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1  EXECUTIVE SUMMARY 
 
The Namibia Energy Efficiency Programme (NEEP) aims to promote the use of energy 
ŜŦŦƛŎƛŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ǇǊŀŎǘƛǎŜǎ ƛƴ bŀƳƛōƛŀΩǎ commercial and residential building sector. 
 
The aims of this study are to establish building energy benchmarks for buildings in Namibia 
and to identify and review energy efficiency standards with a view to making 
recommendations on appropriate energy efficiency approaches appropriate for Namibia. 
 

1.1 Building energy and demand benchmarking 
 
This study includes a sample of 52 buildings from four localities (Windhoek, Keetmanshoop, 
Oshakati/Ongwediva, Walvis Bay/Swakopmund) based on building occupancy as defined by 
the building regulations (SANS 10400) for the follow occupancies: 

¶ F1 Large Shops (including shopping malls) 

¶ G1 Offices 

¶ H1 Hotels 
 
Electricity billing records, floor area, occupancy and other data were surveyed for each 
building and interviews were conducted with building owners or their representatives. Other 
energy sources (e.g. LP gas, diesel, paraffin) were included in the energy consumption where 
applicable. 
 
The zoning of erven for a number of towns in Namibia was compared to each other and to 
the occupancy classifications in the building regulations. It was found that there is little 
correlation between urban land zoning and building classification types, also all towns have 
different zonings with little correlation between towns which complicates data analysis. 
Local authority land databases generally do not include floor area of improvements, which 
makes it impossible to determine the distribution of building types and sizes in Namibia 
using town zoning databases. 
 
A sample of Namibian urban zoning data illustrates that residential buildings are important 
as they represent 91% of improved urban erven or 64% of developed urban land, while 6% 
of erven (15% of land area) can be classed as government, industrial, business and office. 
 
Results for the large shopǎΩ occupancy were sub-divided into supermarket and warehouse 
shops as these were found to have widely different energy requirements. Office buildings 
are reported separately as public and private office buildings. 
 
Energy benchmark values are measured as total annual energy consumption divided by the 
net square meter area of a building (units kWh/m²/annum), as defined by various standards, 
including SANS 204 (Energy Efficiency in Buildings). SANS 204 stipulates maximum energy 
and electrical demand values for different building occupancies per various climatic zones. 
The SANS 204 climatic zones exclude Namibia and thus assumptions regarding the climatic 
zones of the four localities sampled in Namibia were made. The electrical demand 
benchmark is measured in units of VA/m². 
 
Figure 3 presents the average energy benchmarking results for the various occupancies. 
Clearly supermarkets are high energy consumers. The study was unable to identify any 
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obvious climatic influence on the energy benchmarks. It appears that energy intensity is 
more related to activity and facilities or services provided, with facilities in Windhoek in 
general being more energy intensive than other localities. 
 
Figure 3: Summary of average energy consumption in kWh/m²/annum per locality

  
 
 
Figure 7: Comparison of energy benchmark results with SANS 204 

 
 
Figure 7 shows the range of energy benchmark values obtained together with the average 
values, compared with the SANS 204 average values for the four localities. In most cases the 
SANS 204 maximum values do not present a challenge for compliance by most building 
occupancies, with the exception of supermarkets which are a special high energy class of 
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large shops. SANS 204 assumes that buildings comply with regulations and standards in 
terms of artificial illumination, comfort conditions and typical occupancy levels. Many of the 
survey buildings differ in terms of illumination levels, comfort and occupancy. Compliance 
with standards is not commonly monitored in Namibia. 
 
Figure 8 provides the average electrical demand benchmark results for different building 
occupancies in the four localities. Some gaps exist in the data as not all facilities surveyed 
had demand data available, and care must be exercised as some samples represent a single 
data item. Again, no conclusions can be drawn based on climatic factors. 
 
Figure 8: Summary of average electrical demand benchmark, in VA/m² 

 
 
Figure 12: Comparison of electrical demand benchmark results with SANS 204 
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Figure 12 shows the range of demand results and their averages, compared to the SANS 204 
maximum values. The warehouse shops sub-set of the large shopǎΩ occupancy compares well 
with SANS 204 values, while supermarkets are higher. Offices and hotels sampled fall well 
below the SANS 204 maximum values. 
 
Hotel industry benchmarks of kWh/bednight/annum and VA/bednight were also evaluated 
and compared in the study. These results are of specific interest to the hospitality industry, 
but not of particular use to the electricity supply industry. 
 
Anecdotal results for comparable buildings indicate that significant energy savings are 
possible: 

¶ Comparable hotels use 35% less energy than the maximum. 

¶ Comparable supermarkets use 40% less energy than the highest recorded value. 

¶ Comparable office buildings use almost 60% less energy than the worst case. 
 
The report discusses the potential for energy efficiency opportunities in the light of some of 
the survey findings; including measures such as the utilisation of alternative energy sources, 
building envelope and orientation, heating, ventilation and air conditioning, lighting, hot 
water, elevators and escalators, renewable energy sources, appliances and power factor 
correction. It is concluded that substantial scope for improvements exist. 
 
The market perception of respondents was assessed following interviews with 
representatives for all of the buildings. The following emerged from this process: 

¶ Only about a third of respondents understand their electricity tariffs. 

¶ Only about a quarter of respondents have heard of energy audits, and only one 
facility had undergone an energy audit. 

¶ While energy efficiency measures are scarce, it appears that energy efficient CFL 
advocacy has had an effect. 

¶ Respondents are eager to address energy efficiency, but express a wish for clear 
readily-available information. 

¶ Building operators are optimistic, with 77% believing that their facilities energy 
consumption is normal to highly efficient. 

 
A priority list of 20 buildings which are clear candidates for an energy audit is presented, 
sorted according to their total annual energy consumption (±32 GWh/annum).  
 
While this study excludes benchmarking of domestic energy consumption, the importance of 
this sector is highlighted by the fact that around 40% of urban energy consumption is 
domestic. Domestic consumption is made all the more important by the fact that 
international experience of emerging economies, such as Namibia, predict a surge in 
ŘƻƳŜǎǘƛŎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŀǎ άǎǳǇǇǊŜǎǎŜŘ ŘŜƳŀƴŘέ will follow as a result of accelerated 
housing delivery, poverty alleviation and increased penetration of appliances. International 
experience has shown that the most effective approaches to energy efficiency in the 
domestic sector include  

¶ Energy efficiency awareness and behaviour change programmes. 

¶ Improved design and construction of new housing including planning procedures 
and regulatory measures. 

¶ Energy labelling programmes for appliance efficiency. 

¶ Energy efficiency and demand side management programmes. 
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1.2 Energy efficiency standards 
 
The energy efficiency of buildings can be considered in terms of the typical lifecycle of 
buildings, where specific and appropriate άǘǊƛƎƎŜǊ Ǉƻƛƴǘǎέ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŜŦŦŜŎǘ ŜƴŜǊƎȅ 
efficiency conversions. Typical ΨtǊƛƎƎŜǊ ǇƻƛƴǘǎΩ ƛƴŎƭǳŘŜΥ 

¶ the sale of a property 

¶ a change in the leasehold on a property 

¶ the replacement of equipment and components installed on the premises, and 

¶ refinancing, remodelling, renovation or rehabilitation events. 
 
The opportunity for applying energy efficiency standards for buildings is primarily in the 
concept development, design and planning approval phases (and subsequently in the 
refurbishment phases) of the overall building lifecycle. The opportunities for energy 
efficiency in the operational phases of the lifecycle of a building are primarily of the 
demand-side management (DSM) type, while energy efficiency improvements should form 
part of upgrade and renovation programmes. 
 
The demand-side management (DSM) study (completed in 2006) has been the most 
significant recent initiative in Namibia to recommend the establishment of energy efficiency 
interventions which are applicable to buildings. The DSM study made specific 
recommendations, but the impact that the DSM initiatives had on the energy use in 
buildings cannot be quantified, as pre-implementation baseline consumption data is 
unavailable. 
 
International standards, developed over the last 40 years, were initially based on 
prescriptive requirements, specifying materials and systems. Increasingly however, the trend 
is towards performance based standards, which allow innovation despite being a little more 
complex to implement. 
 
A number of internationally recognised energy efficiency tools and rating systems have been 
developed, including: 

¶ BRE Environmental Assessment Method (BREEAM) [UK]  

¶ Leadership in Energy and Environmental Design (LEED) [USA]  

¶ Green Star [Australia]  

¶ SANS 204 national standard for energy efficiency in buildings [South Africa & 
Namibia] 

 
Based on the review of the international experience, the two most likely energy efficiency 
standards frameworks for consideration in Namibia are  

i. Obligatory: the SANS 204 / SANS 10400 national standard for energy efficiency in 
buildings and code of practice for building regulations in South Africa, and  

ii. Voluntary: the GreenStar system for rating Green Buildings which is implemented in 
South Africa. 

 
Currently, the SANS 204 standard is under review. SANS 204 is a performance-based 
standard, which sets out energy demand and consumption for different categories of 
building occupancy and for different climatic zones. SANS 204 has not yet been applied in 
Namibia as an obligatory standard, which makes SANS 204 a voluntary energy efficiency 
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framework rather than a legal requirement. The applicability of this standard to Namibia is 
considered to be appropriate with the following practical considerations: 

¶ Technical: The climatic zones defined in SANS 204 exclude Namibia at this stage. 

¶ Legal: SANS 204 can be enforced in Namibia as SANS standards are legally 
enforceable. 

¶ Institutional: The local authority responsible for planning approval of new buildings 
should also be made responsible for approving the energy efficiency compliance of 
new buildings. SANS 204 makes provision for municipalities to accept Energy 
Efficiency Certificates (or label such as an Energy Efficiency Passport) as issued by a 
ΨŎƻƳǇŜǘŜƴǘ ǇŜǊǎƻƴΩ ŀǎ ŜǾƛŘŜƴŎŜ ƻŦ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ǎǘŀƴŘŀǊŘΦ 

 
The GreenStar SA rating system is currently licensed for use in South Africa, and is 
administered as a voluntary programme by the Green Building Council of South Africa 
(GBCSA).  Application in Namibia would require it to be licensed for use in Namibia as well. It 
is speculated that Namibia might not currently enjoy sufficient market activity to support its 
own comprehensive Green Building rating system. 
 
The report outlines other international energy efficiency experiences and lessons learned 
from them, including: 

¶ 9ǎƪƻƳΩǎ 5ŜƳŀƴŘ-Side Management Programme 

¶ Bangalore City Environmental Building Regulations and Guidelines 

¶ California Energy Commission (CEC) Energy efficiency in existing buildings 

¶ National Renewable Energy Laboratory (NREL) procedure for measuring and 
reporting energy performance 

 
 
Conclusions are drawn from the study, and specific recommendations are made for the way 
forward. Readers interested in the detailed findings of the study are referred to the specific 
sections of the report. 
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2 INTRODUCTION 
 

2.1 Background 
 
Namibia currently imports more than 50% of its electricity requirements. Regional 
generation capacity is stretched to its limit. This poses a significant threat of future supply 
interruptions, which in turn adversely impact NamibiŀΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘΦ ¢ƘŜ bŀƳƛōƛŀƴ 
government is therefore exploring new electricity generation opportunities, and seeks to 
promote energy efficiency and demand side management to further mitigate this risk.  
 
The Namibia Energy Efficiency Programme (NEEP) aims to promote the use of energy 
efficient technologies and practises in bŀƳƛōƛŀΩǎ commercial and residential building sector. 
 
The NEEP project has characterised the Namibian building sector as follows: 

¶ National building codes do not incorporate standards and recommendations on 
energy efficiency (EE) and renewable energy (RE) for  

o building envelope (insulation, ceiling materials, etc.) 
o lighting (technologies, control systems, etc.) 
o heating, ventilation and air conditioning (HVAC) systems 
o water heating systems (e.g. solar water heating), and 
o indoor air quality.  

¶ Potential energy-efficient technologies for buildings are not adequately identified in 
the market.  

¶ Inadequate recommendations have been made on energy-efficient equipment and 
materials that have been internationally recognized and tested.  

¶ Building owners having no access to financial resources to introduce energy-efficient 
technologies in their buildings, mainly because financial institutions are not familiar 
with such technologies and practices, and often present a reluctance to extend 
credits for such undertakings.  

¶ Building owners have insufficient access to technical resources to conduct energy 
audits in their buildings and evaluate the potential cost-savings and measures that 
could bring about long-term energy savings.  

¶ Few energy auditors in Namibia are sufficiently qualified to undertake such audits in 
buildings.  

¶ Few energy audits have been conducted in the Namibian building sector.  

¶ Principal players including manufacturers, retailers, designers, architects, 
constructors and others are not promoting EE. According to a recent study, i.e. EE 
Baseline Survey undertaken under the Renewable Energy and Energy Efficiency 
Capacity Building Programme (REEECAP), 17% of local architects surveyed were not 
aware of EE issues in buildings whilst 67% were aware but still are not implementing 
EE measures in their practice. 
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2.2 Study objectives 
 
The main objectives of the present study are twofold: 

1) Identify the existing energy consumption benchmarks for buildings in Namibia, in 
ƻǊŘŜǊ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ άōŜŦƻǊŜέ b99t ǎŎŜƴŀǊƛƻΦ 

2) Identify and review energy efficiency standards and regional and international 
energy efficiency approaches and implementations, in order to make 
recommendations for the possible implementation of energy efficiency programmes 
suitable for the specific conditions in Namibia. 
 
 

2.3 Structure of the report 
This report is structured to follow the two main objectives, i.e.  

¶ Section 3 describes the approach and methodology used in the study 

¶ Section 4 describes the findings of the study 

¶ Section 5 discusses the issues related to domestic benchmarking 

¶ Section 6 presents the findings on the review of energy efficiency standards and 
regional and international energy efficiency approaches and implementations 

¶ Section 7 ǇǊŜǎŜƴǘǎ ǘƘŜ ǎǘǳŘȅΩǎ ŎƻƴŎƭǳǎƛƻƴǎΣ ŀƴŘ 

¶ Section 8 presents the recommendations emanating from this study. 
 
Additional detail is attached to the report in numbered Appendices. 
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3 Approach and Methodology 
 

3.1 Selecting the building sample set 
 
Building types are classified by the Building Regulations applicable in Namibia, i.e. SANS 
10400. The standard for energy efficiency in buildings, SANS 2041 uses a reduced list of the 
same building classifications. 
 
A detailed rationale for the inclusion and exclusion of certain building classifications in this 
study is provided in Appendix 1. The building types selected for the benchmarking exercise 
are: 

¶ F1 Large Shops (including shopping malls) 

¶ G1 Offices 

¶ H1 Hotels  
 
/ƭŀǎǎƛŦƛŎŀǘƛƻƴ άCм [ŀǊƎŜ {ƘƻǇsά όwith a floor area above 500 m²) includes shopping centres, 
which cover a variety of commercial activities, from simple warehouse type shops to large-
scale supermarkets. The sample buildings selected, however, include mainly supermarkets in 
order to provide a comparative sample, ǿƘƛƭŜ ŀ ŦŜǿ άǿŀǊŜƘƻǳǎŜ-ƭƛƪŜέ ǎƘƻǇǎ ŀǊŜ ŀƭǎƻ 
included to allow a comparison of the range of energy consumption in this class of buildings. 
 
