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2. DESIGN BRIEF. 
 The Design Brief for a building project is essentially a 

Terms of Reference for the project consultants, setting out 
the client’s objectives, requirements, constraints, targets 
and the design approach to be implemented in addressing 
these. 

 
 Typically the amount of thought and effort that is applied to 

preparing the Design Brief varies enormously from one 
project to another, as does the amount of attention that is 
later paid to the document during the implementation of the 
project. 

 
 A well-prepared, accurate and comprehensive Design Brief 

can make an important difference to the quality of the final 
building, and can also be a focus for ensuring that issues 
are raised and resolved before they become problems. 

 
 A well-prepared Design Brief can be used throughout the 

project as a reference to ensure that the original objectives 
are achieved. It should be revised as necessary to reflect 
any changes that are agreed with the client. 

 
 The more competitive the procurement process for 

consultants is, the more the pressure on them to reduce 
costs, and hence the need to verify performance against an 
agreed scope of work. A well-prepared, detailed design 
brief is a valuable component of the contract between a 
client and the consultants. 

 
 In the following sections, some key elements of a design 

brief are considered with an emphasis on energy efficiency 
considerations. 

 
 A typical structure for a Design Brief is shown in the table 

below. 
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2.1. Project Objectives. 
 A description of the background to the project will be 

followed by general statements of project objectives to 
indicate what is required from the project, and what is 
important to the client.  

 
 This will include the ‘direct’ objectives that have motivated 

the client to initiate the project, e.g. the need for additional 
office space, a building that is needed to implement a 
business plan, or a new art department for a school.  

 
 It can also include indirect or secondary objectives that 

relate to the client’s overall philosophy, or mission 
statement. These could include an emphasis on 
environmental sustainability, a desire to promote the local 
economy, or the wish to communicate a particular 
corporate identity. 

 
 A general statement could be included here relating to 

energy efficiency, such as: 
  

The development shall be designed to 
achieve an appropriate level of energy 
efficiency, taking into account life 
cycle costs and having due 
consideration for the likely increase in 
energy costs relative to other costs 
over the design life of the building. 

 

DESIGN BRIEF - STRUCTURE 
 
Project Objectives. 
Project Requirements. 

·  Schedule of accommodation. 
·  Indoor Environment requirements. 
·  Aesthetic considerations. 

Opportunities and Constraints. 
·  Siting. 
·  Climate. 
·  Financial. 
·  Time. 

Performance Targets. 
·  Financial 
·  Energy 

Design and Construction Approach. 
·  Procurement strategy. 
·  Integrated design approach 
·  Planning and landscape. 
·  Envelope and structural design. 
·  Lighting and electrical design. 
·  HVAC design. 
·  Operation and maintenance considerations. 
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 Similar statements may be included for other 
environmental considerations, such as water management, 
waste management, etc. 

2.2. Project Requirements. 
 This section will contain the specifications for the building 

and other developments. The actual structure and content 
will vary depending on the type of development that is 
required. 

2.2.1. Schedule of accommodation. 
 The schedule of accommodation will indicate the main 

types of space that are required, how large they need to be, 
and any particular requirements related to the use of each 
space. 

 
 It is also helpful define as far as possible the way in which 

different spaces should relate to each other.  

2.2.2. Indoor environment specifications. 
 The primary requirement is likely to relate to the comfort of 

the building’s occupants. Specifications for comfort are 
considered in more detail in Section 4, Indoor 
Environment. They should include consideration of the 
types of activity for which the building is intended.  

 
 Comfort conditions are affected by the overall approach to 

air conditioning. Different specifications may apply to 
buildings that are mechanically air conditioned than to 
those that are naturally ventilated. Initially both 
specifications could be included, so that the decision on air 
conditioning approach may be delayed. 

 
 
 
 With regard to energy efficiency, it is important that the 

specifications are appropriate to the actual needs of the 
building. An unduly restrictive specification may result in 
higher capital and recurrent cost as well as increased energy 
consumption. 

