity storage technologies an ever more 

eligible part in energy supply systems at national and local network 

level, as well as in commerce and industry and by domestic end-

users. 

As yet, the complete absence of regulatory provisions for storage 

systems remains a barrier, and includes the absence of tariffs for 

ancillary services and rules for the deployment of storage systems. 

However, as more power supply projects include storage systems, 

the policy maker, regulatory authority as well as end-users will 

improve their appreciation of the implications that modern storage 

systems have for electricity supplies.  

Further consideration is needed to enhance the role and benefits of 

electricity storage systems in the electricity supply industry: 
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a. legal and regulatory provisions and rules to enable 

compensation for grid-connected storage systems; 

b. performance and operational standards for the 

implementation of grid-connected storage systems; and 

c. enhancing the resilience of network infrastructure through 

the integration of electricity storage systems. 

Figure 117: TESVOLT 40 kWh lithium electrical storage system [97] 

8.3 Electric Vehicles 

Internationally, the number of electric vehicles (EVs) for day-to-day 

applications is increasing, and most of the world’s main auto 

manufacturers have begun adding them to their portfolio. This 

development is driven by efforts to reduce man-made atmospheric 

carbon dioxide emissions, including those generated in the transport 

sector. Decades of research have resulted in considerable 

technology and cost advances in high-performance mobile energy 

storage systems, including those based on lithium-ion, nickel-

cadmium and other chemistries. 

As indicated in section 8.2, electricity storage technologies have a 

multitude of applications, including the use for mobility. The auto 

industry has realised that EVs can be much more than a mode of 
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transport. Vehicle-to-home and vehicle-to-grid applications are a 

potentially significant and lucrative market, and support the trend 

towards using cleaner and less environmentally damaging 

technologies.  

Figure 118: A BMW i3 - one of the first electric vehicles registered in Namibia [98] 

A major selling point for Namibian EV users is that clean self-

generated electricity can be used to displace fossil fuels. Refuelling 

the car at home or at the office can be convenient and more cost 

competitive than doing so using conventional vehicle fuelling 

options, especially considering the country’s immense solar 

resource. For example, an investment in a shaded carport can at the 

same time create a charging station, giving new meaning to the term 

‘being charged-up’ when leaving the office!  

The versatility of EVs is particularly evident as they can be recharged 

using standard electricity connections in addition to a variety of high-

voltage rapid chargers, where these are available. In Namibia, a 

critical challenge remains that country-wide recharge infrastructure 

is not yet in place; in view of the considerable distances between 

most towns in Namibia, this aspect remains a significant obstacle.  

From an environmental perspective, EVs have no tailpipe emissions. 

This is especially important in urban areas where vehicle use 

contributes to hazardous particulate matter emissions  which 

promote smog formation, as well as to the emissions of carbon 
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dioxide. When the sources with which EVs are recharged are clean, 

for example when powered from photovoltaic, wind, hydroelectric 

or biomass power, the life-cycle emissions of an EV are considerably 

lower than those of a comparable fossil-fuelled vehicle. 

Figure 119: UNDP’s vehicle-to-grid station recharging an electric Nissan Leaf [99] 

Contemporary energy storage technologies used in modern EVs are 

less environmentally degrading than most older battery types that 

were common some years ago. For example, lithium-ion batteries 

hold three times the energy and generate twice the power of 

batteries that are used in common hybrid vehicles, and are less toxic 

than nickel or lead. Still, EVs contain materials, including rare-earth 

metals for magnets and lithium. The supply of such materials is 

limited, and necessitates extensive mining operations [94].  

Lithium is produced from brine lake deposits and pegmatites; some 

60% of global supplies are from brines. Recent demand for lithium 

has increased exponentially. Applications for energy storage 

solutions are found in a vast number of appliances, including in the 

energy, communications and computer industry.  

Batteries account for some 20% of the total current demand for 

lithium and are forecast to make up an increasingly higher share as 

the sale of EVs expands throughout the world. Typically, the battery 

in EVs contain between 2 and 15 kg of pure lithium. Given the rapid 
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uptake of EVs, demand for lithium is expected to increase to 

between 75 000 and 200 000 tonnes per year (i.e. between 370 000 

and 1 100 000 tonnes per year of lithium carbonate equivalent). This 

is more than three times the total production of lithium used for all 

applications in 2017 [94]. 

Lithium is finite and its production degrades the environment. This 

makes it essential that end-user appliances that contain such 

materials are maximally recycled, including EVs that have come to 

the end of their useful lives. In small markets or those with a minimal 

penetration of EVs, regulatory controls that ensure that the 

environmental footprint of storage technologies remain small may 

not exist, or not be effective. While some EV manufacturers suggest 

that up to 70% of the original storage capacity remains after 10 years 

of regular vehicle use, it is essential that disused batteries do not end 

up at waste disposal sites. Enthusiasm for EVs should therefore not 

hide the fact that many challenges remain. 

Figure 120: Nissan Leaf (blue & silver) and BMW i3 electric vehicles [100] 

8.4 Smart Grids 

A smart grid is an electricity supply grid that allows for the optimised 

co-ordination of generating plant, grid infrastructure and electricity 

end-users [101]. Smart grids use information and communication 

technologies to maximise the reliability, resilience and stability of 

the grid while minimising costs and negative impacts associated with 

such a system. It entails the creation of highly interactive, needs-

oriented and more resilient supply networks and infrastructure. 

Digital control technologies coordinate the supplies and demands of 

all actors to enhance the real-time optimisation of both individual 
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and collective behaviours of producers and consumers connected 

via the grid. 

A smartened grid also creates scope for the active integration of 

smaller- and small-scale decentralised electricity generation plant, 

including those powered by renewable energies. It will incentivise 

the adoption and use of demand response, demand side 

management, storage as well as energy efficiency measures by end-

users. Such an enhanced integration necessitates the deployment of 

new metering, communication and automation technologies, often 

referred to ‘smart meters’, ‘smart communication technologies, and 

‘smart automation’.  