Office buildings commonly also include commercial shops which are provided for from the 
same electrical meter. Here, the building selection targeted pure office buildings wherever 
possible. The office buildings selected include both public and private buildings. 
 
Hotels were selected to provide a range of hotel sizes and types, from larger through to 
smaller bed and breakfast accommodation establishments. 
 
Residential buildings were excluded, as the scope and extent of work for a representative 
sample of domestic energy consumption would have exceeded the scope of the present 
project. 
 
Buildings of the three classifications were chosen from four localities in Namibia in order to 
include different climatic regions. These localities are listed in Table 1. Note that the climatic 
zones allocations are indicative, as SANS 204 does not specify climatic zones for Namibia. 
 
Table 1: Building survey localities and their assumed SANS 204 climatic zones 

Locality Region 2 
Climatic Zone 
Description 

Zone Number  
per SANS 204 

Windhoek Khomas Cold Interior 1 

Keetmanshoop Karas Temperate Interior 2 

Oshakati, Ongwediva Oshana Hot Interior 3 

Walvis Bay, Swakopmund Erongo Temperate Coastal 4 

                                                           
1
 SANS 204 is described in more detail in Section 6.4, SANS 204 ς Energy efficiency in buildings 

2
 SANS 204 does not describe in detail how the various climate zones were established. The 
ŎŀǘŜƎƻǊƛǎŀǘƛƻƴ ƻŦ ǘƘŜ ŎƭƛƳŀǘƛŎ ȊƻƴŜǎ ŀǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ƛǎ ǘƘŜǊŜŦƻǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊǎΩ 
interpretation of the climatic zones as introduced in the SANS 204. 
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The project proposal undertook to sample 38 buildings of the three classifications (F1, G1, 
H1). A selection of 72 buildings from the localities listed in Table 1 was made, and building 
owners/tenants were invited to participate, of whom 56 agreed. Finally, after attrition for 
reasons such as a non-provision of information, unsuitable metering arrangements, 
withdrawal by participants, 52 buildings were included in the final sample set, as shown in 
Table 2. 
 
Table 2: Final building sample composition 

 
 
 

3.2 Survey methodology 
Following agreement by participants, each building owner/occupier/tenant representative 
was requested to provide the following information: 

¶ 24 months of electricity billing accounts. 

¶ Other fuel accounts (LP gas, diesel, paraffin, wood) covering 24 months. 

¶ A set of building layout plans, for the determination of the building floor area. 

¶ Occupancy figures: 
o Hotels ς monthly bed-night figures 
o Offices ς approximate number of persons working in the building. 

 
In some cases electricity accounts were obtained directly from the supply authority. Building 
plans were also drawn from local authorities and from the Department of Works archives in 
the case of public buildings. 
 
The following procedure was followed for each building: 

1) A walk-through evaluation of the building was conducted to obtain a cursory 
assessment of building construction and technologies. Building data collected are 
included in Appendix 3.  

2) An interview was conducted with an appropriate person who represented either the 
tenant or building owner (as applicable). Normally this was the manager. In the case 
of public buildings a local Department of Works Maintenance Division 
representative was interviewed. The interview questions are listed in Appendix 2.  

 

3.3 Data collection and analysis 
 
In addition to the data collected from buildings and their operators, data was also obtained 
and analysed for: 

¶ Electricity sales information from various supply authorities. 

¶ Erf information in a variety of urban settlements (Town Councils and Municipalities). 
 
Many buildings comprise a mixed occupancy. For example, a building might contain offices, 
commercial shops and residential components, supplied from a single meter, with no sub-
metering.  The buildings sampled were selected to ensure that the building sample excluded 

Building Classification Keetmans Oshakati Walvis Windhoek Grand Total

F1: Large Shop 2                  6                  5                  5                  18                

G1: Offices 4                  5                  5                  6                  20                

H1: Hotel 3                  4                  3                  4                  14                

Grand Total 9                  15                13                15                52                
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mixed occupancy classes as far as possible, and care was taken that the floor area evaluated 
corresponded exactly with the electrical metering.  
 
Some of the information obtained from sites is of a qualitative rather than a quantitative 
nature. This was necessary due to project constraints, as detailed quantitative data 
collection falls in the scope of a full energy audit. This implies the following simplifications:  

¶ The average distribution of lamp types within a building were estimated, rather than 
quantified. 

¶ Only a few illumination levels were sampled and then averaged. 

¶ Only a qualitative assessment was done of day-lighting levels. 
 
The energy and demand figures for all buildings were analysed. The following comments 
apply to billing information: 

¶ While 24 months of data capturing was attempted, some buildings are new and thus 
only 8 ς 12 months of billing data was available. 

¶ Energy consumption (kWh) figures are adjusted to a daily consumption average 
according to actual meter reading dates, and then corrected for a 28/30/31-day 
month as applicable. This is done to smooth the monthly consumption in order to 
identify seasonal variations and highlight any billing discrepancies. Some electricity 
accounts do not state the meter reading date, making such adjustments impossible 
and resulting in fluctuating monthly values if meters are read irregularly. 

¶ In some cases supply authorities charge for an estimated amount in a month. Where 
these are identified, values have been averaged by applying actual values over the 
months which were affected. 

¶ In some cases, supply authorities charge a constant maximum demand, either 
according to an initial customer stated demand or some previous maximum demand 
reading. Actual kVA demand readings were requested from supply authorities but 
this information was not always available. Constant kVA charge data is ignored as 
this does not represent a measured value. 

¶ Many of the buildings are not subject to a maximum demand tariff, and 
consequently, combined with the point above, demand data constitutes a smaller 
sample compared with energy consumption data. 

¶ Time of use billing was implemented by many electricity supply authorities during 
the previous 24 months. This information was recorded, but is not included in this 
report ŀǎ ƛǘ ƛǎ ƴƻǘ ǊŜƭŜǾŀƴǘ ŦƻǊ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŜƴŜǊgy benchmark. 

 
Other fuel sources (LP Gas, Diesel, Paraffin, and Wood) displace electrical energy when used 
for tasks such as heating, cooking, baking and water heating. SANS 204 stipulates that non-
electrical consumption, such as from fossil fuels, shall be accounted for on a thermal 
equivalence basis, i.e. by converting mega joules to kilowatt hours. Thus participants were 
requested to provide billing records for their consumption of other fuel sources used. In 
some cases, participants were only able to provide average monthly consumption and not 
actual billing records. Where bills were provided, the consumption was taken to occur in the 
month stated on the invoice. The conversion rates used for the various fuels are 3: 

¶ LP Gas  :  51 MJ/kg 

¶ Diesel  : 38.6 MJ/litre 

¶ Paraffin : 37.3 MJ/litre 
 

                                                           
3
 See for example http://en.wikipedia.org/wiki/Heat_of_combustion  

http://en.wikipedia.org/wiki/Heat_of_combustion


Baseline Study on Energy Efficiency in Buildings for t he Namibia Energy Efficiency Programme  

 17 

Despite assurances that occupancy figures for Hotels will not be published, Hotel owners 
and operators were still concerned and reluctant to provide such figures. Some Hotels were 
άƭƻǎǘέ to the project for this reason. 
 
The Government is the largest property owner in Namibia. The Department of Works in the 
Ministry of Works and Transport is the Government custodian of buildings and responsible 
for maintaining an asset register and undertaking maintenance. The individual Ministries are 
responsible for the budgeting and payment of energy accounts. In the case of public 
buildings, the identification of an appropriate person to interview proved to be challenging. 
Neither the Department of Works nor the occupying Ministry presently has any staff 
specifically responsible for energy consumption and/or ensuring that energy efficiency 
measures are implemented in public buildings. 
 
The integrity of the data provided is assumed to be correct. Barring any obvious variations, 
which were investigated and resolved, the data obtained is taken at face value. This refers in 
particular to: 

¶ Building plans reflect actual floor area of the existing building. 

¶ Alternative fuel consumption figures and data provided are correct and complete. 

¶ Metering and billing information is accurate. 

¶ Occupancy figures provided are accurate. 

¶ Answers to questions put to respondents are correct. 
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4 Findings 
 

4.1 Characterisation of building categories 
 

4.1.1 Classification of buildings 
 
Building types are classified by Building Regulations, SANS 104004, while the applicable 
standard for energy efficiency in buildings, SANS 204, uses a shortened list of the same 
building classifications. The SANS 10400 list is reproduced in Appendix 1. 
 
Town Planners for each Municipality or Town Council allocate the erven in a Town Planning 
Scheme with zoning descriptions which restrict the end use of each portion of land.  
 
Unfortunately the SANS 10400 building regulations and town planning classifications differ 
substantially, which might be a necessary consequence as they fulfil different functions. In 
addition, no two local authorities use exactly the same erf zoning list. The urban town 
planning zoning definitions for the towns sampled are listed in Table 3. The following 
observations are made: 
 

¶ bƻǘ ŀƭƭ ƭƻŎŀƭ ŀǳǘƘƻǊƛǘƛŜǎ ƘŀǾŜ ŀƴ άhŦŦƛŎŜέ ȊƻƴƛƴƎΦ Lƴ Ƴŀƴȅ ŎŀǎŜǎ άhŦŦƛŎŜέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ 
Ŧŀƭƭǎ ǳƴŘŜǊ ά.ǳǎƛƴŜǎǎέ ȊƻƴƛƴƎΦ  

¶ While some local authorities ƛƴŎƭǳŘŜ ά!ŎŎƻƳƳƻŘŀǘƛƻƴέ ŀƴŘ άIƻǎǇƛǘŀƭƛǘȅέ ǘƘŜǊŜ ƛǎ ƴƻ 
ȊƻƴƛƴƎ ǿƘƛŎƘ ŎƻƳǇŀǊŜǎ ǘƻ άIƻǘŜƭέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ 

¶ ¢ƘŜ ά[ŀǊƎŜ {ƘƻǇsέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƛǎ ŀƭǎƻ ƎŜƴŜǊŀƭƭȅ ƛƴŎƭǳŘŜŘ ŀƳƻƴƎ ά.ǳǎƛƴŜǎǎέ ȊƻƴƛƴƎΦ 
 
Distinct differences exist between municipal zoning and building regulation classification of 
buildings, which complicates co-ordination or sharing of data. 

                                                           
4
 According to the Namibian Standards Institution (NSI), by agreement, South African standards of the 

South African Bureau of Standards (SABS) auǘƻƳŀǘƛŎŀƭƭȅ ŀǇǇƭȅ ƛƴ bŀƳƛōƛŀΦ {!b{ ǊŜŦŜǊǎ ǘƻ ά{ƻǳǘƘ 
!ŦǊƛŎŀƴ  bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘέΦ 
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Table 3: Town planning zoning definitions for various urban centres in Namibia  

 
 

Type Group Windhoek Walvis Bay Swakopmund Oshakati Ongwediva Ondangwa Rundu Katima Mulilo Keetmanshoop

Business Business 1 General Business Business Business Business Business General Business Business 1

Restricted Business Local Business Local Business Local Business Local Business Local Business Local Business Business 2

Parastatal Parastatal Parastatals

General Residential General Residential 1 General Residential 1General Residential General ResidentialGeneral ResidentialGeneral Residential General ResidentialResidential 1

Residential General Residential 2 General Residential 2Accommodation Residential Accommodation Residential Residential Residential 2

Single Residential Intermediate Residential Informal ResidentialResidential 3

Single Residential Single Residential Single Residential Informal Residential

Informal Residential Informal ResidentialHospitality Hospitality

Government Government Purposes Authority Authority Government Government

Civic Civic Civic Authority

Municipal Municipal Purposes Local Authority Local Authority Local Authority Local Authority

Industrial Industrial General Industrial Industrial Industrial Industrial Industrial Industrial Industrial 1

Transport & CommunicationLight Industrial Light Industrial Light Industrial Light Industry Light Industrial Light Industrial Industrial 2

Office Office Office Office Office Office Office

Private Open Space Private Open Space Private Open Space Private Open Space Private Open SpacePrivate Open SpacePrivate Open Space Private Open SpacePrivate Open Space

Public Open Space Public Open Space Public Open Space Public Open Space Public Open SpacePublic Open Space Public Open Space Public Open Space Public Open Space

Beach Area Infrastructure Reserve

Cemetery Cemetery Cemetery Local Authority Reserve Cemetery

Special Special Special Special Special Special Special Special

Street Street Street Street Street Street

Institutional Institutional Institutional Institutional Institutional Institutional Institutional Institutional Institutional

Undetermined Undetermined Undetermined Undetermined Undetermined Undetermined Undertermined Undetermined

Unknown zoning Unknown zoning Unknown zoning Unknown zoning Proposed Erven Unknown zoning

Railway & Harbour Service Station Service Station Service Station Service Station

Parking Parking Parking Parking Parking

Combined Land Use Sports Fields

Special Designated Area Civic Reserve

Reservation: Government Education

Reservation: Government General Administration

Reservation: Local Authority General Administration

Conservation Area Powerline Servitude Conservation Agriculture Nature Reserve Education

Business

Industrial

Government

Residential

Other
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4.1.2 Building types and sizes 
The urban areas zone names have been grouped into similar classifications, as indicated in 
the left hand column of Table 3, to provide a reasonable comparison. 
 

9ƴǳƳŜǊŀǘƛƻƴ ƻŦ ƭƻŎŀƭ ŀǳǘƘƻǊƛǘƛŜǎΩ ŘŀǘŀōŀǎŜǎ, including only improved erven5, provides an 
indication of the distribution of the number of erven and their total land area. These are 
shown in Table 4 and Table 5, and illustrated graphically in Figure 1 and Figure 2 below. 
 
Figure 1: Area (m²) of improved erven 

Developed residential land comprises 
65% of improved urban land area, and 
91% of the number of improved erven. 
Commercial zoned land (Business, 
Industrial and Office) comprises around 
12% of urban development by land area, 
and 5% of the total number of improved 
erven. Government (central, regional 
and local) has developed 3% of urban 
areas, which comprises 1% of the total 
developed erven. 

 
Figure 2: Number of improved erven 

While the urban zoning information 
shows that residential land comprises 
the majority of urban land allocation, 
15% of improved land area and 6% of 
the improved erven stock are owned and 
used by the private and public sector. 
 

While some urban zoning databases list 
improvement value, such values are 
qualitative and extrapolation to 
improvement area is not possible. No 
local authority databases presently 

include the approved improvement floor area. Bulk factors6 for developed erven vary by 
local authority, zoning and suburb, and thus bulk factors cannot be used to extrapolate to 
floor area either. The Deeds Office register is not digital (yet), neither does it record 
improvement area (it is mainly concerned with land ownership) other than for sectional title 
development. There is thus no simple means to determine the total m² area of 
improvements on urban erven.  
 