 
 The specification may also indicate the period of time for 

which the specifications could be exceeded. If the indoor 
temperature exceeded the limit for say one week of the 

TYPICAL INDOOR ENVIRONMENT 
SPECIFICATIONS 
 
Fresh air to achieve required air quality: 
o Air volume 8 – 12 
   litres/second/person 
o Air changes Min. 0.5ACH 
 
Temperature: 
Air conditioned buildings 
o Summer 23-27°C 
o Winter 20°C min 
Naturally ventilated / evaporatively cooled 
buildings 
o Summer 22-29 °C 
o Winter  19-26 °C 
 
Relative Humidity: 
o Maximum 80% 
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year, this may not cause great problems, but could result in 
a substantially smaller capacity HVAC system, with 
savings in energy consumption as well as capital and 
recurrent cost 

 
 Requirements for air quality should also be considered, as 

these will affect the need for ventilation. Again, 
unnecessarily demanding specifications will lead to 
increased cost and energy consumption. 

2.2.3. Lighting requirements. 
 Lighting requirements should be specified in the Design 

Brief, as well as some indications of the approach to be 
taken in the design of lighting.  

  
 Lighting levels required in different areas or rooms should 

relate to the intended use of these spaces. Section 9, 
Lighting – artificial and daylighting  gives indications of 
typical specifications for light level for different activities, 
as well as references to various standards and codes that 
provide more detailed information. 

 

 

TYPICAL INDOOR LIGHTING 
REQUIREMENTS 
 
Public spaces – no visual tasks 50 lux 
Background lighting, offices 150 lux 
Task lighting, office work 300 lux 
Task lighting, detailed work 750 lux 
Task lighting, very fine work 3,000 lux 
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2.2.4. Aesthetic considerations. 
 One of the greatest challenges in improving energy 

efficiency in public and commercial buildings is to develop 
an architecture that is both aesthetically satisfying, and 
meets the technical requirements determined by the local 
climate and available material options. 

  It is important to set clear objectives regarding how the 
buildings should look, and to understand the implications 
on energy performance, initial cost and life cycle cost. 

 
 If it is regarded as an important objective for the building 

that it makes a particular architectural statement, then the 
cost, energy and other implications should be clearly stated 
and agreed to. 
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2.3. Opportunities and Constraints. 

2.3.1. Siting. 
 If the client already has a site for the project, then an 

assessment should be made of opportunities and constraints 
of the site that are relevant to the project. These are 
discussed in more detail in Section 6, Planning. 

 
 Energy considerations will include the orientation of the 

site in relation to the sunpath and typical wind directions, 
shading features such as trees, hills, other buildings, and 
other factors affecting the local climate such as vegetation, 
ponds / rivers, wind breaks, etc.  

2.3.2. Climate. 
 The energy performance of a building is largely determined 

by how well the design is adapted to the local climate. 
 
 It is therefore important that the design team has a clear 

understanding of the local climate with its daily and 
seasonal variations. 

 
 During the course of a year the climate changes with the 

seasons, and there are also variations in climate from one 
year to the next. It is therefore necessary to define the 
climate for a typical year for use in building design. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.1  DB Temperature in Gaborone, by month. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.2 Relative Humidity in Gaborone, by month. 
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 An assessment of the variation in climate for different 

locations in Botswana suggests that for purposes of 
building design at least two climatic zones should be 
considered. The northern zone includes Chobe District and 
Ngamiland District. The southern zone includes all the 
remainder of the country. 

 
 Generally the winters in the northern zone are sufficiently 

mild that there is little or no requirement for heating in 
buildings. In the southern zone heating in the winter is 
generally required, and may require more energy than 
summer cooling, depending on the building design and the 
amount of heat generated by activities in the building. 

 
 Maun has been taken as a typical location in the northern 

zone, and Gaborone as a typical location in the southern 
zone. For each of these locations, the most relevant climate 
parameters have been determined for each hour of a typical 
year. 

