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A. EXECUTIVE SUMMARY 

KKL is a design, manufacture and build start up that is based in Kenya whose vision is to provide 

safer, secure, dignified and affordable housing especially to the underserved communities 

(Sankalp awards winners, 2019, Funded by DRK, Autodesk and MIT). KKL was commissioned by FSD 

Kenya in October 2022 to share its experiences and insights gained from working on the EDGE 

platform through the lens of affordable housing. The EDGE platform is designed to ensure resource 

efficiency in buildings (by reducing consumption of water, energy, and environmentally unfriendly 

materials) and promote green building culture through certification of these buildings.  

 

To achieve certification a building must demonstrate a 20% reduction in energy consumption, 

water use and embodied energy in construction materials in comparison to a local base case. 

Savings are achieved using efficiency measures such as water saving taps. The KKL study revealed 

that low-income housing conforms with EDGE standards to a notable extent, with potential to 

achieve more savings. The study of the actual consumption of electricity and water was found to 

be lower than the base case provided for the region pointing either to an erroneous base case or 

a very green way of life, with consumption coming in at about a third to half what the system 

estimates as the base case for these types of units.  

 

It was also noted that the system is not representative of the actual living conditions in low-income 

housing, due to the use of a reward system where savings were granted for possession of energy 

and water efficient machines while not having these machines at all was not recognised. There 

was also no notable contribution from the fact that 90% of the energy from the Kenyan grid comes 

from green sources, which also affects the embodied energy of locally manufactured materials. 

Low-income housing construction utilises less material (embodied energy) per capita than any 

other form of housing and whether a saving should be granted for this optimum use of space is 

an important next step for EDGE. Similarly, most truly affordable housing units' occupants rely on 

public transport rather than using a private car. This report also recognises a major challenge to 

the democratisation of EDGE also being the high fee attached to certification being unfavourable 

to small scale developers.   

 

Proposals included in this document include the use of actual consumption to measure the 

resource efficiency of operational low-income homes, revisiting the base case and giving the 

users the option to opt out of systems that do not describe the units that they seek to certify. To 

increase resource efficiency using greener locally produced fixtures e.g. taps and construction 

materials, open-source green building directories e.g. Jenga Green library, should be promoted. 

Embodied energy through the study of embodied carbon of locally produced materials should 

also be made open source. Different fee options have been proposed such as the stepped 

minimum for smaller scale developers and a type approval for developers who use standard 

house designs. Facilitation of green building education by stakeholders as evidenced by Reall 

who facilitated the KKL team training is also encouraged to increase uptake. Democratisation 

must also involve public education on the benefits of EDGE at a tenancy level, landlord level and 

developer level.  

  

https://app.edgebuildings.com/dashboard/developer
https://app.edgebuildings.com/dashboard/developer
https://jengagreenlibrary.com/
https://reall.net/
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B. ACRONYMS AND ABBREVIATIONS  

AC -  Air Conditioning 

CFL - Compact Fluorescent Light  

CO2 - Carbon Dioxide 

EDGE - “Excellence in Design for Greater Efficiencies” 

GHG -  Greenhouse Gases 

IEA -  International Energy Agency 

IFC -  International Finance Corporation 

KKL -  Kwangu Kwako Limited  

kWh -  Kilowatt Hour 

LED -  Light Emitting Diode 

SR -  Solar Reflectance 

T5 -  Tubular, 5mm diameter light 

UNEP - United Nations Environment Programme  

 

C. DEFINITIONS OF TERMS  

Affordable Housing - refers to housing units that are cost effective to that section of society whose 

income is below the median household income. (In Nairobi, this section of society comprises 74.4  

percent of the population in formal employment) (Cytonn report, 2022). For KKL we target the 

bottom 40% income bracket of the population - There is conflicting information on this and 

acquiring detailed statistics on what income encompasses the bottom 40% has been a challenge. 

The Government of Kenya , Habitat for Humanity, etc use KShs. 50,000 per month as household 

income as the median. This means any rental level of under KShs. 16,666 per month would be 

“affordable”. 

 

Base Case - In the context of this report and EDGE, a base case is the measure of expected 

expenditure of water, electricity and embodied energy in building materials contextualised for 

the building functions and location. Ie, the expected usage of water, electricity and materials 

derived from typical units in a local area.  

 

Efficiency Measure - An efficiency measure is an action, (installation, design, component) that 

has been put in place, to lower consumption of energy and water, or to reduce the embodied 

energy in a building.  

Embodied Carbon - This consists of all the Greenhouse Gas (GHG) emissions that are associated 

with the process of building construction, in this case, the extraction, transportation, 

manufacturing and installation of building materials. 

 

Embodied Energy - Is the primary energy demand for the production of materials used in the 

building, measured in Megajoule (MJ) per square metre. 

 

Energy Use - In this case, energy use is defined as the delivered energy, ie, what is paid for by the 

consumer. Energy use is measured in kilowatt hour(kWh). It is what is typically referred to as units 

or tokens in prepaid systems.  

 

https://housingfinanceafrica.org/app/uploads/2022/01/affordable-housing-in-the-nairobi-metropolitan-area-NMA.pdf
https://kenyahomes.co.ke/blog/affordable-housing-kenya-big-4-agenda/#:~:text=The%20social%20houses%20will%20be,Sh50%2C000%2D99%2C999
https://hfhkenya.org/
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Green Building - (also known as green construction or sustainable building) refers to both a 

structure and the application of processes that are environmentally responsible and resource-

efficient throughout a building's life-cycle: from planning to design, construction, operation, 

maintenance, renovation, and demolition.  
 

Green Measures - Similar to efficiency measures, these are actions that are put in place to reduce 

the resource utilisation of buildings in terms of water, energy and embodied energy in materials.  

Improved Case - It is the expected measure of usage of water, electricity and embodied energy 

in materials consumed in construction after the efficiency measures have been introduced. It is 

indicated by the percentage in savings for each of the elements.  

 

Suggested improved case - This is what the system considers an automatic improvement in 

specification of the base case parameter.  

 

U-Value - The rate of flow of heat across a material. The higher the U value, the faster the heat 

loss. The lower the U value, the better the insulator properties of a material.  

 

Virtual Energy - is the energy that will be used to ensure comfort for the user. For example, if an Air 

Conditioning (AC) system is not installed, where the area may require thermal regulation, it is the 

energy that would have been used to ensure thermal comfort.  

 

Water Use -  In this case, water use is defined as the delivered water, i.e., what is paid for by the 

consumer. It is measured in kL. I.e., 1,000 Litres. Harvesting water for example reduces the amount 

of water that is paid for which therefore increases the water efficiency percentage of a building. 

  

https://en.wikipedia.org/wiki/Environmentally_responsible
https://en.wikipedia.org/wiki/Resource-efficient
https://en.wikipedia.org/wiki/Resource-efficient
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1. WHAT IS EDGE? 