Building data in Namibia is thus not suitable for allowing simple enumeration of the total 
building stock by classification and size. 
 

                                                           
5
 Improved erven are erven which are developed and have a building on them. 

6
 Bulk factor is also referred to as the 'floor area ratio' (FAR) and indicates the total floor space that 
may be built on in a property. The FAR is obtained by dividing the gross floor area of the building by 
the area of the property. 
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Zoning Group Windhoek Walvis Bay Swakopmund Oshakati Ongwediva Ondangwa Rundu Katima Mulilo Keetmanshoop Total erven Percent

Business 982             342              249                  127           7                  106              512          227                  195                    2,747            3%

Industrial 469             364              133                  27             124              79                43            25                    38                      1,302            2%

Office 242             -               -                  25             -               5                 4              4                      -                     280               0.3%

Residential 36,319        8,031           5,910               3,850        1,962            1,476           8,599       4,611                3,184                 73,942          91%

Government 102             74                56                    20             8                  33                10            20                    46                      369               0.5%

Other 441             446              1,080               38             107              52                302          82                    137                    2,685            3%

Totals 38,555        9,257           7,428               4,087        2,208            1,751           9,470       4,969                3,600                 81,325          100%

Zoning Group Windhoek Walvis Bay Swakopmund Oshakati Ongwediva Ondangwa Rundu Katima Mulilo Keetmanshoop Total m² Percent

Business 2,761,839    481,782        485,547           668,309     8,567            307,595       700,823    350,583            631,781              6,396,825      5%

Industrial 3,207,545    2,193,399     550,372           428,458     375,600        331,125       396,294    514,033            407,422              8,404,248      6%

Office 471,352       -               -                  285,377     -               33,763         24,981      23,034              -                     838,507        0.6%

Residential 57,851,687  4,769,812     4,078,465         5,097,062  1,217,988     2,302,137     5,774,368 3,191,616         2,484,668           86,767,803    65%

Government 1,676,286    244,418        229,447           503,453     53,170          515,788       213,441    612,363            138,115              4,186,481      3.1%

Other 11,309,595  3,031,758     2,621,583         1,328,009  357,406        1,386,135     1,739,635 2,298,087         2,402,536           26,474,744    20%

Totals 77,278,304  10,721,169   7,965,414         8,310,668  2,012,731     4,876,543     8,849,542 6,989,714         6,064,522           133,068,607  100%

 

 
 
 
 
Table 4: Urban zoning groups by number of improved erven 

 

 
 
 
 
Table 5: Urban zoning groups by area of improved erven in m² 
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4.1.3 Building sample sizes 
 
Table 6 lists the total net floor area and average floor area of the building sample considered 
in this project. 
  
Table 6: Building sample total and average net area 

 
  
Not surprisingly, the shops, offices and hotels in the economic hub of Windhoek are larger 
than those in the other centres. 
 

4.2 Determination of energy consumption 
 

4.2.1 Energy benchmark 
 
Energy consumption from billing records has been analysed in accordance with SANS 204, 
which evaluates energy consumption per m² of net building area7 per annum. Energy 
consumption is measured in units of kWh/m²/annum. A summary of the average energy 
consumption for all building types per locality is presented in Table 7.  
 
The average value for each building type is indicated and shows that Supermarkets are by far 
the most intensive energy consumers. The Large Shops classification has been sub-divided 
into Supermarket and Warehouse shops, as these exhibit different energy benchmark levels.  
 
The Offices classification has also been split into Private and Public. It appears that public 
offices, on average, have a smaller energy demand than private offices. Certainly for 
Windhoek the difference between public and private offices is not as pronounced as in other 
centres. The Hotel average benchmark is slightly higher than offices and warehouse shops.  
 

Figure 3 shows the results graphically. 
 
Table 7: Summary of average energy consumption in kWh/m²/annum 

 
 

                                                           
7
 SANS 204 defines net floor area as the sum of all areas between the vertical building components 
(walls, partitions), excluding parking garages and storerooms. 

F1: Large Shop G1: Offices H1: Hotel

Keetmans 2,155      6% 9,065      9% 6,389      13% 1,078              2,266           2,130           

Oshakati 11,351     33% 4,530      5% 6,420      13% 1,892              906              1,605           

Walvis 8,610      25% 11,234     12% 5,946      12% 1,722              2,247           1,982           

Windhoek 12,359     36% 70,744     74% 29,948     61% 2,472              11,791         7,487           

Grand Total 34,475     100% 95,573     100% 48,703     100% 1,915              4,779           3,479           

Average of Building Net floor area (m²)

Locality F1: Large Shop G1: Offices H1: Hotel

Sum of Building Net floor area (m²)

Locality Supermarket Warehouse shop Private office Public office Hotel

Keetmans 407                    61                      28                      75                      

Oshakati 496                    163                    103                    82                      141                    

Walvis 596                    58                      80                      48                      125                    

Windhoek 806                    103                    183                    195                    228                    

Average 600                    122                    122                    88                      148                    
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Figure 3: Summary of average energy consumption in kWh/m²/annum per locality 

 
 
 
 
  



Baseline Study on Energy Efficiency in Buildings for t he Namibia Energy Efficiency Programme  

 24 

 

4.2.1.1 Large Shops (F1) energy consumption 

 
The average energy consumption for large shops is summarised in Table 8 and Figure 4. 
Clearly, Supermarkets are far more energy intensive than Warehouse Shops. Supermarkets 
generally include most of the following energy intensive facilities: 

¶ high levels of artificial illumination 

¶ poor daylight utilisation, or no daylight contribution at all 

¶ bakery 

¶ kitchen/restaurant 

¶ cold and freezer rooms 

¶ refrigerated display cabinets and cupboards 

¶ air conditioning of entire shop floor 

¶  
 
In contrast, Warehouse Shops often use daylight very effectively, and use substantially less 
energy intensive equipment than Supermarkets. 
 
Table 8: Large Shops - Average energy consumption in kWh/m²/annum 

 
 
Figure 4: Large Shops - Average energy consumption in kWh/m²/annum  

 
 
 
The reason for regional differences in energy consumption is not clear. Climatic differences 
are ruled out in this case, as Oshakati and Keetmanshoop should exceed energy 
consumption for Walvis Bay, which has the coolest climate. The differences might be as a 
result of a combination of differing levels of business activity, different facilities, 
technologies employed and varying operation and management patterns. 
 

Locality Supermarket Warehouse shop Average

Keetmans 407                    407                    

Oshakati 496                    163                    385                    

Walvis 596                    58                      488                    

Windhoek 806                    103                    665                    

Average 600                    122                    494                    
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The regional differences between Warehouse Shops are not significant. It is suspected that 
the small number of these shops in the sample contributes to this unexpected effect. 
 
Table 9 provides a detailed breakdown of the Large Shops energy benchmarks, with 
averages per locality and per shop type. There is a large difference between the lowest 
supermarket (Pick-n-Pay Family Supermarket Walvis Bay, 226 kWh/m²/annum) to the 
highest (Shoprite Independence Ave. Windhoek, 1,080 kWh/m²/annum). 
 
 
Table 9: Large Shops - Detailed energy benchmark in kWh/m²/annum 

 
  

Locality Supermarket Warehouse shop Average

Keetmans 407                407                

JJ's Supermarket, Keetmans 472                472                

Nuwe Welcom SPAR, Keetmans 343                343                

Oshakati 496                163                    385                

CTM Oshakati 22                      22                  

GAME Oshakati 304                    304                

Oshakati SPAR 552                552                

Pick-n-Pay Family Store Oshakati 592                592                

Shoprite Oshakati 544                544                

Woermann Brock Oshakati 297                297                

Walvis 596                58                      488                

CTM Swakopmund 58                      58                  

Pick-n-Pay Family Store Walvis 226                226                

Protea SPAR, Walvis 725                725                

Shoprite Walvis Bay 764                764                

Woermann Brock Walvis 667                667                

Windhoek 806                103                    665                

CTM Windhoek 103                    103                

Maerua SuperSPAR, Windhoek 711                711                

Model Pick-n-Pay Wernhil, Windhoek 625                625                

Shoprite Independence Ave., Windhoek 1,080             1,080             

Woerman Brock Ae-Gams, Windhoek 807                807                

Average 600                122                    494                
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4.2.1.2 Offices (G1) energy consumption 

 
The following observations apply regarding average energy consumption for Offices: 

1) Public office facilities use less energy than Private offices. Contributors may include: 
a. Less air conditioning coverage to public offices, particularly in localities other 

than Windhoek. 
b. Fewer IT equipment and other electronic services in public offices compared 

with private offices. 
c. Lower occupancy levels in public buildings. 
d. Less attention to repairs and maintenance in public buildings8, resulting in 

unserviceable air conditioning equipment and burnt-out lamps. 
e. Differing activity levels between private and public office buildings. 

 
In Windhoek, however, the sampled public offices on average show slightly higher 
energy consumption than private offices. 
 

2) Windhoek offices, on average, show a two to three times higher (or even more) 
energy consumption than offices in other centres. This suggests that offices in the 
regions are ƴƻǘ ǘǊŜŀǘŜŘ ŀǎ άƎŜƴŜǊƻǳǎƭȅέ ƛƴ ǘŜǊƳǎ ƻŦ ƻŎŎǳǇŀƴǘ density, air 
conditioning, IT equipment provision and attention to repairs and maintenance. 

 
Table 10 and Figure 5 show the average energy consumption for Offices in the private and 
public sectors. 
 
 
Table 10: Offices - Average energy consumption in kWh/m²/annum 

 
 
 

                                                           
8
 ¢Ƙƛǎ ŎƻƳƳŜƴǘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊǎΩ ŜȄǘŜƴǎƛǾŜ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜƴƻǾŀǘƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ ǇǳōƭƛŎ 
buildings, from which it is clear that regular scheduled maintenance is severely lacking. Readers are 
encouraged to visit public buildings around Namibia to ascertain this for themselves. 

Locality Private office Public office Average

Keetmans 61                      28                      36                      

Oshakati 103                    82                      91                      

Walvis 80                      48                      61                      

Windhoek 183                    195                    189                    

Average 122                    88                      102                    
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Figure 5: Offices - Average energy consumption in kWh/m²/annum 

 
 
Again, as in the case of the Large Shops, the regional differences are not simply explained by 
climatic factors. While the energy consumption in offices in Oshakati is higher than in Walvis 
Bay, as expected, it is just under one-half that of office buildings in Windhoek, despite 
Oshakati having a warmer climate than Windhoek. The Walvis Bay energy consumption 
exceeds that of Keetmanshoop, despite being a cooler climate. 
 
Table 11 provides a detailed breakdown of office energy benchmarks, with averages per 
locality and public/private. There is a substantial range in results, from 16 kWh/m²/annum 
(Agriculture Building, Keetmanshoop: no air conditioning, no computers, and minimal 
occupancy) to 256 kWh/m²/annum (Nedbank Business Centre, Windhoek: high occupancy, 
poor orientation, poor building envelope, and fully air conditioned). 
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Table 11: Office - Detailed energy benchmark kWh/m²/annum 

 
  

Locality Private office Public office Average

Keetmans 61                      28                      36                      

Agriculture Building, Keetmans 16                      16                      

Karas Regional Council Office, Keetmans 42                      42                      

Keetmanshoop Municipal Offices 61                      61                      

Ministry of Finance, Keetmans 25                      25                      

Oshakati 103                    82                      91                      

Customs and Excise, Oshakati 116                    116                    

Home Affairs Oshakati 19                      19                      

Ministry of Finance, Oshakati 113                    113                    

Oshakati Civic Center 100                    100                    

Oshakati Premier Electric 106                    106                    

Walvis 80                      48                      61                      

Customs Building, Walvis Bay 45                      45                      

Erongo RED HQ, Walvis 97                      97                      

Fisheries Inspectorate, Walvis 43                      43                      

Ministry of Finance, Walvis 55                      55                      

Walvis Bay Civic Centre 63                      63                      

Windhoek 183                    195                    189                    

Brendan Shimbwaye, Windhoek 190                    190                    

Ministry of Finance, Windhoek 219                    219                    

Ministry of Home Affairs, Windhoek 177                    177                    

Mutual Tower, Windhoek 104                    104                    

Nedbank Business Centre, Windhoek 256                    256                    

Sanlam Centre, Windhoek 189                    189                    

Average 122                    88                      102                    
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4.2.1.3 Hotel (H1) energy consumption 

 
Hotel energy consumption distribution is skewed towards higher average energy 
consumption in Windhoek than in the other localities. Hotels reveal a range of different 
facilities, from simpler bed & breakfast or budget hotels, to more luxurious establishments 
with conferencing, banqueting and casino facilities. 
 
 
Table 12: Hotel - Average energy consumption in kWh/m²/annum 

 
 
 

 
Figure 6: Hotel - Average energy consumption in kWh/m²/annum 

 
 
 
 
The more luxurious hotels, with higher occupancy and higher levels of related activities and 
services including casino, conferencing and banqueting tend to be concentrated in 
Windhoek, which explains why Windhoek shows the highest average energy consumption in 
the Hotel category. The Walvis Bay hotels are also generally more active, with auxiliary 
functions, which may explain why Walvis Bay and Oshakati are roughly equivalent 9, despite 
Walvis Bay having a cooler climate than Oshakati. The Keetmanshoop and Oshakati hotels 

                                                           
9
 This study has hypothesised that the similarity of the electrical energy consumption in Walvis Bay 
and Oshakati can be attributed to the longer heating periods required at the coast. However, the 
data that was collected as part of the study cannot conclusively confirm or reject this hypothesis. It 
is recognised that Walvis Bay has more heating degree day data than cooling degree days, while 
Oshakati has more cooling degree day data than heating degree days. However, the study could not 
find a clear correlation, which can likely be attributed to the aggregation of energy consumers 
considered in both towns in the present study.   

Locality Hotel

Keetmans 75                       

Oshakati 141                      

Walvis 125                      

Windhoek 228                      

Average 148                      
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provide less of the auxiliary activities and tend towards simpler B&B trading, with lower 
occupancies. 
 
There is a broad range of energy consumption figures for Hotels, ranging from 12 
kWh/m²/annum (Oshakati Guest Hotel: low occupancy, B&B plus restaurant) to 398 
kWh/m²/annum (Windhoek Country Club Resort: casino, banqueting & conferencing, 
multiple busy restaurants, extensive pool facilities, likely inefficient water heating and air 
conditioning systems).   
 
Table 13: Hotel - Detailed energy benchmark kWh/m²/annum 

 
 
. 

4.2.1.4 SANS 204 comparison 

 
SANS 204-1, Energy Efficiency in Buildings, stipulates maximum energy consumption rates. 
Table 14 compares the SANS consumption rates to the average survey results for large 
shops. 
 