 
 Any particular features of the local climate should be noted, 

such as dominant wind direction, shading effect of any tall 
trees, hills or buildings, etc. 

 
 Further details are included in Section 3. Climate.  

2.3.3. Budget. 
 Opportunities and constraints regarding the financing of the 

project should be considered at this stage. The chapter on 

Project Cost and Energy Efficiency in Section 5, Design 
and Construction Process is relevant here.  

 
 Possible trade-offs between initial cost and life-cycle costs 

may affect the way the project is financed. If access to 
capital finance is restricted this may reduce the scope for 
investment choices that will reduce life cycle cost. Section 
12, Life-Cycle Cost Analysis gives a background to the 
methods that can be used to analyse various options and 
determine the most cost effective solution based on 
assumptions regarding future energy costs, maintenance 
interventions and other relevant parameters 

 
 It may be cost effective to invest in additional work and 

cost in the design stage in order to optimise the energy 
performance of the building. The anticipated costs and 
benefits should be carefully considered. 

2.3.4. Time. 
 The client’s particular requirements regarding the project 

programme should be defined. This may then be 
subdivided into pre-contract and post-contract programmes, 
to determine the amount of time available for the design 
process. 

 
 Detailed analysis of different approaches with regard to 

energy efficiency takes time to carry out. The costs, both in 
consultant fees and project timing need to be considered 
and evaluated in relation to the opportunity to achieve a 
more cost effective and better quality project. 
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2.4. Performance Targets. 

2.4.1. Financial performance targets. 
 A building represents a substantial, long-term investment 

by the owner. In many cases an important objective in 
making this investment is to obtain a financial return, either 
in the form of rental income, or saving of rental expense 
that would otherwise be incurred in the case of owner-
occupied buildings. 

 
 It is therefore helpful to establish financial performance 

targets for the building against which actual performance 
can later be assessed. This will also inform decisions made 
during the design phase of the project, and guide the 
Quantity Surveyor in making recommendations regarding 
the cost of different components. 

 
 The financial performance targets should be broken down 

into capital costs, recurrent costs and recurrent income. 
These figures may if appropriate be developed into a life-
cycle performance model to show the long term return on 
investment and predicted cash flows for the project. 

2.4.2. Energy performance targets. 
 An important element in the financial performance of a 

building is energy cost. This requires estimates of the 
energy consumption for different purposes, as well as 
estimates of the price of different energy supplies. The 
major energy source for the types of building under 
consideration in these Guidelines is electricity. The cost of 
electricity is subject to change based on the changing 

conditions of supply and demand, as well as the policies of 
the authorities that set the price. 

 
 In many countries codes and standards for energy 

performance of buildings have been introduced. In some 
cases these are voluntary and give guidance to investors 
regarding what can be achieved. They can be used as 
specifications that the design team is expected to achieve, 
with or without financial incentives (see Section 5, Design 
and Construction Process ) 

 
 Information regarding the actual energy performance of 

different types of building in Botswana is becoming 
available through the work of the EECOB project in the 
Department of Energy, both through audits of existing 
buildings and simulations of typical ‘generic’ building 
types. 

 
 The following figures for specific energy consumption 

(energy consumption per unit area) may be used as targets 
in the interim until actual energy performance standards 
become available. 
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 Specific annual energy consumption [kWhr/m2.yr] 
Building type Total Lighting  HVAC  Office 

Equipment 
Other 

Office 150 34.5 63 43.5 10.5 
School 40 14.8 3.6 2.8 18.8 
Residential (high cost, air conditioned) 89 21.4 23.1 0 44.5 

 
 
 

 

2.5. Environmental Rating Schemes 
 In many countries, environmental ratings are being adopted 

by private clients and governments as a way of 
demonstrating that they are environmentally responsible. 
Well known rating systems include BREEAM (Building 
Research Establishment Environmental Assessment 
Method) and LEED (Leadership in Energy and 
Environmental Design). A client may make it a part of their 
brief that their building should achieve a BREEAM 
"excellent" rating, or a company may make it part of its 
sustainability policy that any new buildings which it 
procures will be constructed to achieve a BREEAM "very 
good" rating. For example, in 2003, the UK government 
made it a condition that all government departments when 
undertaking new or refurbishment projects carry out an 
environmental assessment, and that all new build projects 
must achieve a BREEAM "excellent" and refurbishment 
projects a "very good" rating. 