Figure 121:  Building blocks of a smart(ened) electricity grid [101] 

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 
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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 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. Most such 

infrastructure requirements necessitate considerable investments, 

to successively modernise and upgrade contemporary electricity 

networks and their constituent parts. Information exchange and 

controls 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 to establish and operate a 

smart(ened) grid are not yet in place, noting however that 

Government developed a Smart Grid Policy in 2019, as per section 

5.2.5. Regulatory provisions and communication protocols to enable 

the seamless exchange of data across the grid, and related controls 

linking network assets remain to be developed. Also, suitable market 

structures to smarten-up the grid need to be created. 

Transforming Namibia’s present-day electricity grid into a 

smart(ened) grid implies having to change highly centralised 

producer-controlled networks into increasingly interactive and 

consumer-focused electricity supply systems. As the foundational 

elements of the grid of the future are created, the grid will evolve 

from its present-day state into a smarter future grid. Here it will be 

important that the overall network infrastructure remains secure, 

and services provided by the grid are reliable, stable and affordable 

[101].  
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8.5 The Future of the Grid 

There is no one view about the future of the grid and its most likely 

form, shape and function. Some suggest that the grid will 

increasingly be threatened by defecting customers. Indeed, as the 

self-generation of electricity becomes more popular and cheaper, 

and mobile storage technologies provided by EVs are becoming part 

of the grid infrastructure, there are valid reasons to suspect that the 

future of the grid may be challenged. 

There are, however, several developments that may well secure the 

longer-term future of the electricity grid. Amongst them is that the 

grid may provide services to end-users that are difficult and/or 

impracticable to provide by stand-alone systems. These 

developments imply that existing grid services are extended and 

deepened, thereby moving the grid to beyond being the mere supply 

of electrical energy, as is the business model on which the current 

electricity utilities operating in Namibia is based. 

New grid services can be created when the supply and demand side 

can be better integrated with one another. As consumers become 

prosumers, their view of the grid and its services becomes more 

differentiated than has been the case in the past. To a prosumer, the 

grid offers both supplies and temporary storage services. Surplus 

electrical energy generated today is injected into the grid, and 

withdrawn from it at later. The grid is an existing supply plus storage 

option, and little prosumer capital is required to benefit from its 

services, which is an important advantage. 

The gradual smartening of the grid is likely to see the creation of 

two-way communication and control systems between end-users 

and the grid management entity. Equipped with advanced 

communication, information and grid management tools, a 

smartened grid should allow customers to benefit from cheap 

electricity tariffs in low-demand periods, while creating 

opportunities for injecting electricity in peak demand periods. This 

enables prosumers to benefit from investments in behind-the-meter 

technologies, including self-generation and storage technologies. 

The electricity utility, on the other hand, benefits from long-term 
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customers, who are the fundamental requirement for the continued 

viability of the grid.  

Other entities are also likely to play a part in the electricity grid of 

the future: the scope of services provided by independent entities 

interacting with the grid is likely to increase significantly. These may 

enter into direct supply agreements with large power users, 

electricity utilities, industrial, commercial or mining clients. This will 

broaden the electricity supply industry’s playing field, introducing 

innovation, new services and competition, the latter most likely in 

terms of supply agreements with contestable customers, i.e. those 

that IPPs can directly supply. 

The modified single buyer market framework (see section 6.5.2) will 

allow for the staged entry of competition in the electricity supply 

market. As the regulatory requirements, including tariffs, wheeling 

and supply arrangements are refined, the new roles, requirements 

and contributions of the various grid actors will establish itself. 

These include the legal and statutory provisions for entities wishing 

to participate in the market of the future.  

Figure 122: A perspective of the future of the Namibian electricity grid [102] 
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Considerable investments will be needed to realise the 

transformation of the existing electricity market. These will only 

materialise if the rules created for the new market framework are 

consistent, transparent and enable investors to generate returns of 

the same order of magnitude than investments in similar risk classes.  

A key challenge is Namibia’s limited market size, especially when 

compared to other markets in southern Africa. This constraint is 

likely to limit the number of potential entities able to generate 

reasonable profits by providing grid-tied services. On the other 

hand, Namibia’s electricity market has strengths and exhibits signs 

of sophistication that are of interest to those wishing to establish a 

foothold in the region and hone their business models before 

venturing into more complex neighbouring markets. 
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9 Funding Namibia’s Electricity Future 

Investments in Namibia’s electricity infrastructure must be 

increased to levels that are considerably above what they currently 

are. However, unfavourable risk perceptions and market barriers 

exist and play a significant role in limiting the appetite of potential 

investors. 

This chapter presents a short selection of topics on how to unlock 

the country’s electricity sector for increased investments in the 

generation, transmission and distribution sectors. 

9.1 The Funding Imperative 

Chapter 6 demonstrated that the electricity sector needs very 

considerable investments to meet its electricity demand, and 

provide the basis for the country’s socio-economic development.  

Such funding requirements cannot be met by Government alone. 

Even with moderate annual increases in budgeted funding it is 

considered unlikely that Government’s  share will be more than 10% 

of the total funding requirements in the next decade. Most of the 

investment requirements will therefore have to originate in the 

private sector, to shoulder 90% or more of all new investments in 

the country’s electricity infrastructure.  

Private sector investors are likely to include institutional entities 

such as pension funds, insurance companies, endowment funds and 

others. This is not a uniquely Namibian opportunity, but the country 

can nevertheless benefit from such investors in future. Indeed, the 

OECD has estimated that some USD 2.8 trillion will potentially be 

available from pension funds and insurance companies for new 

clean energy investments each year [103]. 