Table 14: Large shops - Energy consumption and comparison with SANS 204, in kWh/m²/annum 

 
 
While warehouse shops are well below the maximum stipulated by SANS 204, Supermarkets 
exceed SANS 204-1 by a substantial margin. Keetmanshoop supermarkets would have to 
achieve energy savings of 41%, and Windhoek supermarkets would have to drop 70% of 

Locality Hotel

Keetmans 75                      

Birds Mansions Hotel, Keetmans 69                      

Central Lodge, Keetmans 100                    

Schutzenhaus Guest House, Keetmans 56                      

Oshakati 141                    

Afrika Stadt Haus Hotel, Ongwediva 63                      

Hotel Destiny, Oshakati 180                    

Oshakati Country Hotel 309                    

Oshakati Guest Hotel 12                      

Walvis 125                    

Casa Mia Hotel, Walvis 125                    

Langholm Hotel Garni, Walvis 62                      

Protea Hotel Pelican Bay, Walvis 187                    

Windhoek 228                    

Auas City Hotel, Windhoek 211                    

Hotel Thule, Windhoek 36                      

Kalahari Sands Hotel, Windhoek 258                    

Windhoek Country Club Resort 407                    

Average 148                    

Locality Supermarket Warehouse shop Average SANS 204

Supermarket

Variance

Keetmans 407                         407                         240                         41%

Oshakati 496                         163                         330                         245                         51%

Walvis 596                         58                           327                         260                         56%

Windhoek 806                         103                         454                         240                         70%

Average 576                        108                        342                        246                        57%
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their present energy consumption in order to meet the SANS 204 stipulated maximum 
energy values. While energy efficiency savings are no doubt possible, savings of 40-70% are 
improbable. It is noted that the single maximum value per climatic zone ŦƻǊ άCм [ŀǊƎŜ {ƘƻǇǎέ 
as stated by SANS 204 would appear to be an over simplification, as large shops have vastly 
differing functions, as illustrated by the difference in energy consumption between 
warehouse shops and supermarkets. 
 
ResearcƘ ǇŜǊŦƻǊƳŜŘ ƻƴ пл άǊŜǘŀƛƭ ōǳƛƭŘƛƴƎǎέ ƛƴ /ŀǇŜ ¢ƻǿƴ ό/ aŀǊǘƛƴΣ нлммύ10 returned an 
average energy consumption of 259 kWh/m²/annum. The report indicated that 40% of retail 
buildings sampled were below the SANS 204 benchmark level. 
 
Table 15: Office - Energy consumption and comparison with SANS 204, in kWh/m²/annum 

 
 
The average office energy consumption benchmarks for Namibia are well below the 
maximum values stipulated in SANS 204-1. Given that some sophisticated office buildings in 
Windhoek achieve energy consumption values of around 100 kWh/m²/annum, we consider 
the SANS 204 maximum values to be on the generous side. There are, however, a number of 
office buildings that exceed the SANS 204 values. 
 
Research findings on 41 office buildings in Cape Town (C Martin, 2011) resulted in an 
average of 188 kWh/m²/annum, while 44% of the office buildings sampled were below the 
SANS 204 benchmark level. This research result is similar to Namibian office buildings. 
  
Table 16: Hotel - Energy consumption and comparison with SANS 204, in kWh/m²/annum 

 
 
Namibian Hotels on average operate well below the SANS maximum energy consumption 
values. The highest individual hotel energy consumption rate recorded is around 400 
kWh/m²/annum. 
 
It must be noted that SANS 204 maximum values were determined based on simulations of 
άƴƻǘƛƻƴŀƭ ōǳƛƭŘƛƴƎǎέ ƻŦ ŜŀŎƘ ƻŎŎǳǇŀƴŎȅΣ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǾŀǊƛƻǳǎ ŎƭƛƳŀǘƛŎ ȊƻƴŜǎΦ όIƻƭƳ 5 Ŝǘ ŀƭΣ 
2007). SANS 204 thus assumes that buildings must naturally comply with indoor comfort 
levels, indoor air quality and lighting levels requirements. Many of the sample buildings in 
this study do not necessarily comply with all of these requirements. 
 

                                                           
10

 Lƴ ǘƘŜ ǊŜŦŜǊŜƴŎŜŘ ǊŜǎŜŀǊŎƘ ǿƘƻƭŜ άǎƘƻǇǇƛƴƎ ŎŜƴǘǊŜǎέ ŀre aggregated. The study area refers to 
άǊŜƴǘŀōƭŜέ ŦƭƻƻǊ ŀǊŜŀ ōŀǎŜŘ ƻƴ aǳƴƛŎƛǇŀƭ ŘŀǘŀΣ ǿƛǘƘ ŀŘƧǳǎǘƳŜƴǘ ƳŀŘŜ ŦƻǊ ǎǘƻǊŀƎŜ ŀƴŘ ǇŀǊƪƛƴƎ ŀǊŜŀ 
by dividing gross floor area by 1.25 to achieve a net floor area estimate. 

Locality Private office Public office Average SANS 204

Private Office

Variance

Keetmans 61                           28                           44                           200                         -228%

Oshakati 103                         82                           93                           190                         -85%

Walvis 80                           48                           64                           210                         -162%

Windhoek 183                         195                         189                         185                         -1%

Average 107                        88                           98                           196                        -84%

Locality Hotel SANS 204 Variance

Keetmans 75                           650                         -765%

Oshakati 184                         585                         -218%

Walvis 125                         600                         -380%

Windhoek 227                         600                         -164%

Average 153                        609                        -298%
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Figure 7: Comparison of energy benchmark results with SANS 204 

 
  
Figure 7 shows the energy benchmark result ranges and their average compared with the 
SANS 204 stipulated maximum value for that building occupancy. The SANS 204 values have 
been averaged across the four different climatic zones. 
 
Clearly for hotels the SANS 204 maximum value is too lenient compared to actual building  
values, as even the most energy intensive hotel falls well below the SANS 204 maximum. 
 
The SANS 204 values are towards the high end of the office results. This does not present 
too much of a challenge for office buildings to comply with SANS 204. 
 
Supermarkets are a special case of the large shopǎΩ occupancy class. Clearly supermarkets 
are high energy consumers and the results show a broad range of supermarket energy 
benchmark values. The SANS 204 maximum value for large shops is at the bottom end of 
supermarketΩs energy consumption. 
 
Warehouse shops are another special case of the large shops occupancy. Warehouse shop 
energy consumption compares more favourably with the SANS 204 maximum energy value, 
which suggests that this type of occupancy is more likely what is contemplated by the large 
shopǎΩ occupancy benchmark. 
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4.2.2 Demand benchmark 
 
Electrical demand is a measure of instantaneous power drawn by a consumer. Demand is 
measured in VA (Volts x Amps). The VA value is continuously monitored and the maximum in 
any given month is recorded. A punitive tariff is charged for the maximum demand 
exceeding pre-determined limits, which is the case for larger electrical supply connections. 
 
Electrical demand is important to power generation, as the capacity of power stations must 
match the demand at all times. As new generation capacity is expensive, the intention of 
maximum demand charges is to encourage consumers to manage or move their load to off-
peak periods. The interested reader is ς for example ς referred to the Namibian demand-
side study referenced in the Reference section. 
 
While demand does not represent any value to the consumer, reduction of demand benefits 
the consumer in terms of dollar savings. 
 
Not all of the buildings in the sample have demand meters installed, so the demand 
benchmark sample is smaller than in the case of energy consumption. In some cases, where 
demand meters are installed, the supply authority charges ŀ ŦƛȄŜŘ ƘƛǎǘƻǊƛŎŀƭ ƻǊ άǎǘŀǘŜŘέ 
demand value. As this does not represent actual demand values these cases are also 
excluded from the analysis. 
 
SANS 204-1 ǘŀōǳƭŀǘŜǎ άƳŀȄƛƳǳƳ ŜƴŜǊƎȅ ŘŜƳŀƴŘ 11έ ƛƴ ±!, defining it aǎΥ ά¢ƘŜ ƳŀȄƛƳǳƳ 
demand shall be based on the sum of 12 consecutive monthly maximum demand values per 
ŀǊŜŀ ŘƛǾƛŘŜŘ ōȅ мн ǘƻ ƎƛǾŜ ǘƘŜ ŜƴŜǊƎȅ ŘŜƳŀƴŘ ǇŜǊ ƳƻƴǘƘ ǇŜǊ ǎǉǳŀǊŜ ƳŜǘǊŜΦέ The calculated 
value represents the average maximum demand of the 12 monthly demand values, and not 
a per month value. 
 
Table 17 lists the average demand for the various building classifications. Where there are 
blanks there are no sample buildings with any demand metering data. Caution is necessary 
with interpretation, as in some cases the sample comprises only one or two samples. Figure 
8 displays the electrical demand benchmark values graphically. 
 
 
Table 17: Summary of average electrical demand benchmark, in VA/m² 
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 ¢Ƙƛǎ ǊŜǇƻǊǘ ǳǎŜǎ ǘƘŜ ǘŜǊƳ άŘŜƳŀƴŘέ ŀƴŘ ƴƻǘ άŜƴŜǊƎȅ ŘŜƳŀƴŘέΣ ǿƘƛŎƘ Ŏŀƴ ƭŜŀŘ ǘƻ ŎƻƴŦǳǎƛƻƴΦ 

Locality Hotel Private office Public office Supermarket Warehouse shop

Keetmans 19                84                

Oshakati 25                105              118                        

Walvis 31                13                120              

Windhoek 47                46                49                133              61                          

Average 37                38                37                117              90                          
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Figure 8: Summary of average electrical demand benchmark, in VA/m² 

 
 
 
Supermarkets have high demand benchmark figures, which is consistent with their high 
energy consumption compared to the other building classes. 
 
Many hotels typically use LP gas for cooking and solar or diesel for water heating. Similarly, 
supermarkets use diesel or paraffin for their bakery ovens and LP gas for restaurant 
kitchens. The utilization of alternative energy sources assists in the reduction of the 
electrical demand. 
  



Baseline Study on Energy Efficiency in Buildings for t he Namibia Energy Efficiency Programme  

 35 

 

4.2.2.1 Large Shops (F1) demand 

 
The average electrical demand for supermarkets and warehouse shops is summarised in 
Table 18, and shown graphically in Figure 9. The warehouse shop data represents only one 
sample in each case. Overall, the average large shopǎΩ demand benchmark is 113 VA/m². 
 
 
Table 18: Large Shops - Demand benchmark in VA/m² 

 
 
 
Figure 9: Large Shops - Demand benchmark in VA/m² 

 
 
 
 
Climatic factors influencing the demand benchmark are ruled out, as the cooler climate of 
Walvis Bay exhibits a higher average demand than both Keetmanshoop and Oshakati. 
 
Table 19 provides detail of all of the demand values determined from the Large ShopǎΩ 
buildings that were sampled in the project. Demand values range from 61 VA/m² (CTM 
Windhoek: warehouse shop) to 166 VA/m² (Shoprite Independence Ave., Windhoek), with 
an average demand of 113 VA/m². 
  

Locality Supermarket Warehouse shop Average

Keetmans 84                           84                           

Oshakati 105                         118                         108                         

Walvis 120                         120                         

Windhoek 133                         61                           118                         

Average 117                         90                           113                         
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Table 19: Large Shops - Detailed demand benchmark in VA/m² 

 
 
  

Locality Supermarket Warehouse shop Average

Keetmans 84                           84                           

JJ's Supermarket, Keetmans

Nuwe Welcom SPAR, Keetmans 84                           84                           

Oshakati 105                         118                         108                         

CTM Oshakati

GAME Oshakati 118                         118                         

Oshakati SPAR 110                         110                         

Pick-n-Pay Family Store Oshakati

Shoprite Oshakati 123                         123                         

Woermann Brock Oshakati 80                           80                           

Walvis 120                         120                         

CTM Swakopmund

Pick-n-Pay Family Store Walvis 50                           50                           

Protea SPAR, Walvis 164                         164                         

Shoprite Walvis Bay 148                         148                         

Woermann Brock Walvis 118                         118                         

Windhoek 133                         61                           118                         

CTM Windhoek 61                           61                           

Maerua SuperSPAR, Windhoek 135                         135                         

Model Pick-n-Pay Wernhil, Windhoek 128                         128                         

Shoprite Independence Ave., Windhoek 166                         166                         

Woerman Brock Ae-Gams, Windhoek 102                         102                         

Average 117                         90                           113                         
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4.2.2.2 Offices (G1) demand 

 
The office demand benchmark averages at 37 VA/m². Similar to energy consumption, 
electrical demand values are lower in other localities when compared with those in 
Windhoek. This suggests that less air conditioning and office equipment is used in the 
regions. Note, however, that localities other than Windhoek have few buildings with 
demand data. Public offices in Windhoek demand marginally more power than private 
offices. 
 
 
Table 20: Offices

12
 - Demand benchmark in VA/m² 

 
 
 
 
Figure 10: Offices

12
 - Demand benchmark in VA/m² 

 
 
 
 
Table 21 provides detail of all of the demand values determined from the Office buildings 
sampled in the project. Demand values range between 10 VA/m² (Ministry of Finance, 
Keetmanshoop) to a maximum of 63 VA/m² (Nedbank Business Centre, Windhoek), with a 
demand average of 37 VA/m². Of interest is the one year old Mutual Tower building in 
Windhoek, designed as a green building, which has a demand figure of 28 VA/m².  
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 No offices with usable demand data could be identified in Oshakati.  

Locality Private office Public office Average

Keetmans 19                           19                           

Oshakati

Walvis 13                           13                           

Windhoek 46                           49                           48                           

Average 38                           37                           37                           
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Table 21: Offices
12

 - Detailed demand benchmark in VA/m² 

  

Locality Private office Public office Average

Keetmans 19                      19                      

Agriculture Building, Keetmans

Karas Regional Council Office, Keetmans 29                       29                       

Keetmanshoop Municipal Offices

Ministry of Finance, Keetmans 10                       10                       

Oshakati

Customs and Excise, Oshakati

Home Affairs Oshakati

Ministry of Finance, Oshakati

Oshakati Civic Center

Oshakati Premier Electric

Walvis 13                      13                      

Customs Building, Walvis Bay

Erongo RED HQ, Walvis

Fisheries Inspectorate, Walvis

Ministry of Finance, Walvis

Walvis Bay Civic Centre 13                       13                       

Windhoek 46                      49                      48                      

Brendan Shimbwaye, Windhoek 46                       46                       

Ministry of Finance, Windhoek 58                       58                       

Ministry of Home Affairs, Windhoek 42                       42                       

Mutual Tower, Windhoek 28                       28                       

Nedbank Business Centre, Windhoek 63                       63                       

Sanlam Centre, Windhoek 48                       48                       

Average 38                      37                      37                      
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4.2.2.3 Hotel (H1) demand 

 

The average demand benchmark value for Hotels across Namibia is 49VA/m². Caution is 
necessary for average values for Oshakati and Walvis Bay, as each is based on only one 
sample Hotel. The Windhoek demand average is based on four Hotels.  
 
 
Table 22: Hotel

13
 - Demand benchmark in VA/m² 

 
 
 
Figure 11: Hotel

13
 - Demand benchmark in VA/m² 

 
 
 
 
Table 23 lists the demand values determined from the Hotel buildings sampled in the 
project. Demand values range between 31 VA/m² (Protea Hotel Pelican Bay, Walvis Bay), 
with the highest being 75 VA/m² (Oshakati Country Hotel). 
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 This study could not identify hotels in Keetmanshoop that had usable maximum demand data. 