1.1 Introduction  

EDGE is a green building platform that allows users to calculate and evaluate a building’s carbon 

emissions and operational expenses. EDGE aims to allow its users to integrate technical solutions 

especially at the design stage, with the aim of reducing both emissions and operational expenses. 

The platform is aimed at all building stakeholders who include building owners, engineers, 

architects and developers.  EDGE is a platform that is composed of the EDGE green building 

standard, the online application  and a certification programme . It is an innovation of the IFC 

(International Finance Corporation), a sister organisation of the World Bank  and a member of the 

World Bank Group.  

 
To achieve the Global Edge Green Building standard, a building must be able to demonstrate a 

20% reduction in the following aspects as compared to a local base case.  

 

● Energy consumption  

● Water use  

● Embodied energy in construction materials  

 

1.2 The EDGE perspective 

“The intent of EDGE is to democratise the green buildings market, which was previously reserved 

for higher-end buildings standing in relative isolation in primarily industrialised nations. Government 

regulations in emerging economies rarely require resource-efficient building practices. EDGE is 

creating a new path for green growth by proving the financial case in a practical, action-oriented 

way that emphasises a quantitative approach. This approach closes the gap between non-

existent or weakly-enforced green building regulations and expensive international standards. It 

realises the potential to lower utility costs while reducing GHG emissions” (EDGE User Guide ) 

 

1.3 Housing and Climate Change  

The construction and housing sector has been attributed to 38% (IEA,2019) of the global CO2 

emissions and therefore the need to build green has never been higher. Of the 38% the 

construction process accounts for 10% of the global emissions, while building occupation and 

operations account for 28% of the emissions.  Getting ahead of this problem especially in the 

https://edgebuildings.com/
https://app.edgebuildings.com/dashboard/developer
https://edgebuildings.com/certify/certification/
https://www.ifc.org/wps/wcm/connect/corp_ext_content/ifc_external_corporate_site/home
https://www.ifc.org/wps/wcm/connect/corp_ext_content/ifc_external_corporate_site/home
https://www.worldbank.org/en/home
https://edgebuildings.com/wp-content/uploads/2022/04/211026-EDGE-User-Guide-for-All-Building-Types-Version-3.0.A.pdf
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developing world will help reduce future emissions and will create a culture of green building that 

is core to the future of housing. 

 

 

Figure 1.3.1: 2020 Global Status Report for Buildings and Construction, United Nations 

Environment Programme; adapted from “IEA World Energy Statistics and Balances” and “Energy 

Technology Perspectives” (IEA 2020d; IEA 2020b). 

 

Note: The buildings construction industry is the portion (estimated) of the overall industry devoted 

to manufacturing building construction materials such as steel, cement and glass. 

 

According to UNEP, to get on track to net-zero carbon building stock by 2050, the International 

Energy Agency (IEA) estimates that direct building CO2 emissions need, by 2030, to fall by 50 % 

and indirect building sector CO2 emissions by 60 %. This equates to building sector emissions falling 

by around 6 % per year until 2030. 

 

This report recognises the vastness of what the Edge Platform aims to achieve and will make 

proposals for areas of improvement/enhancement based on the KKL experience and 

observations. KKL hopes this will help EDGE better achieve the set goals. KKL has been in 

conversation with the EDGE team who have helped to clarify some of the issues we had previously 

raised with regards to the green building certification process. Some of those proposed changes 

have already been adopted. That is testament to the Edge team’s partnership approach and 

willingness to listen. 
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1.4 The Certification Process 

Certification of projects can be undertaken at different stages of the build process:  

 

● Completion of the design stage - this is preliminary and comprises a design review of the 

project on the EDGE app.  

● Completion of the construction stage/post construction EDGE certification - a project is 

audited by an Edge accredited auditor to verify the specifications which had previously 

been entered into the Edge App (design drawings, data sheets from manufacturers, 

calculations and pictures)), and if compliant, certification is granted.  

● Operational stage - An audit of the certified buildings is done after every three years to 

check if it is still compliant.  

 

The certification process is supported on the EDGE App which is an easy-to-use platform for trained 

experts that allows users to enter the project details and get immediate feedback on the 

performance of their building with regards to energy, water and material savings. In an effort to 

increase the sustainability of affordable housing in Kenya, Reall supported the training of the KKL 

team therefore making the certification more accessible to KKL and their clients.  

 
Figure 1.4.1: Certification process, Source www.gbcsa-learn.co.za EDGE Expert Training 

 

In summary, the process is as follows:  

- The client appoints an EDGE Expert who works with and advises an architect, contractor 

and/or client on design options that promote less energy use, materials and 

methods/techniques to be used during construction.  These will have less embodied 

energy and equipment to be installed in the building that result in low operational energy 

use. 

 

- The EDGE Expert also reports on project details as constructed or proposed design details 

(if applying for preliminary design certification) on the EDGE app before submitting the 

project for auditing. The required documentation for proof is uploaded at this stage.  

 

- An EDGE Auditor (cannot be the same as the Edge Expert) reviews the project (once the 

design and documentation is to the required level, confirmed by the EDGE Expert) by 

http://www.gbcsa-learn.co.za/
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verifying the standards against the EDGE guideline through assessment of available 

documentation and site visits.  

 

- EDGE Auditor declines or a building to be certified as green. Should she/he find non-

compliance with the guideline, she/he can ask for a re-installation (construction phase), 

or a redesign (design phase), to make the project compliant after which the assessment is 

redone.  

 

 

Figure 1.4.2: Edge Preliminary Certificate source : www.esmap.org 

 

Upon completion of this process satisfactorily, the buildings in consideration are then awarded 

with the green building certificate by a licensed EDGE certification provider, which should be 

renewed every three years to ascertain that the measures put in place are still active.  It is worth 

noting that benefits from the EDGE app use are mostly felt when it is used from the design phase 

as it is at this point where most decisions that will later affect the resource uses are made.  

 

Here is a simple video from the EDGE buildings YouTube Page on how to design resource efficient 

buildings: How to design resource efficient buildings by EDGE. For more information on EDGE, here 

are some EDGE Green Building tutorials and documentation.  

1. How to Meet the Edge Standard 

2. How to Calculate the Window to Wall Ratio in Edge  

3. Edge User Guide, Version 3, 2021 - Edge user guide  

  

https://www.esmap.org/sites/default/files/Presentations/Session%204%20Prashant%20Kapoor%20session%204_Optimized.pdf
https://www.youtube.com/watch?v=urL23k8SioA
https://www.youtube.com/watch?v=urL23k8SioA&ab_channel=EDGEBuildings
https://www.youtube.com/watch?v=ocpz0MZsEuk&ab_channel=EDGEBuildings
https://edgebuildings.com/wp-content/uploads/2022/04/211026-EDGE-User-Guide-for-All-Building-Types-Version-3.0.A.pdf
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2.  THE EDGE KENYA BASE CASE FOR HOMES (NAIROBI) 

2.1.1 Introduction  

The data input into the EDGE app is used to determine the resource use for buildings and 

eventually the efficiency of the building. Efficiency is calculated in comparison to a base case 

which is determined by the context of the building use (housing, retail etc) and the location of the 

building (city and country).  