9.2 Investment Barriers, Risks and Constraints 

Namibia’s investment needs can only be satisfied if local market 

conditions imply that the relationship between risk and return is 

better or at least comparable to markets in similar settings.  
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Three distinct aspects constrain investments in Namibia’s electricity 

infrastructure: a) a perception of high risk; b) various market 

barriers; and c) recent policy pronouncements aimed to streamline 

public procurement processes. 

The perception of risk determines the return expectations, in other 

words, a higher risk implies a higher cost of capital. Investment 

opportunities exist across the globe. Investors are attracted by a 

particular investment destination if their overall view of the 

investment risks are positive. If this is not the case  they will invest 

elsewhere. Typical project risks include those of political and 

regulatory nature, risks related to investment certainty, ease of 

capital repatriation, currency volatility, market liquidity, securing 

access to land and electrical infrastructure, resource-related risks 

and uncertainties and other aspects. 

Investments are scale dependent. In Namibia, most IPP investments 

to date have been for generation plant of 5 MW capacity, noting 

however that the Alten solar PV project and the GreeNam projects 

are larger. To scale up future investments, projects have to be 

packaged to be more readily accessible to investors. Standardisation 

can be important to reduce the barriers to entry, benefitting from 

readily accessible national documentation, as well as the 

transparency of procedures, approaches and timely decision-

making. Also, the aggregation of several smaller projects can be a 

sensible, limiting the individual effort required and expenditure 

incurred per project prior to and during implementation. 

Most investments in renewable energy generation assets 

necessitate large upfront financing. Such front-loaded costs are an 

important challenge for project developers and investors. It is a bet 

on the future, with all its unpredictable and unexpected 

developments. Such uncertainty implies risks, and therefore 

necessitates that the cost of capital is risk-adjusted.  

Risks also include those of political, regulatory, currency, market and 

sector-specific nature. Many such risks are not entirely tangible and 

are based on perceptions, expectations and possibly even 

prejudices. Negative perceptions imply that a risk premium is added 

to the cost of capital. Utterings by political office bearers, absolute 
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pronouncements by rating agencies, one-sided newspaper reports 

and utterings on social media all play a role in how perceptions are 

formed. 

A peculiarity of Namibia’s electricity market is its size. By 

international comparison, it is very small. This implies that many 

projects in the country’s electricity future are likely to be small as 

well, and therefore possibly less attractive to investors seeking large-

scale homes for their funds. Of note are institutional investors that 

use minimum investment thresholds that are readily above what 

Namibia has to offer. Small-scale investments generally also imply 

that transaction costs per project are higher than is the case for 

large(r) projects. 

9.3 Sources of Funding 

This section elaborates on both private and public sources of funding 

for projects in the electricity sector. 

9.3.1 Private Funding 

Private sector funding is often made available by prospective IPPs, 

project developers, corporations, investment funds, insurance 

companies, pension funds and others. These entities are likely to be 

key in injecting new capital into Namibia’s electricity sector. 

Institutional investors such as pension funds, insurance companies,  

foundations, endowments and sovereign wealth funds are expected 

to play an increasingly important role in scaling up investments in 

Namibia’s electricity sector. Such investors tend to have pronounced 

mandates for investments in environmentally sound projects. As a 

result, they present an excellent fit with Namibia’s future electricity 

investment portfolio.  

Institutional investors are usually large-scale investment entities 

that pool investment funds into securities, real estate and similar  

investment assets. Amongst the large actors in this segment are 

insurance companies. They sell policies which generate revenues. 

These must be invested, often spread across short-, medium- and 
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long-term investment classes, ensuring that the returns generated 

in this way exceed the pay-out requirements arising from claims. 

Typical electricity sector assets, such as generation projects, have 

investment horizons spanning over 10, 20 or more years. As a result, 

this asset class is a good match for long-term investments.  

Similarly, pension funds must manage their income to generate 

returns that exceed the liabilities arising from regular payments to 

pensioners. Often, such liabilities extend over many decades. Assets 

such as the electricity sector’s generation and transmission 

infrastructure therefore offer attractive investment potentials for 

such entities.  

9.3.2 Public Funding 

Public finance institutions often provide capital to projects aimed at 

enhancing the broader public good. They include  

 international financial institutions (e.g. global or regional 

development banks such as the World Bank Group, the European 

Investment Bank, the African Development Bank and others);  

 development finance institutions, for example the French 

Development Agency (AFD), German Development Bank (KfW) 

or Japanese International Cooperation Agency (JICA); 

 regional and local financial institutions; 

 export credit agencies; as well as 

 climate finance institutions and others. 

Climate finance institutions include international climate funds and 

intermediary institutions that make available public funds raised in 

industrialised countries to address climate-relevant projects in 

developing economies. Examples include the Green Climate Fund, 

the Global Environment Facility and the Climate Investment Funds. 

Development finance institutions are often used as conduit and 

implementing partner for climate-related funds, and in this way 

provide climate funds to emerging country beneficiaries.  
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Traditionally, public funding provided grants and concessional loans 

to fund projects. In more recent times there is an additional focus on 

using such funds to leverage private capital rather than for direct 

financing only. As electricity-related projects in regulated markets 

(as is the case for Namibia) will generate steady revenues to repay 

the costs, broadening the provision of finance to beyond grants and 

loans to include guarantees, derivative instruments, liquidity 

facilities and others provides new avenues to overcome the 

traditional private sector investment challenges experienced in the 

past. However, this is not to say that marginally viable projects, e.g. 

the large-scale electrification of end-users, may not have to continue 

to rely on grant funding or concessional loans.  

Public funding for electricity infrastructure projects is critical to 

leverage additional investments. While it is likely to remain limited, 

it plays an important role as catalyst for such investments.  

9.4 Unlocking Namibia’s Electricity Future 

Investments in Namibia’s electricity infrastructure will take place 

provided that local market conditions are favourable. Such 

conditions must be created with intent. Yesteryear’s mindsets, red 

tape and illusionary investment potentials do little to eliminate 

existing market hurdles or negate non-viable projects. 