Locality Hotel

Keetmans

Oshakati 75                          

Walvis 31                          

Windhoek 47                          

Average 49                          
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Table 23: Hotel
13

 - Detailed demand benchmark in VA/m² 

 
 
 
 

4.2.2.4 SANS 204 comparison 

 
SANS 204-1, Energy Efficiency in Buildings, stipulates maximum demand figures applicable to 
each building classification according to Climatic Zones. Table 24 compares these values to 
actual demand benchmark figures obtained for large shops, while Table 25 presents the 
comparison for offices, and Table 26 for hotels. 
 
Table 24: Large shops ς Demand benchmark comparison with SANS 204, in VA/m² 

 
 
 
It is noted that the benchmark values for large shops exceed the maximum value specified in 
SANS 204-1. 
 

Locality Hotel

Keetmans

Birds Mansions Hotel, Keetmans

Central Lodge, Keetmans

Schutzenhaus Guest House, Keetmans

Oshakati 75                          

Afrika Stadt Haus Hotel, Ongwediva

Hotel Destiny, Oshakati

Oshakati Country Hotel 75                          

Oshakati Guest Hotel

Walvis 31                          

Casa Mia Hotel, Walvis

Langholm Hotel Garni, Walvis

Protea Hotel Pelican Bay, Walvis 31                          

Windhoek 47                          

Auas City Hotel, Windhoek 53                          

Hotel Thule, Windhoek 33                          

Kalahari Sands Hotel, Windhoek 40                          

Windhoek Country Club Resort 64                          

Average 49                          

Locality Supermarket Warehouse shop Average SANS 204

Average

Variance

Keetmans 84                           84                           90                           -7%

Oshakati 105                         118                         111                         85                           24%

Walvis 120                         120                         95                           21%

Windhoek 133                         61                           97                           85                           12%

Average 110                         90                           103                         89                           14%
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Table 25: Offices ς Demand benchmark comparison with SANS 204, in VA/m² 

 
 
 
The average demand benchmarks for offices are lower than the maximum values stipulated 
by SANS 204-1. Even the highest benchmark demand value recorded, i.e. 63 VA/m² 
(Nedbank Business Centre, Windhoek), is well within the maximum value stipulated by 
SANS. This may suggest that the maximum values stated in SANS 204-1 are possibly too high 
for Namibian climatic zones. 
 
 
Table 26: Hotel ς Demand benchmark comparison with SANS 204, in VA/m² 

 
 
 
 
Hotel demand benchmarks are well below the maximum values stipulated in SANS 204-1. 
The highest hotel demand benchmark determined, i.e. Oshakati Country Hotel at 75 VA/m², 
is still below the SANS 204-1 specification. 
 

Locality Private office Public office Average SANS 204

Average

Variance

Keetmans 19                           19                           80 -317%

Oshakati 75                           

Walvis 13                           13                           85                           -569%

Windhoek 46                           49                           48                           75                           -57%

Average 30                           34                           27                           79                           -197%

Locality Hotel SANS 204

Average

Variance

Keetmans 90                           

Oshakati 75                           85                           -13%

Walvis 31                           95                           -203%

Windhoek 47                           85                           -79%

Average 51                           89                           -73%
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Figure 12: Comparison of electrical demand benchmark results with SANS 204 

 
 
Figure 12 shows the demand benchmark result ranges and their average compared with the 
SANS 204 stipulated maximum value for that building occupancy. The SANS 204 values have 
been averaged across the four different assumed climatic zones. 
 
For hotels and offices the SANS 204 maximum value is too lenient compared to actual 
building values, as even the highest demand facilities fall well below the SANS 204 
maximum. 
 
Supermarkets, as a special case of the large shopǎΩ occupancy class, exhibit a higher demand 
on average than SANS 204. Supermarkets exhibit a broad range of demand benchmark 
values. 
 
Warehouse shops are another special case of the large shopǎΩ occupancy. The average 
demand for warehouse shops is equal to the SANS 204 maximum value, which suggests that 
this sub-type of occupancy is more likely what is contemplated by the large shopǎΩ 
occupancy. 
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4.2.3 Hotel occupancy benchmark 
 
The study has looked at an alternative energy consumption and demand benchmark that 
may be of use for the hospitality industry. Here, the energy consumption and demand values 
for hotels have been benchmarked as a function of the number of bed-nights sold. This 
provides a benchmark which is related to hotel activity. Figure 13 compares the previous m² 
area benchmark values with the new energy consumption per bed-night benchmarks, while 
Figure 14 compares the demand per m² area benchmark values with the new demand per 
bed-night benchmark. 
 
 
Figure 13: Comparison of two hotel energy consumption benchmarks 

 
 
 
Figure 14: Comparison of two hotel demand benchmarks 
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As shown in Figure 13, the Central Lodge Keetmanshoop and Kalahari Sands Hotel have 
similar hotel occupancy energy benchmark values, which are to be contrasted with very 
different energy per m² benchmark values, which is due to the different occupancies and 
service offerings between the two. 
 
As shown in Figure 14, the Kalahari Sands Hotel and Hotel Thule have similar hotel 
occupancy demand benchmarks, but different m² demand values. 
 
Occupancy has an indirect effect on the m² benchmark. While a hotel will have base energy 
consumption with zero occupancy, each bed sold will add to the base energy consumption 
plus the electrical demand. The hotel occupancy benchmark relates directly to the primary 
business purpose of a hotel. A proviso applies that hotels with energy consumed by 
additional auxiliary functions will exhibit a higher hotel occupancy benchmark value than a 
hotel which does not.  
 
It is noted that the hotel occupancy benchmark is of relevance for the hospitality industry. 
The bednight benchmark data is, understandably, of less relevance to the electricity supply 
industry, who prefer the more relevant  electrical consumption and maximum demand 
benchmarks.  
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4.3 Assessment of the level of efficiency of buildings 
 
While benchmarking of existing buildings provides a valuable insight into the present status 
of energy consumption, what represents an efficient or in-efficient energy consumption 
level for different building classes? 
 
9ŦŦƛŎƛŜƴŎȅ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ Ǌŀǘƛƻ ƻŦ ǘƘŜ ƻǳǘǇǳǘ ǘƻ ǘƘŜ ƛƴǇǳǘ ƻŦ ŀƴȅ ǎȅǎǘŜƳέΦ Lƴ ǘŜǊƳǎ ƻŦ 
energy this means that a function is performed more efficiently if it can be done with less 
energy input. 
 
The benchmarking exercise highlights that there is no simple one-size-fits-all energy 
consumption benchmark level that can easily be labelled as άefficientέ. This assertion is 
supported by: 

¶ The Large Shops classification having widely differing energy consumption between 
Supermarkets and Warehouse shops, and among various Supermarkets. 

¶ The Offices category shows a broad range of energy consumption.  

¶ Hotels offering different levels of services cannot be compared with each other. 
 
A simple regional public office building with no air conditioning, no IT equipment, limited 
occupancy and only a few incandescent lamps (those that have not burnt out yet) 
comprising the only energy consumption does not necessarily constitute energy efficiency. 
In contrast, a large office building containing a high density of highly productive personnel, 
by necessity requiring artificial ventilation and heating/cooling, may have a high energy 
consumption figure but contributes far more to the well-being of the occupants, the 
organisation and society in general. 
 
Efficiency is not necessarily served by merely reducing the service offerings to reduce energy 
consumption. This implies that the productive use of energy, in contrast to the absolute use 
of energy, is a more relevant indicator of how efficiently electrical energy is used. 
 
The simple regional public office building and the sophisticated high-rise office tower both 
may be the most economical means of operation for their particular circumstances and 
needs.  
 
Energy efficiency means that in each individual case, the most efficient means of providing 
the same or very similar levels of service, comfort and function of each building is realised. 
Essentially each building competes with itself in terms of energy efficiency. However, 
benchmarking of similar buildings is necessary to provide a means of comparison, which 
implies that the similarity of buildings and their productive uses is key when undertaking 
such comparisons. 
 
The SANS 204 standards attempt to specify maximum energy consumption levels. However, 
it is clear that where some actual buildings appear highly efficient (such as in the case of 
Offices) compared to the standard, others appear highly inefficient (e.g. Supermarkets). Thus 
two aspects are important: 

1) Building classifications should be expanded and better defined to allow an improved 
comparison between similar buildings. 

2) The maximum energy and demand levels specifications should be reviewed. 
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The benchmarking exercise nevertheless provides some clear cases of similar buildings 
exhibiting efficient and less efficient energy consumption. For example: 

1) Supermarkets:  
a. Shoprite Independence Ave., Windhoek: 1080 kWh/m²/annum. 
b. Pick-n-Pay Wernhil, Windhoek: 625 kWh/m²/annum (40% less). 

 
2) Offices: 

a. Nedbank Business Centre, Windhoek: 256 kWh/m²/annum 
b. Sanlam Building, Windhoek: 189 kWh/m²/annum (26% less) 
c. Mutual Tower, Windhoek: 104 kWh/m²/annum (59% less than highest). 

 
3) Hotels:  

a. Windhoek Country Club Resort & Casino: 398 kWh/m²/annum 
b. Kalahari Sands Hotel & Casino: 260 kWh/m²/annum (35% less). 

 
The above anecdotal evidence suggests that substantial energy efficiency improvements on 
less efficient buildings are very likely, while improving an already efficient building may be 
less viable.  
 
The individual contributors towards building energy efficiency are discussed in the sections 
that follow, based on the sample survey of buildings in Namibia. 
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4.3.1 Utilisation of energy sources 
 
Various energy sources are available to choose from: 

¶ Grid electricity 

¶ Solar PV energy 

¶ Solar thermal energy 

¶ Wind energy 

¶ Diesel 

¶ Paraffin 

¶ LP Gas 

¶ Bio-energy 
 
The predominant energy source is grid electricity. However, evidence of the use of all of 
other listed energy sources were identified, with the exception of wind energy: 

¶ Solar PV energy is used for a cold room at the Oshakati Guest Hotel14. 

¶ Solar thermal energy is used for solar water heating. 

¶ Diesel is used for ovens, mainly bakery ovens. 

¶ Paraffin is used for a bakery oven at Maerua SuperSPAR, Windhoek. 

¶ LP Gas is widely used for cooking in kitchens. 

¶ Wood is occasionally used, for example in pizza ovens. This study did not quantify 
the amount of wood used in such establishments, and also did not find evidence of 
other bio-energy use (for example biogas). 

 
The use of alternative energy sources in addition to grid electricity is common for hotels and 
supermarkets. The choice of LP gas for cooking, instead of electricity, is likely based more on 
the economic efficiency than on the calorific efficiency of the process. The main benefit of 
an alternative fuel source is that they offset maximum demand charges on the electricity 
account. The decision to use such technologies, therefore, is most likely based on immediate 
cost economics rather than on energy efficiency considerations. Here it is noted that the use 
of alternative energy sources remains a potential choice in that it is likely to reduce the 
maximum demand and contribute to lower energy costs in the longer term. 
 

                                                           
14

 Note that a kWh equivalent energy value is not available for solar energy in this study, as metered 
solar PV and solar thermal data is not available. 
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Figure 15: Comparison of energy sources used in the sampled hotels 

 
 
 
Where hotels use LP gas for cooking, on average gas represents only 2% of their total kWh 
energy consumption. For Hotel Thule, LP gas consumption in the kitchen comprises 8% of 
the total energy consumption. 
 
Protea Hotel Pelican Bay uses a diesel boiler for water heating. Diesel comprises 17% of their 
energy mix, and this is reflected in their low maximum demand 32 VA/m² (Hotel average 58 
VA/m²) and favourable load factor of 0.93. However, a feasibility study completed by Emcon 
for Protea Hotels in 2007 indicated that diesel was not the most economic water heating 
energy source at the time. The report predicted that the addition of a solar water heating 
component, while retaining the diesel boiler for boosting, had a cheaper life-cycle-cost, with 
a breakeven of 5.5 years. 
 
Using solar thermal energy is the most energy efficient means to heat water. However, it is 
necessary to prove economic benefit before there will be a transition to solar by any hotel. 
The building sample has too few hotels (only one) using solar water heating to establish any 
trend, but feasibility studies as part of an energy audit process are expected to prove the 
business case for solar thermal equipment in future. 
 
Figure 16: Comparison of energy sources used in the sampled Large Shops 
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A number of supermarkets use diesel or paraffin for their bakery ovens. For Woermann 
Brock Ae-Gams, diesel comprises 25% of their energy mix. On average, diesel or paraffin 
comprises 12% of energy consumption for those who use fossil fuel energy. 
 
Table 27 lists the energy consumption benchmarks for supermarkets that have bakery 
ovens. The average for those that use fossil fuels for ovens (diesel and paraffin) is 687 
kWh/m²/annum, compared with 539 (22% less) for those that use electrical ovens. It would 
appear that the use of fossil fuels is not necessarily energy efficient. It may be that using 
fossil fuels is beneficial for economic reasons, for example due to maximum demand cost 
savings and the reliability of services as a result of the diversification of input sources. 
However, the efficiency and economics of bakery ovens would have to be investigated in 
greater detail to determine their net cost and energy savings contributions, as the 
benchmarking energy consumption aggregates all energy consuming processes occurring 
within the buildings. 
 
 
Table 27: Supermarket oven energy source benchmark comparison  kWh/m²/annum 

 
  

Building Diesel Electrical Paraffin

Maerua SuperSPAR, Windhoek 711                         

Model Pick-n-Pay Wernhil, Windhoek 625                         

Nuwe Welcom SPAR, Keetmans 343                         

Oshakati SPAR 552                         

Pick-n-Pay Family Store Oshakati 592                         

Pick-n-Pay Family Store Walvis 226                         

Protea SPAR, Walvis 725                         

Shoprite Independence Ave., Windhoek 1,080                      

Shoprite Oshakati 544                         

Shoprite Walvis Bay 764                         

Woerman Brock Ae-Gams, Windhoek 807                         

Woermann Brock Oshakati 297                         

Average 664                         539                         711                         



Baseline Study on Energy Efficiency in Buildings for t he Namibia Energy Efficiency Programme  

 50 

 

4.3.2 Building envelope and orientation 
 
The building envelope is the main contributor to the thermal energy consumption of a 
building. The SANS 204 standards provide guidelines for the appropriate treatment of the 
building envelope and orientation, without being very prescriptive.  
 
Qualitative data on the building envelope was collected during the survey. However, this 
qualitative data is mainly for record purposes, and cannot be used for in-depth analysis. 
Observations based on anecdotal evidence can however be made from the survey. 
 
The worst performing office building in terms of energy 15 is interpreted to have a sub-
optimal building envelope comprising substantial glazed areas, most of it facing virtually due 
East and due West without shading. 
 
Emcon has previous energy benchmark data for office buildings with excessive exposed 
glazing where the energy benchmark values are 266 kWh/m²/annum and 230 
kWh/m²/annum. Unfortunately these buildings did not respond to the invitation to join the 
NEEP project. 
 