  
 These ratings consider a wide range of factors and compare 

them against a local benchmark of "typical" construction 
practice. They can therefore be adapted to any country, 
although there are initial costs involved in establishing 
suitable local benchmarks, particularly if there are no 
regulatory requirements as in Botswana.  

 
 The BREEAM rating assesses the following: 

o management: overall management policy, 
commissioning, site management and procedural 
issues such as controlling noise, dust and waste 
materials on the construction site. 

o energy use: operational energy and carbon dioxide 
(CO2 ) issues such as the predicted energy use of air 
conditioning systems. 

o health and well-being: indoor and external issues 
affecting health and well-being such as provision of 

Table 2.1. Specific energy consumption targets by building type. 
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adequate daylight, artificial lighting and good air 
quality. 

o pollution:  air and water pollution issues, such as use 
of refrigerants, pollution from coal fires etc. 

o transport:  transport-related CO2  and location-
related factors, such as availability of public transport 
links to the building and whether occupants are 
encouraged to use alternative forms of transport to 
private cars. 

o land use: greenfield and brownfield sites, whether 
the project is a refurbishment or built on a site 
already developed, or whether it is built on virgin 
ground. 

o ecology: ecological value conservation and 
enhancement of the site, including landscaping etc. 

o materials: environmental implication of building 
materials, including life-cycle impacts. 

o water: consumption and water efficiency. 
 

 Credits are available under each of these headings, and the 
total number of credits obtained determines the final score 
achieved (from Pass to Excellent). 

2.6. Design Approach. 

2.6.1. Procurement Strategy. 
 There are a number of different procurement strategies that 

can be used for the appointment of the professional team 
and the contractors for a building project. 

 

 These have implications for the energy performance of the 
building, which are discussed in more detail in Section 5, 
Design and Construction Process. 

  
 The most appropriate approach for a particular project 

should be determined based on the priorities and resources 
of the owner. 

2.6.2. Integrated design approach. 
 A simple building such as a low cost residential house can 

be fully designed by a competent, experienced designer 
such that all aspects of the building work well together in a 
coordinated, sensible way. The designer takes into 
consideration decisions that relate to one aspect of the 
building when making decisions on other aspects.  

 
 Since the same person is making all the design decisions, 

she or he can easily consider the implications of a decision 
about say the location of windows on the planning of the 
rooms and the switching of lights. 

 
 Larger, more complex buildings require a team of 

specialised designers, each working on different aspects of 
the overall design. Often they work for different firms 
located in different places, with limited communication. 
They will be coordinated by a team leader, often the 
architect or project manager, who is responsible for 
ensuring that the different elements of the building work in 
relation to each other.  

  
 Typically energy efficiency has not been a key 

consideration in building design, and as a result the added 
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requirement of ensuring that the different design aspects 
work together to achieve optimum energy efficiency has 
tended to be overlooked. 

 
 By deliberately adopting an integrated approach to energy 

efficient design, the design team can be encouraged to take 
advantage of opportunities to achieve improved energy 
performance. 

 
 This is discussed in more detail in Section 5. Design and 

Construction Process. 
  
 The integration of the different design aspects almost 

always requires that changes in approach be made in each 
aspect to accommodate the others. Such changes should be 

made as early in the design of the building as possible, 
since the time and work required in making changes 
increases rapidly as the design becomes more detailed. 

 
 It is helpful therefore to have a systematic approach to the 

coordination of these approaches, and the Design Brief is a 
good opportunity for providing this. It is suggested that 
some initial indications are included in the Design Brief at 
the project inception stage, and that the consultants amend 
these as the design develops. 