The following observations are put forward to inspire policy and 

other decision makers in creating the conditions in which 

investments to strengthen Namibia’s electricity sector: 

1. Create a project pipeline 

Electricity projects require careful planning. Until projects are 

ready for implementation can take many years of 

preparation. To satisfy the future demand for electricity 

necessitates a steady flow of viable, fundable and 

implementable projects. These are best expressed in form of 

a project pipeline that delivers steady and predictable 

outcomes.  
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The National Integrated Resource Plan is Namibia’s blueprint 

for the development of the electricity sector and has a 20-

year horizon. It is the front-end of a pipeline of future 

electricity projects. It requires realistic goal-setting, which is 

a policy imperative, meticulous planning and strict  

implementation. 

2. Address national risks, barriers and challenges 

Being ready for investments necessitates an acute view of 

relevant national risks, barriers and likely challenges that 

prevent or delay investor action. Risk perceptions change in 

time, it is therefore imperative that risks, barriers and 

investment challenges are regularly reviewed and re-

assessed. 

3. Streamline institutional procedures  

Given the compact nature of Namibian institutions, there is 

no reason why undertakings involving more than one 

Government stakeholder cannot be significantly streamlined. 

This aspect is particularly relevant in terms of the 

institutional procedures related to access to financial 

instruments and fulfilling the many transaction requirements 

involved in an electricity project, up to the finalisation of the 

power purchase agreement. All these aspects would benefit 

from more streamlined and compact institutional 

treatments. 

4. Standardise tendering, investment and contracting 

Standardised tendering, investment and contracting 

approaches reduce overall project development costs. It is a 

classic win-win-win constellation in that standardised 

arrangements benefit project developers, investors as well as 

Government.  

However, the standardisation of approaches does not 

happen by itself. It must be initiated by Government, and 
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enjoy ongoing support of the line ministry responsible for the 

electricity sector, i.e. the Ministry of Mines and Energy, the 

Ministry of Finance and others.  

Standardisation will also more readily allow for the 

aggregation of small/smaller projects, reducing project 

development and due diligence costs, and enhance the 

securitisation of such projects. Consolidated investments 

may also attract institutional investors or larger scale lenders 

who often have high minimum loan/investment thresholds 

(by Namibian standards).  

5. Focus on local and regional sources of funding 

Currency and exchange risks are relevant, but can be 

minimised by preferentially securing local funding. Local 

providers of funds, financial institutions and financiers 

increasingly recognise that investments in the local electricity 

sector are at least as lucrative as those in similar risk classes 

in regional and international markets.  

Local investments are incentivised by improving access to 

affordable sources of funding. Local financial institutions 

readily transform their loan tenors to suit their particular 

investment horizons. On-lending approaches address this 

challenge, thereby increasing the availability of funds for 

developers and reducing the risks of local banks, to provide 

appropriately sized loans to future projects.  

6. Tap into international climate finance sources 

Namibia has a world-class solar resource, and sizeable wind 

and biomass resources. These endowments await to be 

developed, which necessitates access to funding. 

An avenue to secure additional funding lies in climate finance 

sources, to mobilise capital, including that required for risk 

mitigation and the implementation of structured finance 

mechanisms. And they could help fund transaction costs and 
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ongoing guarantees, e.g. through public concessional 

funding.  

Public climate finance sources, such as the Green Climate 

Fund, could finance a risk mitigation facility, to issue risk 

mitigation instruments and implement structured finance 

approaches to fund projects during construction. These could 

include off-taker risk guarantees and a currency risk 

guarantee fund, or facilitate local currency lending.  

Several climate finance initiatives, such as World Bank’s 

Global Environment Facility and Climate Investment Funds, 

have made available climate finance to emerging economies. 

Namibia benefits from the Green Climate Fund’s assistance 

to implement various climate adaptation measures. There is 

no reason why the Fund should not also contribute to the 

realisation of Namibia’s clean electricity future. 



State of the Namibian Electricity Sector - 2019 139

10 Final Thoughts 

Energy is an integral ingredient of any modern economy. Key 

development drivers, including human capital, water, food, health, 

education and others, depend on the availability, accessibility, 

affordability and adequacy of energy supplies.  

Electrical energy is one of the key contributors to Namibia’s  total 

energy mix. It is a most versatile form of energy, and is indispensable 

for the provision of almost all goods and services that a modern 

society relies on. Also, there is strong evidence that access to reliable 

and affordable electricity supplies is of fundamental importance for 

socio-economic development. 

Strengthening the security of national electricity supplies 

necessitates that the right choices are made, and projects are 

diligently implemented. In the recent past, the electricity sector has 

witnessed increasing investments in small-, medium- and large-scale 

generation technologies utilising local renewable energy resources. 

These developments benefit from Namibia’s rich renewable energy 

endowments, which are abundant, readily accessible, available, safe 

and clean, and will remain so in future.  

In addition to the opportunities brought about by the future-

oriented developments in the country’s electricity sector, electricity 

end-users are expected to further adopt energy efficient 

technologies and appliances in future, invest in behind-the-meter 

electricity generation equipment, and expand the use of 

contemporary energy storage applications. The adoption of energy-

efficient technologies is key to enhancing the rational use of energy, 

thereby strengthening socio-economic development. 

Industry is evolving rapidly, also benefitting from international 

trends and initiatives that promote cleaner, more sustainable and 

climate-friendly energy choices, including their funding. With a focus 

on creating local value, these and similar initiatives are expected to 

promote local social, environmental and economic benefits by 

leveraging Namibia’s endowments to energise development in all its 

facets.  
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Annex 1: Summary of Common Energy Units   

The International System of Units, i.e. the so-called SI units (from the 

French Système International d'unités) is the contemporary metric 

system of units. The SI unit for energy is the Joule, abbreviated [J]. 