 
Figure 17: Building orientation compared to energy benchmark 

 
 
 
Figure 17 summarises the data points of building orientation compared with their energy 
benchmark. Large shops are frequently either buried within a shopping centre or have no 
fenestration16, making considerations in regard to their orientation irrelevant. In contrast, 
hotel and office buildings do have fenestration, which implies that orientation is often 
important to reduce exposure of the fenestration and larger wall area to solar heat gain. The 
comparison of orientation to energy benchmark does not show a clear correlation, because 
of aggregation of energy consuming processes. The oversized office data point, refer to the 
right hand side of Figure 17, however, represents the worst performing office building, 

                                                           
15

 Nedbank Business Centre, Ausspannplatz, Windhoek, 256 kWh/m²/annum, 63 VA/m². 
16

 i.e. glazed windows 
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where the building envelope and orientation are likely to be the main contributors to high 
energy consumption. 
 
The building envelope is a critical component of building design. Incorrect design decisions 
are unfortunately hard-ǿƛǊŜŘ ƛƴǘƻ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ Ψgenetic codeΩ. Remedial measures are 
possible, but the cost of such remedial action on building envelopes is often prohibitive. It is 
therefore crucial that building envelope considerations are determined at the time of design. 
In our experience, the vast majority of building design is completed without any thermal 
analysis being carried out to determine the thermal performance of the building. If any 
single design component of a building requires careful design in order to get it right first 
time, it is the building envelope.  
 
The SANS 204 standards make provision for pre-construction thermal analysis to evaluate 
the life-cycle costs of a building. Thermal design should be made as important as structural 
integrity. Building planning approval should make building envelope performance 
calculations a compulsory part of the process, for both natural and artificial environment 
controlled buildings. The building designers would be obligated to produce documentation 
to substantiate the anticipated energy and demand benchmark values prior to construction. 
We are of the opinion that this single measure alone would make the most significant 
contribution to energy efficiency in new building stock. 
 
 

4.3.3 Heating, ventilation and air conditioning 
 
Related to the building envelope is artificial environmental control for buildings, comprising 
cooling, heating and ventilation (air conditioning). In some cases, the use of passive thermal 
control measures are sufficient, while in other cases, for example for buildings where heat is 
generated by people and processes within, artificial environmental treatment is necessary. 
 
Once artificial cooling or heating becomes a requirement, artificial ventilation is also 
generally required, as the introduction of uncontrolled external air into the building 
contributes to increased energy consumption. In Namibia, inland areas require 
predominantly cooling, while the coast requires very little cooling while some heating is 
occasionally necessary. Unfortunately, Namibia has no published, reliable, easily accessible 
climatic data, which implies that it is not possible to substantiate comments on climatic 
variances and location-specific differences (e.g. Oshakati versus Walvis Bay) using reliable 
degree-day data. Such data should be provided by the Namibia Meteorological Service. 
 
Traditionally, air conditioning is expected to comprise 70% of the energy consumption of 
conditioned buildings. The choice of air conditioning technology and control system 
implementation can have a significant impact on the buildingΩs overall energy consumption. 
 
The efficiency of compressor based air conditioning is measured as a co-efficient of 
performance (COP). A COP of 2 indicates that 1 kWh of electrical energy will supply 2 kWh of 
thermal cooling capacity. Older and cheaper single split air conditioning units, console-type 
air conditioning units and old centralised chillers typically operate at a COP of around 2. 
Newer compressor equipment achieves a COP value of around 4 to 6. 
 
bŀƳƛōƛŀΩǎ ƎŜƴŜǊŀƭƭȅ ŘǊȅ ŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎ ƳŀƪŜ ŜǾŀǇƻǊŀǘƛǾŜ ŎƻƻƭƛƴƎ a popular choice for 
cooling. Evaporative cooling typically operates at around 30-40% of the power required by 
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conventional air conditioning. The evaporative cooling process is a natural process using 
ƴŀǘǳǊŜΩǎ ǊŜŦǊƛƎŜǊŀƴǘ όǿŀǘŜǊύΣ ŀƴŘ ŜƴŜǊƎȅ ƛǎ only required to operate a ventilation fan and 
small water pump. Cognisance must be taken of water consumption considerations when 
evaporative cooling is considered, as Namibia is also a water-scarce country. 
 
 
Figure 18: Cooling technologies used per building class 

 
 
 
 
The survey indicates that large shops use mainly evaporative cooling, as evaporative cooling 
is well-suited to large open spaces. Supermarkets also utilise compressor/refrigerant 
technology in packaged air conditioning systems, single split units and centralised chiller 
systems. The supermarket with the lowest energy benchmark figure (Woermann Brock, 
Oshakati) employs evaporative cooling, while that with the highest energy figure (Shoprite 
Independence Ave, Windhoek) uses compressor based packaged units.  
 
The predominant air conditioning solution used in office buildings comprises single split 
units. The lowest energy benchmark building in Windhoek (Mutual Tower) uses double stage 
evaporative cooling together with some VRV17 systems. 
 
Hotels utilise mainly independent split units for their air conditioning. While this is not the 
most energy efficient solution, it has the lowest investment cost, potentially at the expense 
of life-time energy cost. In general, multiple single split units contribute to high maximum 
demand, as there is no centralised control over individual compressors. 
 
 
 
 
 
 

                                                           
17

 VRV = Variable refrigerant volume. 
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Figure 19: Heating technologies used per building class 

 
 
 
 
The survey indicates that 61% of large shops are not provided with heating. This is partially 
due to their predominant use of evaporative cooling, which does not lend itself to a related 
heating solution as heat pump equipment does. In Namibia, large shops can often do 
without heating.  
 
Offices use mainly single split units (70%), as heat pumps allow for both heating and cooling. 
Only some 5% of office buildings are equipped with more efficient VRV systems, while 
approximately 15% of offices use electrical heating elements (COP of 1.0). The heating 
requirements in more active office buildings are low compared to their cooling 
requirements.  
 
Hotels show that single split units are used for heating, with a minority using electrical 
heating in console units. 
 
 
Figure 20: Ventilation type used per building class 
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Building ventilation choices are either natural ventilation (openable windows) or forced 
ventilation (fan driven). When buildings are provided with natural ventilation and artificial 
environmental control, the possibility exists that an uncontrolled portion of the conditioned 
air is lost to the environment through natural uncontrolled ventilation. The conditioned air is 
replaced with external air, which then leads to excessive volumes of air requiring heating or 
cooling. When the wind blows, a pressure differential exists around buildings, which draws 
substantial amount of air through windows and other openings in the building envelope. 
Uncontrolled infiltration of air into or out of buildings can account for substantial energy 
wastage and/or a requirement for higher capacity air conditioning equipment. 
 
In the USA and Australia the standard specified for leakage rates are 1.0 litres/m²/s at a test 
pressure of 75 Pa in accordance with ASTM E286. Test results in South Africa indicate 
leakage rates of 4.0 litres/m²/s. Building leakage rates in Namibia are likely to be similar to 
one another as similar materials and construction methods are used. Air-tightness of 
buildings with artificial climate control and forced ventilation is therefore important to 
ŜƴƘŀƴŎŜ ŀ ōǳƛƭŘƛƴƎΩǎ energy efficiency. 
 
By definition, evaporative cooling generally implies forced ventilation. Close to 90% of large 
shops apply forced ventilation, in parts due to the fact that many use evaporative cooling, 
but also because Supermarkets mostly do not have windows and thus require forced 
ventilation. 
 
70% of office buildings rely on natural ventilation. This raises a concern, as office buildings 
are predominantly cooled using individual split units. Such units do not provide any 
ventilation as they purely re-circulate indoor air while they cool or heat it. Thus, many office 
buildings might waste considerable energy through uncontrolled ventilation. 
 
93% of hotels also rely on natural ventilation and are predominantly conditioned using single 
split units. In general, hotel design is such that cross ventilation across the building is limited 
due to closed room doors and rooms which are separated by a central corridor. Thus, hotel 
energy wastage might not be as much of a problem as for office buildings. 
 
The air conditioning technology identified in the survey suggests that there is significant 
room for improvement in energy and demand reduction in buildings in Namibia. 
 
 

4.3.4 Lighting 
 
Artificial lighting in office buildings is traditionally estimated to comprise between 10 and 
20% of maximum demand. Thus, while artificial lighting may not be as significant an energy 
consumer compared with air conditioning, it does consume sufficient energy to warrant 
careful attention. 
 
A first-order qualitative evaluation of the distribution of lamp types used in each building 
was made during each building walk-through, in an attempt to ascertain the general type of 
lamp technology used. It is emphasised that the approach used would have been more 
rigorous had proper energy audits been done.  
 
Figure 21, however, suggests that in all building classifications, the predominant lamp 
technology used is fluorescent, with some Compact Fluorescent Lamps (CFL) . A small 
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number of energy efficient halogen lamps are also used, mainly for architectural lighting 
purposes. Negligible quantities of Light Emitting Diode (LED) lamps were in evidence, and 
very small quantities of incandescent lamps were encountered. It would appear that 
advocacy of CFL and fluorescent lamps as efficient light sources have borne fruit. 
 
Figure 21: Lamp type distribution 

 
 
 
 
The lamp type is the main determinant of lighting efficiency. Lamp output efficiency or 
efficacy is measured in lumens per watt. Typical lamp lumen efficacy ranges for different 
lamp types are illustrated in Figure 22. There is a distinct difference between incandescent 
lamps (which includes halogen lamps) and fluorescent, CFL and LED type lamps. 
Consideration should not only be given to lamp efficacy, as different lamp types release 
differing amounts of heat, which contribute to increased internal heat load, which in turn 
increases the energy consumption of air conditioning equipment. 
 
 
Figure 22: Typical lamp efficacy ranges 

 
 
 
In addition to the efficacy of a specific lamp type, the efficiency of the luminaire into which 
the lamp is installed must be considered. Luminaires provide different efficiencies in terms 
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of the amount of light from the lamp that is directed to where it is required. The lower 
efficiency luminaires absorb much of the light and are typically cheaper, and for this reason 
most buildings tend to be populated with lower efficiency luminaires as decisions are made 
on price rather than on total cost of ownership 18 
 
The control gear commonly used with fluorescent lamps also contributes to energy 
efficiency. The trend is towards the use of electronic ballasts for fluorescent luminaires, but 
while prices of electronic ballasts have dropped in recent years, a price difference remains. If 
luminaires are purchased purely on price, then they are likely to contain old wire-wound 
ballasts, which generate more heat, reduce lamp life and result in a sub-optimal power 
factor. Older buildings, which have not been renovated for some time, usually have older 
wire-wound ballasts still in operation. 
 
 
Figure 23: Average illumination levels 

 
 
 
 
Illumination was measured within office buildings and large shops. Where possible, 
illumination measurements were taken deep within the building, where there was little 
daylight contribution, in order to measure artificial lighting levels.  
 
Offices revealed illuminations levels ranging from 70 ς 600 Lux, whereas SANS 10114-1 
(άLƴǘŜǊƛƻǊ [ƛƎƘǘƛƴƎ - Part 1: Artificial Lighting of Interiorsέύ calls for a 500 Lux minimum, with a 
legislated minimum level of 300 Lux for safety reasons. Common practise, however, suggests 
that 300 Lux is sufficient, taking into account the widespread use of computer screens. It is 
alleged that at a level of 300 Lux, vertical and horizontal surface illumination levels are 
similar, which leads to reduced eye strain for office workers. The average level of artificial 
lighting in offices from the buildings surveyed appears to be reasonable, while the minimum 
levels recorded are cause for concern. While it is noted that SANS 10114 is mandatory, its 
enforcement and the monitoring of compliance is lacking.   

                                                           
18

 The cost of the lamp is usually included in the initial price of the fixture. The purchaserΩs decision is, 
in our experience, primarily based on aesthetic considerations, and sometimes on price. Very few 
purchasers seem to consider life-cycle costs (total cost of ownership), or the type of lamp they are 
acquiring. On replacing a lamp, purchasers often seem to make their individual purchase decision 
based on price. It is emphasized however that the present study has not been able to substantiate 
the above observations with data collected during the study. 
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Retailers typically call for design illumination levels of 1,000 Lux for effective display of 
merchandise and improved sales. SANS 10114-1 specifies minimum illumination levels of 
500 Lux for large retail areas. The values recorded for supermarkets average just above the 
minimum, but recorded artificial lighting levels for supermarkets range from 375 to 680 Lux. 
 
Illumination levels for warehouse shops were taken during working hours and unavoidably 
include daylight contribution. The warehouse shops include three CTM outlets. The CTM 
warehouses have significant daylight contributions from generous skylights. At the time of 
reading, no artificial illumination was operating, so these values represent pure daylight 
contributions. GAME Oshakati is also classified as a warehouse shop, where artificial lighting 
was on average measured to be 1,300 Lux. 
 
The survey included a qualitative evaluation of the level of daylight used by the building, 
with the following classification: 

¶ Poor ς artificial lighting required all day 

¶ Reasonable ς some artificial lighting required 

¶ Good ς very little artificial lighting required 
 
Large shops showed a combination of poor, reasonable and good daylight utilisation. Shops 
ƘŀǾƛƴƎ ŀ ΨgoodΩ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ were mainly of the warehouse type, having skylights. 
Supermarket design typically prevents daylight contributions. Supermarkets, naturally those 
not buried on the lower floors of a multi-level shopping centre, could reduce their artificial 
lighting energy consumption by allowing controlled day-lighting. Large warehouse shops 
such as the CTM buildings, seldom require the use of artificial lighting during daytime hours, 
yet achieve exceptionally high illumination levels. The quality of day-lighting in terms of 
colour rendering is an added benefit. It is, however, important that day-lighting is achieved 
without the introduction of too much heat. In general this simply means that direct solar 
irradiation must be avoided. 
 
 
Figure 24: Qualitative assessment of day lighting levels per building class 

 
 
 
 
In general, offices exhibit reasonable to good use of illumination. Hotels also allow sufficient 
daylight into the bedrooms (the room where daylight was evaluated for hotels).  
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Figure 25: Comparison of lighting control methods per building class 

 
 
 
The control of artificial lighting is another area where energy can be saved. Most of the 
buildings surveyed are furnished with conventional light switches, which make the building 
occupants responsible for the control of illumination.  
 
An improvement to conventional switching is a central switch from where the majority of 
lighting can be switched on or off by building occupants.  
 
Only one office building was encountered which incorporated occupancy sensing to control 
lighting (Mutual Tower, Windhoek), and one hotel has a lighting and air conditioning control 
system installed for their rooms (Kalahari Sands Hotel, Windhoek). 
 
While building owners and operators appear to have migrated to more energy efficient lamp 
types, there is still considerable scope for energy savings in the area of lighting. 
 
  

4.3.5 Hot water 
 
The survey results indicate that hotels and large shops predominantly use direct electrical 
heating for hot water, followed by diesel boilers. Only one hotel uses solar with electrical 
backup. No evidence was found of heat pumps being used for water heating.  
 