 

For example, the resource usage of a one-bedroom apartment input in the EDGE app is 

compared to what is considered the typical usage for a similar sized apartment in the same area 

which is considered the base case.  

 

The improved case is determined by inputting the actual specification of fixture, appliance or any 

other green measure used or expected to be used in the actual housing project in the EDGE app, 

leading to a saving in water usage, energy usage or embodied energy in material consumption 

that is expressed in percentages.  

 

The system may have a suggested improved case for some parameters, which is what the EDGE 

App interprets as the expected efficiency for the specific element, but it also allows the user to 

input the actual specification for the design parameters. Therefore, this number is not intended to 

confine the user to a set standard but rather act as an efficiency goal, thus guiding the design 

process. Savings will be achieved if the actual specification input is lower than the base case.  

 

The suggested improved base case is especially useful during the design stage, before 

construction where the specification for various elements is still being decided upon, forming a 

guideline upon which the design can follow.  

 

2.1.2 Examples explaining the base case, the improved case and the suggested improved case. 

Example 1: When considering cisterns as we will do later in the document for energy saving, a 8L 

per flush cistern is considered the base case and any other value below that is considered an 

improved case. The suggested improved case for cisterns is 6L per flush.  

Example 2: For the use of refrigerators and washing machines, the base case considers that homes 

have refrigerators and washing machines, but they are not efficient. Therefore, the use of energy 

and water saving refrigerators and washing machines is considered the improved case for which 

credit is received.  

Example 3: In Material usage the base case for walling is considered to be 200mm thick masonry 

wall, and therefore once the user inputs a different value, eg, KKL wall at 50mm, the system auto 

calculates the embodied energy associated with the new material and grants the resultant 

embodied energy savings.  
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2.2 Energy saving measures 

In this section, the user inputs the actual specifications for the fixtures and systems in use which are 

measured against the base case to achieve savings in energy consumption. Homes that require 

less energy whether to keep them cool or warm them up are more energy efficient. 

 

Energy saving measures for low income housing. Base case location: Nairobi, Kenya.  

Element 

 

Base Case for Low-income housing in 

Nairobi, Kenya from EDGE  

Suggested improved Case 
Any measure more efficient than the 

base case allows one to get a saving 

1. Window to Wall ratio 
Affects heat gain or heat loss 

for homes through windows. 

The lower the better. 

30% Window to Wall ratio   
 

Calculated based on area of window to area 

of external walls 

20% Window to Wall ratio 

2.Solar reflectivity of 

Roof  
(Affects the ability of a roof 

to reflect heat away. The 

higher the better) 

Solar reflectance (SR) 0.3 

 
This is darker roofing  

Solar reflectance (SR) 0.7 

 
This is brighter roofing 

3.Solar reflectivity of 

Wall 
(This affects the ability of a 

wall to reflect heat away. The 

higher the better) 

Solar reflectance (SR) 0.4 

 
These are darker walls  

Solar reflectance (SR) 0.7 

 
These are brighter walls 

4.External shading 

devices  
*protect homes from direct 

sunlight/solar radiation  

Assumes no shading devices  Shading factor of 0.7 

 
i.e. reduces heat gain from window 

by 30% 

5.Roof insulation  
Reduces heat loss or heat 

gain to the environment 

Roof U value - 2.12 W/m2k. U value of 0.45 W/m2k. 
the lower the better but choice of 

material may affect material savings 

 

Table 2.2.1 - Base cases for Energy saving measures and their improved cases for the Nairobi Region.  Source: 

Retabulated from the EDGE App.  

 

More items are available in Appendix A 

  

https://app.edgebuildings.com/user/welcome?_ga=2.178394468.1155315367.1667020194-1575935633.1667020194
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2.3 Water efficiency measures  

In this section, the user inputs the actual specifications for the fixtures and systems in use which are 

measured against the base case already in the system based on the choice of location, which in 

this case is Nairobi, Kenya.  

 

Water efficiency measures for low-income housing. Base case location: Nairobi, Kenya.  

Element Base Case for low-income 

housing in Nairobi, Kenya from 

EDGE  

Suggested improved case 
Any measure more efficient than the base 

case allows one to get a saving 

1.Shower Heads  Water flow rate - 12 Litres (L)/min Water flow rate - 6 Litres (L)/min 

2. Wash Basin 

Faucet 

Water flow rate - 8 Litres (L)/min Water flow rate - 6 Litres (L)/min 

3.Water closet single 

flush  

8 Litres (L) per flush 6 Litres (L) per flush 

4.Water closet dual 

flush  

8 Litres high volume (L) and 6 

Litres(L), low volume 

6 Litres high volume (L) and 3 Litres(L), 

low volume 

5.Kitchen sink 

faucets 

Water flow rate - 12 Litres (L)/min Water flow - rate 8 Litres (L)/min 

6.Water efficient 

dishwashers  

30 Litres per cycle  10 Litres per cycle  

7.Pre rinse spray 

valves for kitchen 

Water flow rate - 8 Litres (L)/min Water flow rate - 3.75 Litres (L)/min 

Table 2.3.1 - Base cases for water saving measures and their suggested improved cases for the Nairobi 

Region. Source: Tabulated from the  EDGE App 

 

More items are available in Appendix B

https://app.edgebuildings.com/user/welcome?_ga=2.178394468.1155315367.1667020194-1575935633.1667020194
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2.4 Material saving measures  

This section is quite straightforward, allowing the user to input data on the type of material used 

for various elements in the buildings and the quantities consumed. The materials section does not 

have a suggested improved case but has a drop-down list where you can choose the type of 

material and size. Embodied energy of materials is largely determined by various production 

factors and may vary from country to country. A sustainable material in one country may be 

unsustainable in another.  

 

Material saving measures for low-income housing. Base case location: Nairobi, Kenya.  

Element Base Case for Low-income 

housing in Nairobi, Kenya from 

EDGE  

Notes on expected input  
Note that any material greener than the base 

case allows one to get a saving. Material use is 

subject to structural design recommendation. 

1.Ground Slab 100mm thick in situ concrete 

slab and 35 Kg of steel per 

square metre 

Thinner concrete slab and reduced weight 

of steel grants a saving. Using greener 

materials than the concrete slab such as 

timber also grants a saving 

 

2. 