Many other energy units are used, for example the tonne of oil 

equivalent [toe] (1 toe = 41.8 gigajoule [GJ]).  

Electricity production, consumption and trade are quantified in 

multiples of Watt-hours [Wh]. The choice of which prefix to use 

depends on the quantity that is to be expressed, and includes tera 

[T], giga [G], mega [M] or kilo [k]. The use of electrical energy is 

therefore commonly expressed in units of kilowatt-hours [kWh], 

megawatt-hours [MWh], gigawatt-hours [GWh] or terawatt-hours 

[TWh].  

Table 4 summarises some common units and abbreviations used to 

express how much electrical energy is generated at power plants, or 

consumed by end-users, and the units that are used to quantify the 

electrical generation capacity of power plants. 

Unit In words Relation to 

other units 

Example 

kWh kilowatt-hour 

[kWh] 

unit of energy 1 kWh of electrical energy is needed to heat 

30 litres of water (i.e. roughly the amount 

required to shower) from 20°C to 48°C.  

MWh megawatt-hour 

[MWh] 

1 MWh  

= 1 000 kWh 

A household using an average of 400 kWh of 

electrical energy per month consumes 

12 x 400 kWh = 4 800 kWh or 4.8 MWh of 

electrical energy per year. 

GWh gigawatt-

hour 

[GWh] 

     1 GWh  

= 1 000 MWh 

= 1 000 000 kWh 

Namibia’s Central Region purchased 

approximately 972 000 MWh, i.e. 972 GWh, 

of electrical energy in the financial year 

2018/19 [75]. 

TWh terawatt-

hour 

[TWh] 

   1 TWh  

= 1 000 GWh 

= 1 000 000 MWh 

= 1 000 000 000 kWh 

NamPower sold some 3.5 TWh of electrical 

energy to Namibian customers in the 

financial year 2018/2019, excl. Skorpion 

Zinc Mine and Orange River projects [104].  

Table 4: A selection of common electrical energy units 



State of the Namibian Electricity Sector - 2019 143

The generating capacity of electricity plant is usually expressed in 

multiples of kilowatt [kW] or megawatt [MW], refer to Table 5.  

Unit In words Relation to other units Example 

kW kilowatt 
[kW] 

kilowatt 
peak [kWp] 

1 kW  
= 1 000 Watt 

installed peak capacity 

The electrical generation capacity of 

small mobile petrol- or diesel-

powered generators typically ranges 

between 3 kW and 30 kW.  

A small solar PV plant’s total installed 

direct current capacity, i.e. its peak 

capacity, typically ranges between 

2 kWp and 15 kWp. 

MW megawatt 
[MW] 

megawatt 
peak [MWp] 

1 MW  
= 1 000 kW 

peak capacity of solar 
photovoltaic plant 
1 MWp

= 1 000 kWp

In 2019, the Ruacana hydro-power 

station has an installed electrical 

energy generation capacity of 

347 MW, the Van Eck coal-fired 

power station has an installed 

capacity of 120 MW and operating 

capacity of approx. 90 MW, while the 

Anixas heavy fuel oil-powered plant 

at Walvis Bay has an installed 

capacity of 22.5 MW [104]. 

The largest IPP operating in Namibia 

in 2019, i.e. Alten Solar Power 

Hardap Pty (Ltd), which operates a 

solar PV plant near Mariental, has a 

peak capacity of 45.45 MWp and 

delivers 37 MW to the grid [105], as 

is further elaborated in the note 

below.  

Table 5: Units to express the generating capacity of power plants 

Note: The generating capacity of a solar PV plant is expressed in terms of 

its alternating current (AC) output capacity, in kW or MW, unless it 

is stated in terms of the plant’s total installed direct current (DC) 

capacity, or peak capacity, in which case it is expressed in units of 

kWp or MWp. 



144                                            State of the Namibian Electricity Sector - 2019

References 

[1] Detlof von Oertzen, 2015, REEE-Powering Namibia – Energising 
National Development,  

http://www.voconsulting.net/pdf/REEE-powering%20Namibia.pdf

[2] Detlof von Oertzen, 2012, Namibia’s Energy Future – A Case for 
Renewables,  

http://www.voconsulting.net/pdf/energy/Namibias%20Energy%20F
uture%20-%20A%20Case%20for%20Renewables%20-%20lores.pdf

[3] Kindly provided by the Namibia Energy Institute (formerly the 
Renewable Energy and Energy Efficiency Institute) at the Namibia 
University of Science and Technology; map by GeoModel Solar 

[4] John Mendelsohn, Alice Jarvis, Carole Roberts and Tony Robertson, 
2002, Atlas of Namibia, published by the Ministry of Environment 
and Tourism, David Philip Publishers 

[5] Claus Hager, Robert Schultz and Detlof von Oertzen, 2007, Turning 
Namibian Invader Bush into Electricity: The CBEND Project, 12th 
Congress of the Agricultural Scientific Society of Namibia, Neudamm, 
Namibia 

[6] Global Wind Atlas, 

https://globalwindatlas.info/report/download/Namibia/?layer=legen
d.filter.powerDensity&index=2&h=100&sl=null&buffer=0&scaling=st
andard&title=Namibia

[7] Kindly made available by InnoSun, showing one of the company’s 
wind energy converters at the 5MW Ombepo wind farm at Lüderitz, 
south-western Namibia, jbscheepers@innosun.org

[8] Left hand picture provided by NamPower, www.nampower.com.na; 
the right-hand picture is by the author, www.voconsulting.net 

[9] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on data provided by NamPower, www.nampower.com.na

[10] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on data that was kindly made available by the Namibian Uranium 
Institute and the World Nuclear Association 

[11] Gunhild von Oertzen and Detlof von Oertzen, Radiation Safety 
Officer’s Handbook, 2018, http://www.namibianuranium.org/wp-
content/uploads/2019/01/RADIATION-SAFETY-OFFICERS-
HANDBOOK-MedRes.pdf