A recent study undertaken by Emcon revealed that solar heating combined with heat pump 
boosting was the most cost effective means of water heating. Based on interviews with 
building owners and operators, we judge that few understand the economic benefits of solar 
water heating. 



Baseline Study on Energy Efficiency in Buildings for t he Namibia Energy Efficiency Programme  

 59 

 
Figure 26: Energy sources used for water heating 

 
 
 
 

4.3.6 Elevators and escalators 
 
A survey of elevator technology did not form part of this study. 
 
Older elevators use geared or gearless AC induction motors, which drive the elevators 
against a counterweight on the way up and on the way down. More recent elevator 
technology has moved towards variable-voltage-variable-frequency drive motors (essentially 
speed controlled motors) and regenerative elevator technology, both of which save energy. 
In regenerative elevators, the motor is turned into a generator when the elevator car moves 
down, which generates power which is fed back into the electrical system and in this way 
reduces the overall energy consumption. Savings on daily energy consumption of around 
50% have been reported when this type of technology is employed. 
 
Elevator technology is seldom renovated, due to high capital cost. Emcon has recently noted 
an increase in the renovation of 30-year old elevators in public buildings. For high rise 
buildings with very active but old elevators, and for new buildings, there is likely to be an 
energy and total cost of ownership benefit when regenerative elevator systems are installed. 
 
 

4.3.7 Renewable energy sources 
 
Only one case of PV power generation was identified in the survey. Oshakati Guest Hotel has 
a cold room which is PV powered. 
 
Previous studies have shown that solar water heating is both highly effective and efficient 
for water heating, and that the total cost of ownership is lower for solar water heating than 
any other technology at present. It is therefore concerning that only one of the hotels 
participating in the survey uses SWH. 
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bŀƳƛōƛŀΩǎ Ƴŀƛƴ ǿƛƴŘ energy resource is located along the coast. No wind energy system was 
encountered, but wind could easily be a part of on-site renewable energy generation if 
feasibility can be shown. 
 
Another renewable energy source with future potential is biogas. Hotels have significant 
water-borne and organic kitchen waste which, if passed through a biogas digester, could 
likely generate gas which could be used either for cooking or (if viable) for peak power 
generation. 
 
 

4.3.8 Appliances 
 
Appliances were not surveyed in detail during the study, as the scope of such work falls into 
the realm of a detailed energy audit. The energy source for major equipment was surveyed 
and is reported on in detail below. 
 
The survey did note that there is almost no building without some IT and office equipment 
such as fax machines, photocopiers, scanners, shredders, cash registers and electronic 
scales. 
 
Supermarkets are intensive appliance users, as they commonly include kitchens/restaurants, 
bakeries and butcheries. 
 
Hotels require a wide range of kitchen equipment, refrigeration and laundry equipment. 
 
The use of more energy efficient appliances and particularly knowledge of the energy 
implications of technology choices is important. 
 

4.3.8.1 Kitchen equipment 

 
Kitchens use a variety of electrically powered equipment including stoves, ovens, fryers, 
microwave ovens, steam ovens, can openers, slicers etc. Commonly, cooking appliances 
apply thermal energy, which implies high energy consumption. 
 
 
Figure 27: Comparison of energy sources for kitchen equipment per building class 
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A significant portion of hotels (93%) use LP gas in their kitchens, while only 7% relying solely 
on electrical appliances. Those using only electrical energy are commonly the smaller hotels. 
Clearly, gas is the popular choice, because gas cooking is faster and more easily controlled. 
 
The majority of large shops (71%) use LP gas in their kitchens. 
 
The surveyed sample for offices included only one restaurant (included with the energy 
consumption in Mutual Tower, Windhoek), which renders the information less useful.  
 
The relative energy efficiency and economics of LP gas vs. electrical cooking appliances 
ƴŜŜŘǎ ǘƻ ōŜ ǊŜǎŜŀǊŎƘŜŘ ŦƻǊ bŀƳƛōƛŀΩǎ ǎǇŜŎƛŦƛŎ ŎƻƴŘƛǘƛƻƴǎΣ ŀƴŘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƳŀŘŜ ǇǳōƭƛŎΦ 
 
 

4.3.8.2 Bakery ovens 

 
Figure 28: Comparison of energy sources used for bakery ovens per building class 

 
 
 
Hotels and large shops are equally split between the use of electrical or fossil fuel energy 
sources for baking ovens. The relative energy efficiency and life-cycle-cost comparison 
between these various fuel sources should be determined. While the process efficiency of 
ovens remains relatively constant (barring major technology developments), the consumer 
price of energy sources fluctuates. A life-cycle-costing tool for baking ovens should therefore 
be developed that can be updated regularly and used for decision making. 
 
 

4.3.8.3 Laundry equipment 

 
Laundry equipment typically comprises washing machines, tumble driers and ironing 
equipment. 
 
93% of the hotels surveyed have their own in-house laundries, all of them using electrical 
energy to power their machines. No data was collected on the energy source for laundry hot 
water, as it cannot simply be assumed that the hot water energy used in the hotel is the 
same as that used for the laundry. Some laundries introduce solar or diesel heated hot water 



Baseline Study on Energy Efficiency in Buildings for t he Namibia Energy Efficiency Programme  

 62 

into the laundry machines, while others allow the laundry machines to heat water 
electrically.  
There is a need for detailed investigation into the energy efficiency and economics of 
laundry operations, as this can be a significant component of a hotelΩǎ ǘƻǘŀƭ energy use. 
 
 

4.3.9 Power factor correction 
 
tƻǿŜǊ ŦŀŎǘƻǊ ŎƻǊǊŜŎǘƛƻƴ ƛǎ ŀ ŦƻǊƳ ƻŦ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΣ ƛƴ ǘƘŀǘ άǿŀǎǘŜŘέ ŜƴŜǊƎȅ ƛǎ ǊŜŘǳŎŜŘΦ 
SANS 204-1 specifies that the power factor in buildings should not be lower than 0.95.  
 
Power factor was not measured for the surveyed buildings, but no evidence of power factor 
correction (PFC) equipment was noted. This does however not mean that none of the 
surveyed buildings uses PFC. 
 
Experience shows that power factor correction, when applied to buildings subject to a 
maximum demand tariff, shows excellent returns on investment. 
 
 

4.3.10   Future equipment purchases and renovation 
 
Respondents were asked what their immediate equipment purchases and renovation 
requirements were. The majority (65%) of respondents indicated that they were planning to 
purchase new equipment in the near future. The answers were grouped into similar 
equipment categories. Most respondents intend purchasing electronic and cooking 
equipment.  
 
 Figure 29: Intention to purchase electrical equipment 

 
 
 
Two thirds (66%) of the buildings surveyed indicated that they were owner occupied. Of 
those that were tenant occupied, some 82% of the tenants are responsible for the electricity 
account. Supermarket occupancy is mostly tenanted. A tenant occupied building may 
represent a barrier to energy efficiency conversions and upgrades, particularly where such 
conversions or renovations involve substantial investments in fixed assets. The building 
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owners may be satisfied with their rental arrangement, and as the tenant bears the burden 
of the electricity account, the owner is unlikely to be motivated to invest in energy efficiency 
measures unless a new rental agreement can be negotiated. Such negotiations are not 
necessarily straightforward. 
 
 
Figure 30: Building occupancy by owner or tenant 

 
 
 
Over half (55%) of the building occupants indicated that they have occupied their current 
premises for less than 10 years, with the longest building occupancy being 40 years (Walvis 
Bay Civic Centre).  
 
 
Figure 31: Duration of occupancy in a particular building 

 
 
 
More than half of the respondents have occupied their building for less than 10 years, while 
just over half intend making changes within the next 2 years. This, despite the fact that the 
sample includes a significant number of public buildings, suggests that there is a fairly high 
churn rate.  
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Figure 32: Intention to renovate/expand/move 

 
 
 

4.3.11   Load factor 
 
The load factor is a ratio represented by the average power divided by the peak power, over 
a given period of time. As such, the load factor provides an indication of the variability of a 
ōǳƛƭŘƛƴƎΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǳǎŜ, with a load factor of 1 indicating that the building operates at a 
constant load across the monitored time period, and a load factor of 0.50 indicating that the 
building maximum demand is double the average power consumption rate in the given 
period. 
 
The load factor for all buildings that have a maximum demand value has been calculated, 
based on the annual benchmarking figures. Large shops and hotels show similar average 
load factors of around 0.60, while office buildings have an average load factor of around 
0.40. Office buildings exhibit a lower load factor due to shorter operating hours and possibly 
because most office buildings employ single split air conditioning, which contributes to the 
variability of the electricity demand. 
 
Normally a high load factor indicates that loads are even and maximum demand charges are 
being kept to a minimum. For example, Protea Hotel Pelican Bay has a high load factor of 
0.93. The use of diesel for water heating and LP gas for cooking, while the climate seldom 
makes air conditioning necessary, results in fewer demand peaks and reduced demand 
variability. 
 
Low load factors are experienced by Hotel Thule (0.13) and CTM Windhoek (0.19). In the 
case of Hotel Thule, the peak load is likely caused by high occupancy rates (all air 
conditioning operating, laundry operations, functions) in the evening, while over night and 
during most of the day the consumption of electricity is lower. In the case of CTM Windhoek, 
the artificial lighting and air conditioning are generally off; only occasionally are they 
switched on together. In these two cases it is believed that the low load factors result more 
from good load management, and not as a result of uncontrolled loads. 
 
The load factor as a statistic on its own is not particularly valuable. A building may be highly 
energy efficient or inefficient, irrespective of the load factor. The load factor, however, is 
useful as an additional tool to highlight if there is a high maximum demand. Buildings with a 
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low load factor need to check whether load management should be applied to reduce 
demand. 
 
 
Table 28: Load factor per building 

 
  

Building F1: Large Shop G1: Offices H1: Hotel

Auas City Hotel, Windhoek 0.45              

Brendan Shimbwaye, Windhoek 0.47              

CTM Windhoek 0.19                     

GAME Oshakati 0.29                     

Hotel Thule, Windhoek 0.13              

Kalahari Sands Hotel, Windhoek 0.74              

Karas Regional Council Office, Keetmans 0.17              

Maerua SuperSPAR, Windhoek 0.60                     

Ministry of Finance, Keetmans 0.30              

Ministry of Finance, Windhoek 0.43              

Ministry of Home Affairs, Windhoek 0.48              

Model Pick-n-Pay Wernhil, Windhoek 0.56                     

Mutual Tower, Windhoek 0.43              

Nedbank Business Centre, Windhoek 0.46              

Nuwe Welcom SPAR, Keetmans 0.46                     

Oshakati Country Hotel 0.47              

Oshakati SPAR 0.57                     

Pick-n-Pay Family Store Walvis 0.51                     

Protea Hotel Pelican Bay, Walvis 0.68              

Protea SPAR, Walvis 0.51                     

Sanlam Centre, Windhoek 0.44              

Shoprite Independence Ave., Windhoek 0.74                     

Shoprite Oshakati 0.50                     

Shoprite Walvis Bay 0.59                     

Walvis Bay Civic Centre 0.57              

Windhoek Country Club Resort 0.73              

Woerman Brock Ae-Gams, Windhoek 0.91                     

Woermann Brock Oshakati 0.42                     

Woermann Brock Walvis 0.64                     

Average for Building Classification 0.54                     0.42              0.53              
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4.3.12   Opportunities for improved energy efficiency 
 
The survey has only considered three common building classifications, and the total sample 
size of 52 buildings is small. However, the results show that some buildings use between 
26% and 60% less energy than comparable inefficient buildings. 
 
Based on the results of the survey it is concluded that there exist substantial opportunities 
for improvements to energy efficiency in NamibiaΩǎ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾate building sector. 
 
In considering energy efficiency improvements, attention must be given to all building types 
and not only the three included in this benchmarking study. Also, attention must be given to 
the substantial existing building stock, as well as any new construction in any attempt to 
improve the overall energy efficiency of buildings. Existing buildings are typically only 
renovated every 10 to 30 years, averaging at around 20 years, with an average building life 
of 80-100 years (Holm D et al (2007)). Such renovations seldom target obsolete technology 
such as lighting, elevators and air conditioning, although the life of mechanical equipment is 
typically 15-20 years. It is therefore imperative that efficiency conversions of existing 
building stock are accelerated, as waiting for the next 10-20 years for technology changes 
will be costly. 
 
The mix of where real energy saving opportunities will be found is specific to each individual 
building, but relatively common to similar occupancy groups. The sections above, and 
common energy audit practise, suggest where to apply energy efficiency measures most 
cost-effectively, and look for inefficient practises. 
 
In addition to the technology-specific energy efficiency measures discussed in the sections 
above, there are a host of interventions which are possible which involve little or no cost. 
These relate mainly to operation and maintenance procedures, as well as awareness 
creation and behaviour changes among building occupants. We observed some simple 
measures taken by some survey participants, such as hotel housekeeping staff being 
specifically trained and monitored in respect of switching off unnecessary loads when 
making up rooms. Such small changes may in their own way contribute to making energy use 
more productive without necessitating any capital investments. 
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4.4 Market perceptions of energy efficiency 
 
An appropriate management representative for each building was interviewed during the 
survey to attempt to gain an understanding of the market perceptions on energy efficiency. 
A series of questions were posed (refer to Appendix 2) to these respondents. The results are 
presented in this section. It is noted however that the results obtained are generally the 
personal opinions and perceptions of an individual interviewed and cannot always be backed 
up by actual fact 
 

4.4.1.1 Understanding of energy charges 

 
58% of the respondents answered that they understand how their electricity tariff is 
calculated. However, when asked to explain what tariff was being charged, the number who 
could answer reduced to 32% of the survey sample respondents. It is concluded that only 
approximately one third of the building operators interviewed understand their electricity 
tariffs. 
 
Most building operators appear to have a reasonable understanding of what contributes to 
high energy consumption, as the equipment identified by most respondents typically is the 
higher energy use equipment. However, only an actual energy audit could determine 
whether the respondents in fact answered correctly for their facility.  
 
 
Figure 33: Assessment of the largest energy cost in the surveyed building 
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4.4.1.2 Energy control measures 

 
Some 45% of respondents claim to have used energy control methods. Of those, most of the 
energy efficiency measures introduced have been in form of lighting control, which suggests 
that advocacy for energy efficiency lamp replacement (particularly the CFL advocacy) has 
had an impact.  
 
Load control measures include hotels house-keeping staff being trained to switch off 
unnecessary loads when making up rooms. For example, Kalahari Sands Hotel and Casino, 
has installed an energy management system in their rooms to control lighting and air 
conditioning loads according to occupancy. Hotel Thule on the other hand has installed solar 
water heating. Overall though, the survey indicates that attempts to introduce energy 
efficiency measures remain very limited.  

 
 
Figure 34: Assessment of the use of energy management systems 

 
 
 
Figure 35: Assessment of the energy saving measures implemented 
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4.4.1.3 Energy efficient equipment purchases 

 
More than one half (55%) of the surveyed respondents indicated that they consider energy 
efficiency criteria when purchasing new equipment. Of those who responded that they did 
not consider such criteria, 95% indicated that they would consider energy efficiency if they 
had clear information available. Thus, there is a need for information on energy efficiency of 
equipment and appliances. 
 