Intermediate 

Slab 

200mm thick in situ concrete 

slab and 35 Kg of steel per 

square metre 

Thinner concrete slab and reduced weight 

of steel grants a saving. Using greener 

materials than the concrete slab such as 

timber also grants a saving. 

 

Note that this is subject to structural design. 

3. Roof 

(Without 

finishes) 

200mm thick in situ concrete 

slab roof and 35 Kg of steel per 

square metre.  

Thinner roofing material and reduced 

weight of steel grants a saving. Using 

greener materials such as timber also grants 

a saving 

Table 2.4.1: A sample of material options for various building elements for the Nairobi region.  Source: 

Tabulated from the  EDGE 

 

More items are available in Appendix C

https://app.edgebuildings.com/user/welcome?_ga=2.178394468.1155315367.1667020194-1575935633.1667020194
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3. THE KWANGU KWAKO CASE STUDY 

3.1 Case Study Introduction 

Kwangu Kwako Limited (KKL) delivers affordable housing to underserved communities. 

Affordability is primarily achieved through use of design for functionality, off-site manufacture, and 

use of modular precast walls, prefabricated metal/recycled plastic components combined with 

planned resources which reduce waste in terms of materials, time and human resources. The case 

study involved reviewing bedsitter KKL units, the most common KKL units, using the EDGE App in 

order to check the performance of the project.  

 

 
Figure 3.1.1 - Abstract from KKL Quotation Template  

 

This section will review the KKL project efficiencies, what was recognised by the EDGE platform, 

and what was not recognised even though it was in line with the EDGE platform intent.  

 

The EDGE App review was run under two circumstances: 

- Case A - an alternative circumstance where only the easily verifiable* efficiency measures 

of the projects were input.  

- Case B - a perfect circumstance where KKL could verify all the efficiency measures that 

we had installed in the projects.  

- Case C – this builds on Case B above but further assumes that KKL can obtain credit for 

renewable energy 

 

*Easily verifiable in this case means that there were existing datasheets from the manufacturer with specifications for the 

installed fixtures. For example, it is quite common for affordable housing units to have taps that do not have data sheets 

which are more commonly available in the market in the price range that works for low income housing. However, these 

water taps are still water reducing and these can be verified through a physical measurement that would require an 

auditor present.  
 

https://kwangukwako.com/


   
    Truly Affordable Housing 

16 

 

 
Figure 3.1.2 - Easily verifiable efficiency measures, Source :Edge Green Buildings App  (Last accessed 13/11/2022) 

 

KKL Case A - This study achieved 21.34% in energy savings, 26.03% in water savings and 64.93% in 

materials savings which resulted in the project achieving the conditions required for a green 

design certification. 

 
Figure 3.1.3 - All efficiency measures including those verified using alternative methods (pending auditing) Source: Edge 

Green Buildings App (Last accessed 13/11/2022) 

 

KKL Case B - Note the changes in the energy and water savings - the case study achieved 26.81% 

in energy savings, 36.99% in water savings and 64.93% in materials. This shows the potential of green 

building in low-income housing.  This does not include the use of energy from renewable sources, 

as the current EDGE guidelines only allow for credit for renewable energy produced onsite.   

 

 
Figure 3.1.4 – All efficiency measures including those verified using alternative methods (pending auditing), and 

recognising the use of a renewable source of energy Source: Edge Green Buildings App (Last accessed 13/11/2022) 

 

KKL Case C – In addition to the additional savings above, it is assumed that KKL can obtain credit 

for the fact that a significant portion of Kenya’s energy is manufactured from renewable resources 

(even though the production of this energy is offsite). Here you observe the energy savings jumps 

to 71.08%. 
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3.2 Survey based energy and water consumption analysis   

The results from the EDGE app on the improved scenarios prompted KKL to look further into the 

numbers as they appeared inexplicably high as compared to what the team considered to be 

typical usage. The following results show the usage derived from a survey of low-income homes, 

showing their actual electricity and water consumption, in comparison to the EDGE base case for 

a similar unit.  The base case was calculated based on the savings indicated for the improved 

case scenarios above.  

 EDGE base case 

for a bedsitter 

unit 

Actual average 

usage from 

sample of 28 x 

bedsitter units  

Actual average 

usage from 

sample of 16 x 

one-bedroom 

units 

Actual average 

usage from 

sample of 2 x 

two-bedroom 

units 

Energy 

Consumption 

(kWh per unit) 

159.32 12.05 18.5 22.5 

Water 

Consumption (kL 

per unit) 

6.82 1.68 3.7 5.5 

 

Table 3.2.1: Comparison of the EDGE Base case, and the actual expenditure based on survey in a low-income 

area. The breakdown of the survey results is shown in Appendix E.   

 

Water and electricity consumption is a function of various factors such as lifestyle, the use or no 

use of appliances, number of occupants and other factors and will vary from household to 

household, even in a single housing typology. A more detailed survey which captured the rental 

levels (ranging from low income to middle income households) and occupants was conducted 

which resulted in the following data: 

 Rent level (KShs.) Occupants 

Average electrical 

consumption/Month 

(kWh) 

Average Water 

consumption/Month 

(kL) 

Singles (3x) 4,200 2 23 1 

Bedsitter (5x) 7,840 1 46 2.5 

One bedroom 

(12x) 12,300 1.3 47.7 3.48 

Two bedrooms 

(15x) 24,500 2.9 98 7 

Three bedrooms 

(2x) 35,000 4 105 9 

 

Table 3.2.3: Monthly energy and water consumption across various types of low- and middle-income 

households across Nairobi, Source: Author.   
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From the tables above, there is a clear mismatch between what the EDGE app considers to be 

the base case and the actual consumption in most affordable households.  The lower 

consumption can be partly attributed to. Therefore, the actual consumption of the houses is a 

significant improvement compared to the base case. However, that is well not recognised in the 

EDGE assessment.  

 

3.3 Energy Savings   

Energy savings are much more straightforward to attain since power ratings are easy to find on 

most appliances and fixtures.  

 

3.3.1 Solar reflectivity of paints on roofing and walls  

When surfaces are reflective, they reduce the amount of heat gain the house is subjected to and 

this translates to lower costs for temperature control within the house and ultimately less energy 

consumed. In Kenya, colour choices are usually determined by the client and the project 

Architect. In order to get maximum benefits from this parameter, it is imperative that information 

on solar reflectivity for typical exposed surfaces like roofing and painting is made more accessible 

through data sheet specifications, online libraries and product websites and this would allow 

consumers to make more informed decisions. This would go a long way in providing evidence and 

documentation in order to fulfil the EDGE requirement.  

 

 
Figure 3.3.1.1: Extract from the Crown Website(21/10/2022) showing various colour codes with no solar reflectivity data 

which is required to achieve efficiency on wall reflectivity. Brighter colours are considered better for reflectivity than dull 

colours.  