State of the Namibian Electricity Sector - 2019 145

[12] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on data that was kindly made available by the MME, the liquid fuels 
industry, the ECB and the author’s energy database 

[13] Biomass consumption figures were kindly made available by the 
Namibia Biomass Industry Group (N-BiG), http://www.n-big.org/

[14] Namibia Statistics Agency, Namibia 2011 Population and Housing 
Census Main Report, Windhoek, Namibia, www.nsa.org.na

[15] Vision 2030, www.npc.gov.na/?page_id=210

[16] National Development Plans, www.npc.gov.na/?wpfb_dl=294

[17] Harambee Prosperity Plan, 
www.gov.na/documents/10181/264466/HPP+page+70-
71.pdf/bc958f46-8f06-4c48-9307-773f242c9338

[18] Graph by VO Consulting, www.voconsulting.net

[19] National Energy Policy, 2017, Government of the Republic of 
Namibia, 
https://www.ecb.org.na/images/docs/Investor_Portal/National_Ener
gy_Policy.pdf

[20] National Renewable Energy Policy, 2017, Government of the 
Republic of Namibia, 
https://www.ecb.org.na/images/docs/Investor_Portal/National_Ren
ewable_Energy_Policy.pdf

[21] National Integrated Resource Plan, 2016, 
https://www.ecb.org.na/images/docs/Noticeboard/ELECTRICITY%20
SECTOR%20NATIONAL%20INTEGRATED%20RESOURCE%20PLAN%20(
NIRP)%202016%20Version%201.pdf

[22] National Independent Power Producer Policy, 2018, Government of 
the Republic of Namibia, 
https://www.ecb.org.na/images/docs/Investor_Portal/NATIONAL_IP
P_POLICY_OF_NAMIBIA.pdf

[23] Off-grid Electrification Policy, 2019 (Draft), www.mme.gov.na

[24] Smart Grid Policy, 2019 (Draft), www.mme.gov.na

[25] Electricity Control Board, www.ecb.org.na

[26] Graph and analysis by VO Consulting, www.voconsulting.net

[27] Electricity Act, No. 2 of 2000, 
https://www.ecb.org.na/images/docs/Acts/ELECTRICITY%20ACT%20
2%20OF%202000.pdf

[28] Electricity Act, No. 4 of 2007, 
https://www.ecb.org.na/images/docs/Acts/Act2007.pdf



146                                            State of the Namibian Electricity Sector - 2019

[29] Net Metering Rules (under the Electricity Act, No. 4 of 2007), 
https://www.ecb.org.na/images/docs/Economic_Regulation/NET_M
ETERING-Final%20Rules.pdf

[30] Kindly made available by Axel Scholle, Sustainable Power Solutions 
(Pty) Ltd, showing the 2.8 MWp roof-mounted solar photovoltaic 
power plant at Windhoek’s Grove Mall, namibia@sps.africa

[31] Electricity Bill (Draft, 2018), 
https://www.ecb.org.na/images/docs/legislation/Final_Electricity_Bil
l_Dec_2017.pdf

[32] Namibia Energy Regulatory Authority Bill (Draft, 2018), 
https://www.ecb.org.na/images/docs/legislation/Final_NERA_Bill_D
ec_2017.pdf

[33] Graph by VO Consulting, www.voconsulting.net, showing Namibia’s 
operational electricity plant in December 2019, noting that all 
embedded, behind-the-meter as well as off-grid generation plant are 
explicitly not included in the graph 

[34] NamPower’s average price per kWh of electrical energy sold is based 
on total revenues (and sales of 3.503 TWh in 2018/19) to local 
transmission and distribution customers, and also includes the 
revenue (and associated sales of 0.119 TWh in 2018/19) for export 
customers, as these are part of the integrated network and their 
tariff is also regulated by the ECB. The total revenue from the above-
mentioned customers amounted to some N$ 6.3 billion, which 
includes the ECB’s long-run marginal cost of some N$ 342 million 
which is included in customer tariffs 

[35] Kindly made available by Norbert Dörgeloh, Alensy Energy Solutions 
Pty Ltd, showing the first of its kind 471kWp solar integrated roof 
consisting entirely of PV modules mounted using a unique mounting 
method, at the Tunacor facility at Walvis Bay, Namibia. The roof 
consists of 1 430 dual-glass frameless solar PV modules, offering 
excellent resistance against corrosion and the harsh coastal climate. 
The transparent PV modules allow for natural sunlight to enter the 
building, thereby reducing the requirement for artificial lighting, and 
therefore reducing electricity costs. The system also makes use of a 
complete weather station with radiance sensor, odometer, 
barometer and wind speed sensor with 24h monitoring. The system 
was fully financed by Alensy Capital, with Alensy Energy Solutions Pty 
(Ltd) responsible for the engineering, procurement and construction. 
The system is monitored 7 days a week, 365 days a year, and fully 
maintained by the Alensy Operation and Maintenance Department, 
info@alensycc.com



State of the Namibian Electricity Sector - 2019 147

[36] Rural Electricity Distribution Master Plan, 2000, reviewed and 
updated in 2005 and 2010, GRN, www.mme.gov.na

[37] SADC Protocol on Energy, 1996, 
https://www.sadc.int/files/3913/5292/8363/Protocol_on_Energy199
6.pdf

[38] White Paper on Energy Policy, 1998, GRN, 
http://www.mme.gov.na/files/publications/1e3_energy_policy_whit
epaper.pdf

[39] Study of the Restructuring of the Namibian Electricity Supply 
Industry, 2000, Government of Namibia, Windhoek, Namibia,  
http://www.mme.gov.na/energy/esi_public_presentation_document
.html

[40] Graph by VO Consulting, www.voconsulting.net

[41] Renewable Energy and Energy Efficiency Capacity Building 
Programme, http://nei.nust.na/?q=portfolio/18