Those who did consider energy efficiency were asked for examples of the type of equipment 
which they considered to be energy efficient at the time of purchase. Figure 36 again 
confirms that the energy saving lamp advocacy initiative has had an impact, while the 
remainder of technologies and measures on the list includes equipment where energy 
efficiency often does form part of the purchasing decision process. 
 
 
Figure 36: Assessment of energy efficient equipment considered 

 
 
 

4.4.1.4 Perceptions regarding energy audits 

 
Only 26% of the surveyed ǊŜǎǇƻƴŘŜƴǘǎ ƘŀǾŜ ƘŜŀǊŘ ƻŦ ǘƘŜ ǘŜǊƳ ά9ƴŜǊƎȅ !ǳŘƛǘέΦ hŦ ǘƘƻǎŜΣ мт҈ 
(4% of all respondents) are under the impression that they have commissioned an energy 
audit in the past. Of those again, two respondents claim to have implemented changes as a 
result of an energy audit. 
 
Those respondents were asked what measures were implemented. From the answers given, 
it was clear that only 1 out of 50 respondents could provide clear evidence of what may be 
called an energy audit, i.e. Pick-n-Pay Wernhil Park, Windhoek19. 
 
It is clear that the majority (74%) of building owners and operators are not aware of the 
benefits of energy audits. 
 

                                                           
19

 Subsequently it became apparent that all Pick-n-Pay branches underwent energy audits. 
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4.4.1.5 Willingness to change 

 
A series of questions were asked to attempt to understand the willingness of building 
owners and operators to improve their energy efficiency, or their carbon footprint, and their 
perceptions regarding the associated savings potentials. 
 
Three quarters of the surveyed respondents (77%) believe that their operations are either 
normal or highly efficient. The breakdown per sector shown in Figure 37 illustrates that large 
shops (the highest energy consumers) are the most optimistic in regard to their energy 
efficiency, followed by offices where only 20% believe that their building is inefficient. In the 
absence of clear information provided by energy audits and comparative benchmarks, 
building operators will remain ignorant about the actual energy efficiency of their building. 
 
 
Figure 37: Perception of own building energy efficiency 

 
 
 
Figure 38 shows the responses to what level of savings would encourage management to 
decide to change for improved energy efficiency. The majority (83%) of respondents would 
be happy with up to a 20% dollar cost savings, with some willing to go as low as 1%, with one 
particular respondent suggesting that even a 1% improvement represents cumulative 
savings.  
 
It was initially thought that those respondents who wanted to halve their energy costs were 
unrealistic. As was shown in Section 4.3 however, there is evidence of some office buildings 
functioning with 60% less energy than clearly inefficient buildings. 
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Figure 38: Assessment of the cost savings required to encourage change 

 
 
 
Only 36% of respondents would be prepared to pay a higher rent for a more energy efficient 
building. Those who said no (64%) qualified their answer with comments such as: 

¶ άhƴƭȅ ŦƻǊ ŀ ƭƻǘ ƻŦ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎέΦ 

¶ άbƻ ƛŘŜŀΣ L ŘƻƴΩǘ ƘŀǾŜ ŎƭŜŀǊ ƛƴŦƻǊƳŀǘƛƻƴέΦ 

¶ άLǘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǊŜƴǘέΦ 

¶ άbƻ ƛŘŜŀ ŀōƻǳǘ ǘƘŜ ŎƻǎǘǎΣ ǘƘŜǎŜ ŀǊŜ ƎƻǾŜǊƴƳŜƴǘ ǇǊƻǇŜǊǘƛŜǎέΦ 

¶ ά5ŜǇŜƴŘǎ ƛŦ ŦŜŀǎƛōƭŜ ŜŎƻƴƻƳƛŎŀƭƭȅέΦ 
The comments imply that if a clear business case exists for a more energy efficient building, 
more tenants would likely be prepared to pay more rent for a more energy efficient building.  
 
Some 44% of respondents stated that they would pay a higher rent for a green building, 
irrespective of cost savings. This is 8% higher than the response to the question above. 
¦ƴŦƻǊǘǳƴŀǘŜƭȅ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ ǉǳŜǎǘƛƻƴ ƻŦ άǿƘȅΚέ ǿŀǎ ƴƻǘ ǇƻǎŜŘΦ tŜǊƘŀǇǎ ǘƘŜǊŜ ƛǎ ŀ 
ǇŜǊŎŜǇǘƛƻƴ ǘƘŀǘ άƎǊŜŜƴέ ƳŜŀƴǎ ŀ ƘŜŀƭǘƘƛŜǊ ǿƻǊƪƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘΣ ǇŜǊƘŀǇǎ ƳƻǊŜ ǊŜǎǇƻƴŘŜƴǘǎ 
care about global warming but understand the reality of business decisions, or perhaps 
respondents recognise the marketing value of operating from a green building.  
 
 

4.5 Identification of buildings for future energy audits 
 
A list of buildings for which energy audits are recommended is required for the NEEP project. 
A priority list of buildings has been extracted from the energy benchmark data, based on the 
following criteria: 

a) All buildings with annual energy consumption exceeding the average of their 
building class are included. 

b) The list is prioritised according to their total annual energy consumption 
(kWh/annum). 

 
The logic behind this approach is to optimise returns for a given investment.  
 
The result is shown in Table 29 for 21 buildings which exceed the average energy benchmark 
for their class of building, prioritised according to annual energy consumption. Model Pick-n-
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Pay facilities should be excluded from this list as they have already undergone an energy 
audit and remedial measures are being implemented.  
 
 
Table 29: Buildings recommended for an energy audit 

 
 
 
The cumulative sum of total annual energy consumption per building in priority sequence is 
presented in Figure 39. The form of the curve illustrates the rate of energy being addressed 
from the start of the audit sequence. The top 10 buildings (1-11, excluding 4) represent an 
annual energy consumption of 22.8 GWh. The next 10 buildings (12-21) represent an annual 
energy consumption of 8.9 GWh. The probability and extent of energy savings on the first 10 
buildings expected to be higher than for the next 10 buildings. 
 
 
Figure 39: Cumulative annual energy consumption vs. building priority list 

 
 
 

Priority Building Building description

 Energy Benchmark

kWh/m2/annum 

Annual Energy 

kWh/annum

1 Windhoek Country Club Resort Hotel 398                             5,877,336         

2 Kalahari Sands Hotel, Windhoek Hotel 260                             3,250,654         

3 Sanlam Centre, Windhoek Private office 189                             3,157,105         

4 Model Pick-n-Pay Wernhil, Windhoek Supermarket 625                             2,935,915         

5 Maerua SuperSPAR, Windhoek Supermarket 711                             2,248,805         

6 Brendan Shimbwaye, Windhoek Public office 190                             1,933,589         

7 Shoprite Independence Ave., WindhoekSupermarket 1,080                          1,610,794         

8 Woerman Brock Ae-Gams, WindhoekSupermarket 807                             1,573,458         

9 Shoprite Walvis Bay Supermarket 764                             1,562,801         

10 Ministry of Finance, Windhoek Public office 219                             1,562,262         

11 Protea Hotel Pelican Bay, Walvis Hotel 257                             1,054,239         

12 Ministry of Home Affairs, Windhoek Public office 177                             964,789            

13 Woermann Brock Walvis Supermarket 667                             959,000            

14 Protea SPAR, Walvis Supermarket 725                             794,050            

15 GAME Oshakati Warehouse shop 304                             672,197            

16 Nedbank Business Centre, Windhoek Private office 256                             570,819            

17 Oshakati Country Hotel Hotel 305                             402,909            

18 Auas City Hotel, Windhoek Hotel 238                             195,314            

19 Hotel Destiny, Oshakati Hotel 193                             165,663            

20 Ministry of Finance, Oshakati Public office 113                             113,236            

21 Customs and Excise, Oshakati Public office 116                             38,827              
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5 Domestic Benchmarking 
 

5.1 Current electricity demand in the domestic sector 
As indicated below, domestic consumption is an important component of total energy 
consumption. Energy data from a sample of the various regional electricity distributors 
(REDs) and town supply authorities has been evaluated (based on the local authority tariff 
structure) to determine how much electrical energy is consumed by residential consumers.  
 
The data excludes large consumers which are normally supplied by NamPower, including 
mines, and largely excludes rural consumption, thus fairly representing urban energy 
consumption only. The results presented in Table 30 and Table 31 indicate that around 40% 
of urban electricity consumption is consumed by domestic customers, which implies that 
around 60% of urban electricity consumption is of commercial, industrial and institutional 
nature.  

 
Table 30: Namibian urban energy consumption by supply authority in 2010 

 

 

 
Table 31: Namibian urban energy consumption by locality in 2010 

 

Supply authority Residential MWh All MWh Residential %

Northern RED (NORED) 117,366                  245,424                  48%

Oshakati Premier Electric (OPE) 16,838                    53,512                    31%

Central-Northern RED (CENORED) 40,239                    148,914                  27%

Erongo RED 153,881                  392,390                  39%

Windhoek 328,892                  748,184                  44%

Mariental 7,504                      23,387                    32%

Total 664,720                  1,611,811              41%

Locality Residential MWh All MWh Residential %

Otavi 1,420                      6,490                      22%

Kamanjab 360                          1,512                      24%

Mariental 7,504                      23,387                    32%

Outjo 2,598                      8,080                      32%

Grootfontein 6,140                      18,396                    33%

Walvis Bay 79,677                    232,278                  34%

Khorixas 1,731                      4,710                      37%

Tsumeb 9,808                      25,032                    39%

Otjiwarongo 12,742                    31,644                    40%

Okakarara 1,157                      2,713                      43%

Windhoek 328,892                  748,184                  44%

Usakos 1,954                      3,867                      51%

Regional Council Areas 1,840                      3,575                      51%

Swakopmund 52,844                    97,211                    54%

Henties Bay 6,600                      10,306                    64%

Karibib 3,632                      5,449                      67%

Arandis 3,934                      5,726                      69%

Totals 522,833                  1,228,560              43%
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In 2010, bŀƳƛōƛŀΩǎ ǘƻǘŀƭ Ŝlectricity consumption amounted to approximately 2.7 TWh, 
including rural consumption and mining, but excluding Skorpion Zinc Mine, exports to 
neighbouring countries and line losses. The total electricity use in the supply authoritiesΩ 
territories as summarised in Table 30 thus represents almost 60% ƻŦ bŀƳƛōƛŀΩǎ ǘƻǘŀƭ 
electricity consumption in 2010, while the total consumption for the localities summarised in 
Table 31 constitutes some 46% of the total national electricity consumption in 2010. 
 
 

5.2 Projected energy service needs in the domestic sector 
 
While it is clear that the existing level of electricity consumption in the domestic sector is 
significant (representing more than 40% of the electricity consumption in urban areas) it is 
important to consider the longer-term projections for energy service demands in the 
domestic sector. 
 
Based on experience in emerging economies internationally, it is expected that there would 
be a significant increase in domestic energy consumption in Namibia over time, as average 
household income levels increase.  This anticipated trend would be an outcome of the 
combined impacts of  

i. increased delivery of housing,  
ii. reductions in energy poverty in low-income households, and 
iii. increased penetration of appliances using electricity, especially for lighting and mass 

media products.   
 
The latter characteǊƛǎǘƛŎ ƛǎ ǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨǎǳǇǇǊŜǎǎŜŘ ŘŜƳŀƴŘΩ ŦƻǊ ŜƴŜǊƎȅ 
services.  It is therefore, important to address the energy efficiency opportunities in the 
domestic (or household) sector in anticipation of the projected increases in income levels, in 
order ǘƻ ƳƛǘƛƎŀǘŜ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ƛƴŎǊŜŀǎŜ ƛƴ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ΨōǳǎƛƴŜǎǎ-as-
ǳǎǳŀƭΩ ŀǇǇǊƻŀŎƘ ǘƻ ŜƴŜǊƎȅ ǳǘƛƭƛǎŀǘƛƻƴ ƛƴ ǘƘŜ ŘƻƳŜǎǘƛŎ ǎŜŎǘƻǊΦ 
 
 

5.3 Opportunities for energy efficiency interventions in the domestic 
sector 

 
While both commercial and residential energy efficiency is important, improvements in 
energy efficiency in the commercial sector are easier to achieve, mainly for the following 
reasons: 

1) Commercial facilities are larger and have more concentrated energy consumption, 
whereas domestic consumers are more numerous, with smaller individual energy 
consumption. 

2) The economic benefits of energy efficiency are often more readily demonstrated for 
commercial buildings.  

3) Commercial entities have better access to finance for efficiency upgrades. 
 
Despite this, there is a large stock of existing residential properties and a consistent housing 
backlog in urban and peri-urban areas, creating a demand for housing development. It is 
therefore important that new domestic construction adds thermally efficient buildings in 
order to avoid future energy consumption and demand problems.  
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Electricity load research undertaken in Namibia (MME, 2001/2002) assessed the electricity 
consumption and maximum demand characteristics of a sample of 450 low-, middle- and 
high-income households in the following four study areas: 

¶ Windhoek A: Wanaheda (low-income) 

¶ Windhoek B: Katutura (middle-income) 

¶ Ongwediva: (middle-income) 

¶ Walvis Bay:  Meersig (high-income) 
 
As in the case of international experience, the results from this study revealed a clear 
relationship between electricity consumption (and maximum demand), and the level of 
household income.  For example, the After Diversity Maximum Demand (ADMD)20 and 
consumption data that was extracted from the Namibian load research projects are 
compared against load research data from South Africa, as shown in Figure 40. 
 
 
Figure 40: Domestic ADMD vs. consumption in Namibia and South Africa (MME, 2001) 

 
 
 
It is therefore important that domestic energy consumption is quantified as well, in order to: 

¶ Understand the distribution and range of domestic energy consumption. 

¶ Evaluate standard housing designs in order to ensure that housing is thermally 
efficient, while attempting to remain within economic cost constraints. 

¶ Identify the mix of existing energy consuming appliances within the domestic market 
in order to plan effective and targeted awareness creation programmes. 

¶ Evaluate the efficiency of commonly used domestic appliances and determine 
whether energy marking of appliances would be beneficial. 

 

                                                           
20

 ADMD is the after diversity maximum demand and refers to the expected demand for electricityς as 
measured in kVA ς ǿƘƛŎƘ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪ ΨǎŜŜǎΩ ŦǊƻƳ ŀ ŎǳǎǘƻƳŜǊ όƻǊ ŀ 
connection) in terms of the demand  on the electricity system.  The ADMD is based on the 
ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ƴŀƳŜǇƭŀǘŜ ŘŜƳŀƴŘ ŦƻǊ ŀƭƭ ŀǇǇƭƛŀƴŎŜǎ ƛƴ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ŦŀŎƛƭƛǘȅ ŀƴŘ ŀ 
diversity factor which represents the percentage of those appliances which are actually operating 
simultaneously.  The ADMD provides the basis for network design.  
























