 

Roofing had more data on the solar reflective index, most notably, the datasheet from Mabati 

rolling mills which gave information on how the various coloured products performed in the sun, 

with brighter coloured roofing sheets performing better (Appendix E).  

 

3.3.2 Reward based efficiency vs actual expenditure for homes with appliances 

The EDGE system uses a reward system where, if one project has a certain energy efficient fixture 

or appliance installed, it is given a higher efficiency rating than the project that does not have 

that fixture or appliance at all. For example, a project with energy efficient refrigerators and 

washing machines will get a higher efficiency rating than a project without these machines. Of 

https://mabati.com/wp-content/uploads/2019/04/Colorplus-brochure.pdf
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course, not having these appliances has a lower energy requirement and are greener. Having an 

energy efficient refrigerator grants savings while not having one at all does not. Similarly, the base 

case assumes the homes have ACs, however, this feature can be opted out off. EDGE should 

therefore also opt out of washing machines and refrigerators to provide a more accurate 

baseline. The majority of KKL bedsitter tenants do not have Refrigerators or washing machines so 

are therefore more efficient in terms of energy usage and embodied energy in the appliances 

themselves. No credit is given for this and is an area that EDGE needs to explore.  

 

3.3.3 Virtual energy for comfort  

This is the amount of energy that the system calculates the home will be required to provide in 

order to provide liveable conditions within the home. For example, in places where the weather 

is too hot or cold, the system assumes that if one hasn't selected a thermal regulation system, one 

may still require some energy to attain thermal comfort and provides for this thus increasing the 

energy use per month/unit. In a sample project which had attained a 25% savings on energy use, 

the system allowed for 39kWh which accounted for around 32% of the energy consumption for 

the improved case for heating and cooling. The system assumes that the unit will need cooling 

energy and heating energy, which in most low-income housing, particularly in equatorial 

locations like Kenya, is not the case.  This is tied to the base case assumptions and will need re 

visiting for low-income housing.  

 
Figure 3.3.3.1: Distribution of energy use for the base case and the improved case showing the allocation of 

virtual energy for heating and cooling.  

 

3.3.4 Renewable energy savings 

The EDGE app allows for one to input the CO2 emissions per kWh of electricity that has been 

produced when feeding in the initial design parameters. However, when feeding in the green 

measures on energy, it is noted that the system assumes that there is no recognition of electricity 

from renewable sources of energy such as solar, hydropower, geothermal and wind (Appendix I), 

therefore offers an option for one to select the specific source of energy and what percentage 

of the total utility bill the renewable source of energy would contribute to and hence getting a 

saving. 
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Figure 3.3.4.1: Distribution of sources of energy in Kenya, Source: Kenya National Energy Efficiency 

 

However, if the renewable energy is still procured from offsite sources (geothermal, solar, hydro 

as is the case in Kenya), no savings are granted. Why would electricity from renewable sources 

procured offsite not be granted a saving? EDGE focuses on improved operational efficiency to 

reduce energy consumption and hence the utility bill. In rented affordable housing, it is unclear if 

the saving is translated to the occupiers of these households. It is also unclear how the use of 

electricity from renewable sources of energy (around 80% of the electricity consumed in Kenya 

from the national grid) is factored into the system as an advantage. This is especially important 

considering the magnitude of savings that can be achieved in the Edge App from having an 

onsite renewable source of electricity, which is a tall order for most low-income housing 

households.   

 

Note (Area for further research):  How much more carbon intensive is the mass production of energy vs local 

onsite production? What are the chances of increased adoption of green sources of energy at a low income 

level as primary sources? 

 
Figure 3.3.4.2: The impact of selecting the use of onsite renewable energy on the overall efficiency of the 

home. The energy savings increased from 26.81% to 71.08%.  

  

https://unepccc.org/wp-content/uploads/2020/09/kenya-national-energy-efficiency-and-conservation-strategy-2020-1.pdf
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3.4 Water Savings  

As previously mentioned, the EDGE app assesses the water savings using the consumption by the 

consumer i.e., what the end user pays for. It is defined as the delivered water by the EDGE 

guideline and is measured in kL, which is equivalent to 1,000L and what is commonly referred to 

as water units in Kenya. From the consumption illustrated above, it is clear that there is a case to 

show that most households in Kenya have a consumption that is much lower than the expected 

baseline and improved cases. 

 

3.4.1 Taps  

Most affordable housing construction uses locally available taps and cheap imports that may not 

necessarily have the data sheets that show manufacturers specifications. Pricing for affordable 

taps seen on the market range from KShs. 60 to Kshs. 1500. Other taps available in the market are 

imported, have datasheets and are green rated but are more expensive than the generic taps. 

Kwangu Kwako conducted a study using physical measurements on available taps in the market 

(generic local and imported), with flow rate results ranging from 4.2L/minute - 6L/minute.  The 

locally available water-reducing kitchen taps used by KKL have flow rates of 4.2L/Minute which is 

lower than the suggested improved base case scenario of 8L/minute for the same.  

 

This therefore means that should the taps pass the auditing process; they can be accepted as a 

water saving measure without the need to buy more expensive taps which have the requisite 

datasheets. KKL was privileged to converse with EDGE on this matter and they were open to 

generic off the shelf brands being submitted in the building certification process. However, as with 

the other inputs, an auditor must certify the data input in the app in person.  Note that EDGE does 

not certify fixtures, but only audits them to ensure they meet the required specification. 

 

The following table shows a sample of some of the budget taps with no datasheet vs a green 

rated tap (with datasheet) available in the market showing their flow rating.  

 

Description  Image  Flow rate  Ease of 

certification  

Cost and 

location  

Pillar taps - Base case flow rate 12L/min 

Generic (Local or 

imported)  

Base-Mounted tap with a 

swivel spout and a filter 

aerator that 

controls/reduces the 

amount of water that 

flows through the tap 

Brand- Lirlee  

4.6 Litres/Min 

(Acceptable) 

 

 

 

 

Lacks specification 

sheet. Requires 

manual 

confirmation of 

flow rate.  

KShs. 800.00 

 

PIN 

https://goo.gl/maps/s9JA2iZwJXd7BZbMA
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Description  Image  Flow rate  Ease of 

certification  

Cost and 

location  

Pillar taps - Base case flow rate 12L/min 

Green rated tap 

(Imported) - High quality 

design and build. A swivel 

spout tap with a filter 

aerator that 

controls/reduces the 

amount of water that 

flows through the tap 

Brand- Tivoli 

 

 

2.6 L/Min 

(Acceptable) 

Easily audited as it 

has the requisite 

documentation. 

KShs. 

5,899.00 

 

PIN 

Table 3.4.3.1: Sample of typical water fixtures(taps) in the market and their ease of certification. 