2.6.3. Planning and landscape. 
 The planning of the building on the site provides many 

opportunities for improving energy performance.  
 
 The overall approach to energy performance should be 

considered, e.g. whether the building will require 
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mechanical systems to control the indoor climate, or 
whether passive heating and cooling approaches will be 
used. In practice a combination of these may often be 
appropriate. Different solutions may be needed for different 
types of building. For buildings such as residential houses 
and classrooms it should be possible to achieve the required 
comfort levels with little or no mechanical equipment. In  
office buildings comfort conditions can be achieved with 
passive methods for much of the year, but some form of 
mechanical cooling may be required to deal with summer 
conditions. 

 
 The overall shape of the building is important to achieving 

energy efficiency. It has been found that the walls perform 
an important role in removing heat from a building, 
suggesting that a high surface area to volume ratio is 
useful. This also allows for maximum use of daylight, 
reducing the energy needed for lighting, and indirectly 
helping to keep the building cool as well, since artificial 
lighting also generates heat. 

 
 Plants can be used very effectively to amend the local 

climate on site, e.g. using trees for shade and wind breaks, 
ground cover to reduce reflected heat, climbing plants on 
frames to provide shade and evaporative cooling, etc.  

 
 Planning and landscaping are discussed further in Section 

6, Planning. 

2.6.4. Envelope and structural design. 
 The building envelope consists of all the different elements 

that make up the fabric of the building, such as the floor, 
walls, windows and roof.  

 
 Most of the design decisions relating to the building 

envelope are the responsibility of the architect and 
structural engineer. They have a large impact on the 
thermal performance of the building, and it is therefore 
essential that the performance of the envelope is 
coordinated with the design of the HVAC system. 

 
 This is the area that offers most opportunities for improved 

building performance through an integrated design 
approach. 

 
 Energy codes and standards for buildings typically specify 

the performance requirements for the building envelope in 
terms of an ‘overall thermal transfer coefficient’ (OTTC), 
which gives an indication of the amount of heat that will 
flow between the building and the environment. In some 
cases the standard defines the requirements for the thermal 
properties of different building elements. 

 
 Typical values for the total thermal resistance of the walls 

and roof proposed for the South African Standard SANS 
283 and 204, The Energy Efficiency Standards are given in 
Table 2.2. 
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Building 
Element 

Total ‘R’ value [m 2.K/W] Total ‘U’ value [W/m 2.K] Typical construction to achieve this value: 

Wall Min. 1.4 Max. 0.71 Sand-cement brick cavity wall with 25mm 
insulation in cavity plastered both sides. 

Roof and 
ceiling 

Min. 2.7 Max 0.37 Galvanised roof sheets, 100mm insulation and 
6mm ceiling. 

 
 Table 2.2. Thermal properties of building envelope elements (draft SANS 204) Source: TIASA. 
 
 Frequently energy codes offer an alternative method of 

demonstrating compliance based on a computer simulation 
of the proposed building using approved methods to verify 
whether it achieves the required minimum standard of 
performance. 

 
 Details regarding computer simulation of building energy 

performance are provided in Section 11, Simulation. 
 
 Windows and other glazing elements are frequently 

responsible for more heat gain and loss than any other 
building element. Assuming that the roof is insulated to the 
level recommended in Table 2.2, the greatest source of 
solar heat gain in most buildings will be glazing. Glazing 
however also provides the opportunity to admit natural 
daylight into the building, reducing the energy consumption 
for artificial lighting. It is therefore important to achieve an 
optimum balance whereby the opportunity for effective 
daylight is achieved with minimal unwanted solar heat 
gain. 

2.6.4.1. Summary of simulation results. 
 Simulations of three building types; Classroom, Residential 

and Office have been carried out for the Gaborone climate 
to quantify the effect on energy consumption of various 
alternative envelope and operational parameters. 

 
 Some of the key results are summarised below. In each case 

references to changes in energy cost refer to total heating 
and cooling energy, not total building energy. Full tables of 
results are included in the EECOB Report: ‘Parametric 
simulation of the energy performance of three generic 
building types in Gaborone, Botswana’. 