[42] Off-Grid Energisation Master Plan for Namibia, 2007, 
http://www.mme.gov.na/files/pdf/undp-reports/off-grid-
masterplan.pdf

[43] Kindly made available by InnoSun, showing the company’s 4.5 MW 
Omburu solar PV plant near Omaruru, Namibia, 
jbscheepers@innosun.org

[44] Kindly made available by InnoSun, showing the 5 MW solar PV 
Aussenkehr plant in southern Namibia, jbscheepers@innosun.org

[45] Kindly made available by Conrad Roedern, showing the 5 MW REFIT 
MetDecci solar PV power plant west of Karibib, Namibia 

[46] Cabinet approval of the modified single buyer market model, 
https://www.namibian.com.na/187861/archive-read/Cabinet-
approves-revised-electricity-supply-model

[47] Kindly made available by Conrad Roedern, showing Alten Renewable 
Energy’s 45.5 MWp solar PV power plant (output capacity to the 
national grid is 37 MW), located east of Mariental 

[48] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the REFIT IPPs operational in December 2019 

[49] Kindly made available by InnoSun, showing the company’s 5 MW 
REFIT solar PV plant at Osona, west of Okahandja, Namibia 
jbscheepers@innosun.org

[50] Graph and analysis by VO Consulting, www.voconsulting.net



148                                            State of the Namibian Electricity Sector - 2019

[51] Kindly made available by Axel Scholle, Sustainable Power Solutions 
(Pty) Ltd, showing the roof-mounted 2.8 MWp solar photovoltaic 
power plant at Windhoek’s Grove Mall, namibia@sps.africa

[52] Kindly made available by Conrad Roedern, showing the 3MW solar 
PV plant embedded in Erongo RED at Arandis, Namibia 

[53] Kindly made available by Conrad Roedern, showing the embedded 
5MW solar PV plant at Ohorongo Cement, near Otavi, Namibia 

[54] Kindly made available by InnoSun, showing the company’s 5MW 
Ombepo wind farm at Lüderitz, south-western Namibia, 
jbscheepers@innosun.org

[55] Graph and analysis by VO Consulting, www.voconsulting.net

[56] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing  electrical energy sold by NamPower in Namibia per 
calendar year, inferred from local sales per financial year, as 
provided in NamPower’s annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[57] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the electrical energy procured and sold by NamPower per 
financial year, based on information provided in NamPower’s annual 
reports as are available at 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[58] NamPower’s Annual Report 2018, refer to 
https://www.nampower.com.na/public/docs/annual-
reports/Nampower%202018%20Annual%20Report%2028.01.19-
view.pdf

[59] NamPower’s electricity transmission system, based on the locations 
of power lines and substations, refer to 
https://www.nampower.com.na/Page.aspx?p=192

[60] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the system maximum demand (hourly demand) in MW, 
based on  information in NamPower’s annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[61] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the load curves for the calendar years 2014 and 2018, based 
on  information provided by NamPower, www.nampower.com.na

[62] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the system maximum demand curves for the calendar years 
2014 and 2018, based on  information provided by NamPower, 
www.nampower.com.na



State of the Namibian Electricity Sector - 2019 149

[63] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the load duration curves for the calendar years 2014 and 
2018, based on  information provided by NamPower, 
www.nampower.com.na

[64] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the electrical energy procured in the calendar years 1990 to 
2018, based on  information in NamPower’s annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[65] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the electrical energy procured and sold in the financial years 
2009/2010 and 2018/2019, based on  information in NamPower’s 
annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[66] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the electrical energy generated at Ruacana and its 
percentage contribution to NamPower’s total annual generation 
output, in the financial years between 2009/10 and 2018/19, based 
on  information provided by NamPower, www.nampower.com.na

[67] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the sources of electrical energy which supplied Namibia in 
the financial years 2009/2010 to 2018/2019, based on  information 
in NamPower’s annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[68] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the percentage contribution of all sources of electrical 
energy which supplied Namibia in the financial years 2009/2010 to 
2018/2019, based on  information in NamPower’s annual reports, 
refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[69] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the percentage contribution of imports from South Africa’s 
electricity utility Eskom to total units injected into the Namibian 
power system in the financial years 2009/2010 to 2018/2019, based 
on  information in NamPower’s annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[70] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the local contributors to total electrical energy injected into 
the Namibian power system between 2009/2010 to 2018/2019, 
based on  information in NamPower’s annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports



150                                            State of the Namibian Electricity Sector - 2019

[71] Graph and analysis by VO Consulting, www.voconsulting.net, 
showing the percentage of imported electrical energy as a fraction of 
the total electrical energy injected into the Namibian power system 
between 2009/2010 to 2018/2019, based on  information in 
NamPower’s annual reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[72] Uli von Seydlitz and Detlof von Oertzen, 2014, Development of an 
Electricity Support Mechanism for Namibia, Electricity Control Board 
of Namibia, quoted with the kind permission of the ECB 

[73] Rural Electricity Distribution Master Plan, 2010, www.mme.gov.na

[74] Uli von Seydlitz and Detlof von Oertzen, 2017, Scoping Study - 
Towards a 50% Electrification Rate in Namibia, for the Namibia 
Energy Institute and on behalf of the Ministry of Mines and Energy 

[75] Annual statistical data released by the Electricity Control Board, refer 
to https://www.ecb.org.na/index.php/statistical-bulletin

[76] Summary of the multi-tiered electricity services framework as per 
Namibia’s Off-grid Electrification Policy, 2019 (Draft), see reference 
[23], www.mme.gov.na

[77] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on annual statistical data released by the Electricity Control Board, 
refer to https://www.ecb.org.na/index.php/statistical-bulletin

[78] Graph and analysis by VO Consulting, www.voconsulting.net, using 
electricity price information made available by NamPower 
(www.nampower.com.na) and the ECB, www.ecb.org.na