  

3.4.2 Showers  

It was considerably easier to find shower heads with data sheets in the Kenyan local building 

market. Kwangu Kwako analysed the data and found that the flow rates for most shower heads 

were specified at 3L/min - 6L/Min. The improved base case scenario for shower heads is 8L/Min 

which means that subject to an EDGE auditors’ check, most common shower heads comply with 

the EDGE requirements.  

 

Shower heads - Base case flow rate 12L/min  

Description  Image  Flow rate  Ease of 

certification  

Cost and 

location  

Generic showerhead - 

Instant shower head. 

Energy Consumption- 

warm- 2.3kW Hot- 6.0kW 

 

3L/Min 

(Acceptable 

flow rate) 

Lacks 

specification 

sheet. Requires 

manual 

confirmation of 

flow rate.   

KShs. 1,500.00 

 
PIN 

Rated shower head - ABS 

plastic with shiny chrome 

finish that works with 

connection to a boiler or 

solar energy 

Brand:- Tivoli  

6L/Min 

(Acceptable) 

Easily certifiable. 

Has the requisite 

documentation. 

KShs. 1,400.00 

 
PIN 

 

 

Table 3.4.2.1: Sample of typical water fixtures (Showers) in the market and their ease of certification  

 

https://goo.gl/maps/BHMfEsGy89cV4idt5
https://goo.gl/maps/s9JA2iZwJXd7BZbMA
https://goo.gl/maps/BHMfEsGy89cV4idt5
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3.4.3 Cisterns  

KKL uses specific water saving cisterns in its construction. It was clear from the study that there 

were several products that meet the threshold requirements of the improved base case of 6L for 

the first flush and 3 litres for the second flush. KKL also learnt that landlords are increasingly 

adopting these top flush systems due to their water saving capability which in turn reduces water 

usage and reduces the volume of waste for their waste management systems.  

 

Cisterns (Dual flush) - Base case, 8 Litres high volume and 6 litres low volume.  

Description  Image  Flow rate  Ease of 

certification  

Cost and 

location  

Generic and rated Wall 

Hung plastic dual top 

flush cistern. 

Brand: - Shoshona 

 

Capacity of 3-8 

litres 

(Acceptable) 

Easily certifiable. 

Has the requisite 

documentation.  

 

 

This is an example 

of a generic 

product that 

satisfies 

requirements.  

KShs. 1500.00 

 
PIN 

Rated - Wall-Hung top 

dual flush toilet cistern 

Brand: - Tapis 

 

Main Flush- 4.5 

Litres 

Mini Flush- 3 

Litres 

(Acceptable) 

Easily certifiable. 

Has the requisite 

documentation. 

KShs. 3,960.00 

 
PIN 

 

 

Table 3.4.3.1: Sample of typical water fixtures (Cisterns) in the market and their ease of certification. 

 

3.4.4 Rainwater collection  

EDGE credits rainwater collection for use in the home as a water saving measure. However, EDGE 

requires the collected rainwater to be treated and purified to be considered as having fulfilled 

this requirement. Further deliberations on this topic with the aid of the EDGE certification team 

explained that the water generally must be in suitably good condition allowing it to be used in the 

home. Pending review by an EDGE auditor, this standard is attainable for most affordable homes, 

qualifying them for a saving on water use.  

 

 

3.4.5 Grey and Black water recycling  

KKL had previously raised a question on what was considered as recycling of greywater (relatively 

clean water from sinks, bathrooms etc) and black water (toilet water), citing that the cost of 

purification methods associated with the recycling are on the higher side, starting at USD 25,000 

for a system that can support around 50 units. The methods typically used in Kenya urban 

https://goo.gl/maps/s9JA2iZwJXd7BZbMA
https://goo.gl/maps/EAjDzctew4QiK1N88
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environments to handle wastewater where sewers are not present are more affordable septic 

tanks, soak pits and biodigesters. These methods allow water to infiltrate into the ground. 

 

Key in the understanding of the base case for recycling and water harvesting measures, is that 

according to EDGE, the collected and recycled water must be used within the building, hence 

reducing the water consumption bill. Therefore, at the moment, most low-income homes do not 

meet this standard and the cost of adopting this is prohibitive. Given that, sewer systems are 

directed to municipal waste recycling and treatment plants, and then released to the 

environment, savings should be considered if it can be proven that the waste goes to one of these 

treatment plants.  Biodigesters and septic tanks are more commonly used in these environments 

which play a key role in groundwater recharge.   

 

The main question raised in this section would be what is considered green management of waste. 

Does the fact that affordable homes do not possess the systems that allow for the utilisation of 

recycled water mean that they are not as green as the homes that do? Do the systems need to 

be onsite, or can they be shared facilities that are more common? What if the water is recycled 

at a central plant and released to the environment? This is a case where resource efficiency at a 

household level may fail to capture the full potential of green measures in a larger context.  
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3.5 Materials Savings  

For the Kwangu Kwako product case study, the reduced embodied energy use in materials was 

straightforward due to the reduced thickness of the walls. The KKL walls are 50mm thick, precast 

concrete, reinforced with a steel mesh. The finishing method is also considerably simple as painting 

is done straight onto the panels without plaster, hence reducing the materials usage, compared 

to the 200mm thick masonry wall baseline. The Kwangu Kwako unit achieved a saving of 64.93% 

in embodied energy of materials.  It was noted that the system now allows for a choice in the 

reuse of existing walling material and offers a saving which is an important attribute for KKL walling 

system.  

3.5.1 Embodied energy of materials per capita 

3.5.1.1 A sample of an affordable housing size scenario in low-income areas 

As defined earlier in the report (Section C Definitions), ‘Affordable Housing’ is defined as units that 

rent for less than KShs. 16,666 per month. The following housing units from surveying low-income 

areas like Kawangware where KKL works can be considered affordable.  

 

Type of unit  Rental cost/ unit  

KShs. 

Size (Living space) Expected inhabitants  

Singles (room only 

with access to shared 

toilets/ showers 

outside) 

3,000 - 5,000 12.96 SQM (144 sq. Ft) 1-2 

Bedsitters/Studio 

(includes a toilet / 

shower facility inside) 

5,000 - 9,000 16.38 SQM (180 sq. Ft) 1-3 

One bedroom 9,000 - 12,000 25.92 SQM (288 sq. Ft) 1-4 

Two bedroom 12,000 - 16,000 45.36 SQM (504 sq. Ft) 3-6 

Table 3.5.1.1: A sample of an affordable housing scenario in low-income areas, Source: Author. 

 

3.5.1.2 Area occupied per capita 

Currently, the EDGE app rewards ‘greener consumption’ but does not reward lower consumption 

per capita. Using the comfortable accommodation numbers, i.e., 1 person in a single unit, one 

person in a studio, 2 people in a one bedroom and 4 people in a two-bedroom unit, the area 

occupied per person in this scenario is 12.54 SQM.  