 
 Orientation: 
 Orientation in the N-S direction resulted in a 6% increase in 

energy consumption over an E-W orientation for the 
classroom type of building. For the office it was only 0.8% 
and for the residential house it was 1.8%. This suggests that 
orientation is less significant than expected. However local 
effects within the building and impact on quality of 
daylight are also important considerations that are strongly 
related to orientation. It is therefore recommended that an 
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E-W orientation be used whenever possible, particularly 
where daylight is an important consideration as in offices 
and classrooms. 

 
 Roof: 
 In the classroom building a white roof reduced energy by 

45% compared to a galvanised roof with no ceiling 
insulation in both cases. 

 
 In the residential building, with ceiling insulation the white 

metal roof is comparable in performance to a concrete tiled 
roof also with insulation. 

 
 In the three storey office building, a white metal roof 

reduced energy consumption by 5% compared to a green 
coloured metal roof. 

 
 The addition of 100mm insulation on the ceiling reduced 

energy consumption by 43% in the classroom (galvanised 
roof), 2.7% in the residential house (tiled roof), and had no 
effect in the office building (green metal roof). 

 
 Wall. 
 An insulated cavity wall in place of a standard 220mm 

solid wall increased energy consumption by 8% for the 
classroom and by 5% for the office. However it reduced 
energy consumption by 27% in the residential building. 
This energy saving was due to reduced heating cost. The 
insulated cavity wall was almost three times as effective as 
an uninsulated cavity wall, so the small extra cost of 
providing insulation in the cavity is well rewarded. 

 

 A 500mm wide mass wall with insulation on the inside 
gave similar results, with energy cost increased by 10% for 
the classroom and 7% for the office. In the residential 
house the energy saving increased to 30% compared with 
the insulated cavity wall. 

 
 The simulation showed that the walls provide some cooling 

during the day when they absorb radiant heat from the 
ceiling. A width of 220mm seems to be about optimum; 
115mm walls are worse, as are wider walls.  

 
 The simulation confirmed that different solutions are 

appropriate for different types of building. Solid 220mm 
walls are best for classrooms and offices that are primarily 
occupied during the day, and insulated cavity walls or mass 
walls are effective for residential houses that are occupied 
more during the night. 

 
 Floor. 
 The ground floor is also an important cooling element in all 

buildings in summer, and also in winter for office buildings 
that require cooling all year. For the classroom, providing 
floor insulation resulted in a 23% increase in annual energy 
cost. In residential buildings there is some unwanted heat 
loss to the ground floor in winter, but this is marginal 
compared to the benefit in summer. 

 
 Windows. 
 Heat flow through the windows from direct and indirect 

solar radiation is in many cases the largest source of heat 
gain to the building. The easiest way to reduce this is to 
reduce the size of windows to the minimum required to 
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provide daylight and views. It was found that a glazing 
ratio of 20% (window to wall area) provided more than 
enough daylight in the classroom. 

 
  Ventilation. 
 The use of ventilation to control indoor temperature was 

found to be highly effective in the office building, resulting 
in a 28% energy saving. It was less effective in the 
residential house (11% saving) and in the classroom (2% 
saving). This should be considered as an option for office 
buildings, and would need to be included in the HVAC 
design approach, as it may require increased duct sizes, 
larger fans, and different control systems. It appears that the 
substantial savings that can be achieved would justify this 
extra expense. 

  
 Further suggestions for appropriate design approaches for 

different building envelope elements are described in 
Section 7, Building Envelope. 

2.6.5. Lighting and electrical design. 
 Optimal use of daylight can result in reduced energy 

consumption, and also has other benefits. Studies have 
shown that people perform better under daylight than 
artificial light. Views of the world outside the building are 
also important for the well-being of the occupants, and 
have been found to improve performance and productivity. 