[79] Graph and analysis by VO Consulting, www.voconsulting.net, using 
tariff information made available by the Electricity Control Board, 
https://www.ecb.org.na/index.php/electricity/economic-
regulation/tariffs

[80] Graph and analysis by VO Consulting, www.voconsulting.net, using 
data from the Preliminary National Accounts 2018, as released by the 
Namibia Statistics Agency, https://nsa.org.na/page/publications/

[81] Population projection 2041, as released by the Namibia Statistics 
Agency, https://nsa.org.na/page/publications/

[82] Graph and analysis by VO Consulting, www.voconsulting.net, using 
total annual electrical energy consumption figures and the 
population projections released by the Namibia Statistics Agency, 
https://nsa.org.na/page/publications/

[83] The Namibia Statistics Agency states that the average Namibian 
household size was 4.7 (4.9) in 2009/10 (2003/04). In urban areas, 



State of the Namibian Electricity Sector - 2019 151

the average household size was 4.1 (4.2), while it was 5.6 (5.4) in 
rural areas in 2009/10 (2003/04), refer to https://nsa.org.na/

[84] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on data collected as part of the study cited in [72]  

[85] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on the percentage of renewable energy sources in the total electrical 
energy mix injected into the Namibian power system 

[86] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on the emission of carbon dioxide (CO2) per kWh of electrical energy 
injected into the Namibian power system, under the assumption that 
all imports from fossil-fuelled regional plant, including Eskom’s plant 
and others contributing to SADC’s day-ahead market contribute 
about 1 tonne of CO2 per MWh 

[87] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on local sales figures as per NamPower’s annual reports, 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[88] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on maximum demand figures as per NamPower’s past annual 
reports, refer to 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[89] Graph and analysis by VO Consulting, www.voconsulting.net, based 
on statistics as per NamPower’s past annual reports, see 
https://www.nampower.com.na/Media.aspx?m=Annual+Reports

[90] Scenario model, projections and graphs by VO Consulting, 
www.voconsulting.net

[91] International Energy Agency, https://www.iea.org/

[92] Kindly made available by Glenn Howard of Emcon Consulting Group, 
glenn@emcongroup.com, showing Emcon's 6-star rated green 
building certified offices in Windhoek, consuming only 29% of the 
energy used by typical office buildings, noting that electrical energy 
is only one of the many criteria comprising the green building 
certification.  

[93] Refer to reference [35] 

[94] Detlof von Oertzen, 2018, Energy storage systems and their 
applications in Namibia’s electricity sector,  

http://www.voconsulting.net/pdf/energy/Energy%20Storage%20Sys
tems%20and%20their%20Applications%20in%20Namibias%20Electri
city%20Sector.pdf

[95] Kindly made available by Norbert Dörgeloh, Alensy Energy Solutions 
Pty Ltd, showing a containerised 1 MWh LiFePo battery storage 



152                                            State of the Namibian Electricity Sector - 2019

solution at Sesriem, Namibia. Output power is 240 kW using hybrid 
inverters, in-feed from a 253 kWp polycrystalline solar photovoltaic 
plant. The system was fully financed by Alensy Capital, with Alensy 
Energy Solutions Pty Ltd responsible for engineering, procurement, 
construction. The system is monitored for 365 days per year, and 
fully maintained by the Alensy Operation and Maintenance 
Department, info@alensycc.com

[96] Kindly made available by SOLSQUARE Energy (Pty) Ltd, showing a 
Blue Nova 40 kWh lithium ion battery system, a Fronius Primo 8 
inverter and Victron Quattro 5000 battery inverter/charger,  
+264 81 128 0023, hle@solsquare.com

[97] Kindly made available by SOLSQUARE Energy (Pty) Ltd, showing a 
TESVOLT 40 kWh lithium storage system with a SunnyBoy 5.0 
inverter and SunnyIsland 8H battery inverter, +264 81 128 0023, 
hle@solsquare.com

[98] Kindly made available by Conrad Roedern, showing the electric i3 
BMW ‘EV TWO’ in front of the Wronsky House at Omaruru 

[99] Kindly made available by the United Nations Development 
Programme in Namibia, showing an electric Nissan Leaf vehicle on a 
vehicle-to-grid integration charger powered by the organisation’s 
grid-connected 104 kWp solar photovoltaic plant 

[100] Kindly made available by Conrad Roedern, showing two electric 
Nissan Leaf vehicles and an electric i3 BMW, Windhoek, Namibia] 

[101] Detlof von Oertzen, 2018, Smart grids and their potentials in 
Namibia’s electricity sector, using the following abbreviations: Gx for 
generation, Tx for transmission, and Dx for distribution, see 

http://www.voconsulting.net/pdf/energy/Smart%20Grids%20%20an
d%20their%20Potentials%20in%20%20Namibias%20Electricity%20Se
ctor.pdf

[102] Artistic view of Namibia’s multi-dimensional future electricity grid, 
graph by VO Consulting, www.voconsulting.net

[103] Kaminker, Ch., Stewart, F. (2012), The Role of Institutional Investors 
in Financing Clean Energy, OECD Working Papers on Finance, 
Insurance and Private Pensions, No.23, OECD Publishing 

[104] NamPower Annual Report 2018, 
https://www.nampower.com.na/public/docs/annual-
reports/Nampower%202018%20Annual%20Report%2028.01.19-
print.pdf

[105] Alten Renewable Energy,  
http://alten-energy.com/developing/namibia/



The State of the Namibian Electricity Sector - 2019 summarises 
the main developments shaping the country’s electricity 
industry, and provides a brief overview of the electricity 
sector’s key policy, legal and regulatory underpinnings.

The text aims to inform and stimulate debate on the multitude 
of decisions needed to strengthen the country’s security of 
electricity supplies, and with it, support further deliberations 
on many of Namibia’s most pressing development needs 
and challenges.