House Sizes (M2) Studio 1 Bed 2 Bed 

Kwangu Kwako  16.72 26.7 46.8 

Zima Homes 20 30.6 41.8 

Tsavo 18.5-23.2 27.9 46.5 

Table 3.5.1.2:  Typical unit sizes for studios (Bedsits), One Beds and Two Beds  

https://kwangukwako.com/
https://www.zimahomes.co.ke/
https://tsavo.ke/
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The size of the unit and number of inhabitants contribute highly to the materials and services used 

in a building. Low-income housing is characterised by more people living in a smaller living space 

as compared to other types of housing. The question raised here is whether there is an optimum 

use of space per person. For example, the materials consumption per person for a 3-bedroom unit 

housing one person is higher per person than one which houses a family of five. If one considers 

the other operational expenses such as cleaning and keeping the space comfortable using 

thermal regulation methods, the difference in consumption per person increases drastically in this 

scenario.  

 

3.5.1.3 How then can low-income structures be granted savings on the use of space? 

A question can be posed on whether low-income housing gets savings for housing more people 

per unit and how such savings can be realised. Comparison for area per capita can be analysed 

as both the gross area/capita and net area/capita for comparison between high income, middle 

income and low-income housing.  This is a key area for EDGE to consider allowing affordable units 

with a smaller carbon footprint to be realised, along the lines of Table 3.5.1. The intention is not to 

promote overcrowding, but to reward lower consumption that is the basis of low-income 

households and define optimum unit sizes and occupancy. Note that the table above does not 

consider the communal space such as parkings and gardens (Gross area), but only considers the 

actual size of home (net area). 

 

3.5.1.4 Parking Space allocation in structures and mode of transportation to work   

Affordable housing solutions tend to have less parking provision and their residents tend to use 

public transport or walk to work / school rather than rely on private cars. The energy usage and 

embodied carbon in providing parking spaces and using private cars are significant. There is no 

credit available for affordable housing units not having parking which encourages public 

transport usage, non-motorised transport or more energy efficient pedestrian options. KKL feels 

these needs addressing.  

 

Please refer to the table 6.1-1 in the conclusion which summarises the issues raised with IFC and 

their status.  
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4.  THE COST OF EDGE CERTIFICATION  

4.1 EDGE Certification Fees  

Edge fees, as shown in the EDGE Certification pricing,. are calculated as follows: 

● A fixed registration fee of USD 349 per project  

● A certification fee based on a cost/m2 but with a minimum of USD 2900, based on a 

minimum project of 10,000 m2 

● EDGE expert and EDGE auditor fees, which are dependent on the cost of the project or a 

general consulting fee, dependent on the expert / auditor in question 

 

Therefore, the minimum fee per project (excluding the EDGE expert and auditor fees) is USD 3,249. 

This is feasible for typical large projects of 10,000m2 and above up to 25,000m2.   

 

KKL standard building designs would qualify for Edge Certification but, to date, we and our 

customers have not applied for certification due to the high cost per unit. KKL are currently looking 

for grant funding to support the certification of a recently completed project as a test case. Our 

in-house Edge Experts have checked that we do achieve the required savings. Once this is 

completed KKL will circulate and update notes to this report on social media.   

 

Below we have estimated the expert and auditor fees from consultation with providers to give an 

indication of the order of costs likely. For the rest of this discussion, we will refer to the EDGE specific 

fees for certification and registration. The recommendations/comments will also relate to the 

consultant fees too.  (Note: KKL has benefitted from EDGE training facilitated by Reall and 

therefore has inhouse EDGE experts, to support KKL to access green affordable housing finance. 

The cost of the training and exam is around $350 per person depending on the provider). 

 

4.2 The role of rental housing in the delivery of affordable Housing in Kenya 

The majority of low cost housing projects in Kenya by project number are micro landlords building 

on 50ft x 100ft (15.24m x 30.28m) to 100ft x 100ft (30.28 x 30.28m) type plots or self-built single homes. 

These range from single storey to 4 to 5 storey walk-ups, with most rented urban housing being 

single room/1 bed typologies. According to the KNBS, Kenya 2019, Census 91% of Nairobi 

households are rented. This therefore means that these developers and landlords should be the 

primary target for EDGE certification. Indeed, the extract in figure 4.2.1 below shows that from 

2009 to 2019, 158,000 new urban renter households were created annually versus 39,000 owner 

occupied housing. Further, the majority of the urban renter households were delivered by private 

individuals.  

 

 

https://edgebuildings.com/certify/certifiers-pricing/edge-certification-pricing/
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Figure 4.2.1: Role of rental housing as a form of tenure in urban areas, Source: CAHF, KMRC Presentation, 2022 

 

4.3 EDGE fee structures for various housing scales  

The following table outlines different but typical (Kenyan) project sizes from owner built single 

homes, then multi storey structures on 50 x 100 and 100 x 100 ft plots then compared these to the 

top and bottom of the Edge Fee range.  

 

 TYPICAL DEVELOPMENTS LARGE DEVELOPMENTS 

Sample projects typologies 
Self build 

50 x 100ft Plot 

5 floors 
100 x 100 Plot 

5 floors EDGE RANGE 1 
EDGE RANGE 

2 
Building Type 1 2 Bed 2 Bed Bedsitter 2 Bed 2 Bed 
Area/Unit (m2) 55 45 45 45 45 
Number of Units Type 1 1 25 50 222 555.56 
Total Project Net Area (m2) 55.00 1,125 2,250 10,000 25,000 
Total Project Cost (USD) 18,333 375,000 750,000 3,333,333 8,333,333 
EDGE Fees Current Rates 
Registration 349 349 349 349 349 
Certification/m2 2,900 2,900 2,900 2,900 6,000 
EDGE Expert (negotiable) - - - - - 
EDGE Auditor (negotiable) - - - - - 
Total 3,249 3,249 3,249 3,249 6,349 
Total Fee/Unit 3,249.00 129.96 64.98 14.62 11.43 
Total Fee/m2 59.07 2.89 1.44 0.32 0.25 
Percent of contract cost 17.72% 0.87% 0.43% 0.10% 0.08% 

Table 4.3.1: Comparison of EDGE certification costs across a range of project scales Forex rate (1 USD =KShs. 120) 

Note KKL has used a typical low-income market 2 bed (485ft2/45m2) @ the construction cost of KShs. 40,000/ Kshs.120/USD 

= $333/m2 Net Area for all the above.  

 

https://housingfinanceafrica.org/app/uploads/2022/12/KMRC_Kenya-Rental_Presentation_DRAFT-251122.pdf
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Visit GBCI-Edge certification fees for more details on the cost of certification and the breakdown 

of the payment process.  

 

Currently, as acknowledged by EDGE (KKL’s Simon Dixon’s conversation with Papa Odenyi 

Quansah October 2022), the system has not been structured for smaller projects where most of 

the affordable units lie. The current fee structure therefore has an impact on costs and therefore 

up take of the certification design advantages and process, especially for the smaller projects.   