 
 There are a number of opportunities to improve the 

effectiveness of daylight without excess heat gain, 
including use of light shelves, light tubes and skylights. 

 The design of artificial lighting should aim to provide an 
adequate level of background illumination for general 
purposes, with higher levels of task lighting in the specific 
areas where more light is needed. This results in energy 
savings and also allows for more flexibility should the use 
of spaces change in future. 

 
 Control of lighting should be designed to ensure that lights 

are only on when and where they are needed.  
 
 This is discussed in more detail in Section 9, Lighting – 

artificial and daylighting.  

2.6.6. HVAC design. 
 The mechanical systems or HVAC (heating, ventilation and 

air conditioning) are designed to amend the indoor climate 
of a building to achieve the requirements of the particular 
application in buildings for which this cannot be achieved 
using natural ventilation alone. 

 
 The first decision that is required is therefore whether such 

systems are required or not. This depends on how stringent 
the indoor environment requirements are, the internal loads 
from occupants and equipment, the local climatic 
conditions and the design of the building envelope. 

 
 If an HVAC system is required, the design approach should 

be coordinated with the envelope design to ensure that the 
building requirements are achieved with an optimal energy 
performance.  
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 It has been found that HVAC systems designed using 
hourly computer simulation are more accurately matched to 
the needs of a particular building in relation to the local 
climate than those designed using steady state methods. 

 
 It is recommended that for all projects that will have a 

centralised HVAC system installed, computer simulation 
be used to determine the system capacity that is required. 

 
 Use of ventilation to control indoor temperatures offers 

substantial energy savings, particularly in buildings with 
high heat gains from occupants, equipment and lighting. It 
is recommended that centralised HVAC systems be 
designed to use ventilation for this purpose as well as 
providing adequate indoor air quality. 

 
 In many situations it may be possible to achieve the 

required comfort conditions using evaporative coolers in 
place of air conditioning systems, with far lower recurrent 
cost and energy consumption. 

   
 Further information is included in Section 8, Mechanical 

Systems. 

2.7. Operation and maintenance. 
 The decisions that are made during the design phase of a 

building have implications for how it will be operated and 
maintained. 

 
 The overall approach to operation and maintenance should 

be specified in the Design Brief, so that this can guide the 
decisions taken in the design process. 

 In particular, the human resource requirements for the 
operation and maintenance of the building should be 
considered. 

 
 The Design Brief should specify the requirement for the 

design team to prepare a draft Operations and Maintenance 
Manual as one of their tasks. This should be developed as 
an ongoing process during the design, to ensure that the 
O&M implications are given consideration 

 
 The draft O&M manual will then be revised and finalised 

during and following the commissioning of the building. 
 Possibly the greatest opportunity for reducing energy 

consumption in buildings, and certainly the cheapest and 
quickest to implement is to encourage occupants to turn off 
lights and other equipment when these are not needed. The 
simulation of the office building indicated that 39% of total 
energy use could be saved through such behaviour change. 

 
 Operation and Maintenance considerations are discussed in 

more detail in Section 10, Operation & Maintenance and 
Building Management Systems that also includes a 
suggested format for an O&M Manual. 
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2.8. Resource Material 

2.8.1. Books and reports. 
TIASA, The Thermal Insulation Guide for Energy Efficiency in 

Buildings. Thermal Insulation Association of Southern 
Africa. January 2006. 

 
EECOB Report: ‘Energy Efficiency and Energy Conservation in the 

Building Sector, Botswana, Report on Baseline Energy 
Surveys’, Department of Energy, Government of 
Botswana, July 2005. 

 
Bauer, C. and Groth, A. EECOB Report: ‘Parametric simulation of 

the energy performance of three generic building types in 
Gaborone, Botswana’. Department of Energy, Government 
of Botswana, January 2007. 

 

2.8.2. Web resources 
BREEAM Building Research Establishment Environmental 

Assessment Method 
 http://www.breeam.org 
 
LEED Leadership in Energy and Environmental Design. 
 http://www.usgbc.org/leed 
 