 

Assuming a 2 bed low cost house ranges between 40-45m2, (Table 3.5.1.2) the certification fee 

would only be affordable for projects with over 220 units, resulting in an average EDGE fee of USD 

129.96 per unit for the 50 by 100 ft plot size in comparison to only USD 14.62 per unit when the 

system is adopted for a larger development (10,000 sqm of built area).  

 

Note also that the above costs exclude the Edge Expert (negotiable consultant fee) and Auditor 

(up to circa USD 8000 per project for both preliminary and post completion auditing fees). These 

EDGE expert and auditor fees can be lower if local professionals are engaged. However, KKL feels 

that there are opportunities to enable access and increase attractiveness of the EDGE service to 

an increased range of projects and clients.  

 

4.4 Opportunities  

It is an advantage that the app is free so the trained public i.e.. EDGE experts can access the 

information to aid decision making, without proceeding to the certification process.  

 

4.4.1 Opportunity 1 - Increase usage EDGE App for data collection and decision making 

There currently exists free access to the App and the design information, guides and decision-

making support data. However, self-builders, landlords and small-scale developers are unaware 

of this. KKL feels there are many people who would make use of this data and the app as they 

search for better and more cost-effective solutions. Marketing this opportunity and free service to 

the masses, especially the self-builder/small developer/landlords will raise awareness of the wider 

Edge service and advantages together with delivering the desired results of Edge - reduced 

environmental impact of buildings in construction and operation, increase dialogue and social  

media sharing of the advantages etc will spread the excitement and message rapidly.  

 

4.4.2 Opportunity 2 - “Edge Lite” for smaller projects 

There is an opportunity for a lighter touch service to be offered to the wider market delivering 

affordable housing especially to landlords and small-scale developers. Homeowners could use 

the free EDGE app to ensure their projects are in principle EDGE certifiable without necessarily 

applying for certification. If they felt, they were certifiable they could then apply for an inspection 

grant/or pay a nominal fee. IFC could subsidise this “random audit” service to provide vital 

research data and ensure the lowest cost projects have access to the EDGE advantages too. 

  

  

https://edge.gbci.org/certification#select
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4.4.3 Opportunity 3 - “Edge Typology Approval”  

Many developers (contractors like KKL) have standard layouts/typologies of buildings to promote 

cost efficiencies. They then repeat these typologies across the development plot and on multiple 

development plots. If EDGE were able to provide an option for a typology approval, the 

developer could then use that approval and just adjust for site specific Edge data for a final 

project certification. The Edge Expert and Auditor input for such a development would be 

significantly lower as the main buildings are already certified. A reduced fee structure would then  

be possible for these projects. There would need to be an “annual update/review” fee for periodic 

updates to the design etc. Such a methodology would significantly improve the time cost 

involved. For KKL this would definitely encourage them to gain Edge Certification.   

 

4.4.4 Opportunity 4 - “A stepped minimum” 

Consider another lower tier or two for project sizes e.g., a stepped minimum. We understand that, 

from the financial perspective, there may be a minimum economic value for the certification 

service. This raises the question on the need for subsidies in order to encourage a shift of the 

developing affordable housing markets in order to encourage a climate sensitive driven 

approach to construction.   
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5. RECOMMENDATIONS 

5.1 Recommendations for the EDGE Platform 

The EDGE platform can become an integral part of the design and construction process due to 

its ability to anticipate resource expenditure during the design process, construction and even 

later during the operational phase. The EDGE App which forms the interface through which users 

interact with the building standard has been designed in a way that it is simple, easy to use 

(especially the earlier versions) and free for trained experts. It makes it easy for experts to input the 

relevant data and assess for themselves the impact of having green measures and the cost 

benefit analysis associated with these green building costs. The ability of the app to be 

contextualised to match the local region is also key in ensuring that it is adaptable and reliable.  

 

Key in the use of the EDGE app is the requisite training to understand the EDGE platform and how 

to use it. Kwangu Kwako benefitted from Reall who in their aim to provide clean green homes for 

human potential, invested in the KKL team training, to ensure that KKL is equipped with the skills 

necessary to deliver green homes and pursue certification for these homes.  

 

5.1.1 User experience 

With the increasing list of parameters to be considered during evaluation, the EDGE app has 

become more complex in use as seen in the difference in user experience between version 2.1.5 

and version 3.0.0. with the latter increasing in technicality and therefore harder to use. While it is a 

tall order for EDGE to deliver on a comprehensive assessment system, the goal of democratisation 

should not get out of focus as it could lead to excluding more people from the process or worse 

it may deliver the wrong output to users who may decide to use the system to make critical design 

decisions (due to the difficulty in navigating the complexity).  

 

5.1.2 The base case  

As illustrated in the discussion above, the baseline provided for the regions selected, income level 

and size of unit were too divergent from the expected base case. This is partly owed to the type 

of structures that are built, the economic levels of the inhabitants and the lifestyle in general. The 

recommendation in this case would be to reduce the input items to only those relevant to the 

users by first screening the basic building parameters in the first design input page, as it is the case 

with the use of ACs and space heating where one can opt out. Therefore, one should have the 

ability to opt out items such as washing machines and dishwashers, making it more accurate to 

the low-income buildings. Another option would be to provide a middle-income unit as the base 

case for electricity, water use and embodied material energy per sqm or capita, with the 

expected features and savings granted if one opts out of some items that do not work for the low-

income units.  

 

5.1.3 Alternative efficiency measuring method 

The EDGE app can track operational water and energy consumption for an existing, occupied 

building. As an alternative efficiency measurement method for existing buildings in low-income 

areas, a method of analysis can be adopted where one inputs the operational energy use and 

water use which can be measured against the base case. These would serve as the actual 

operations cost and a savings can be granted especially if the consumption is lower than the 
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base case in accordance with the EDGE standard. This would provide an opportunity to those 

without the specific efficiency measures available in the EDGE app to get accredited based on 

their actual consumption data. However, this may require the use of smart meters to ensure 

credibility.  

 

5.2 Recommendations for energy savings  

The recommendations for energy savings are to integrate:  

1. Consumption based metrics for the computation of the used energy can be introduced 

as an additional check if buildings are operational. This would allow the EDGE expert to 

gauge the actual usage and its deviation from the expected base case and therefore 

derive the energy savings percentage from there.  

2. Incorporation  of the affordable and sustainable lighting fixtures and appliances such as 

power saving bulbs, solar heating and green rated appliances into the green building 

materials and technologies libraries such as the Jenga Green Library in order to make 

information on the products more accessible.  

 

5.3 Recommendations for water savings  

1. Consumption based metric for the computation of the delivered water can be introduced 

as an additional check if buildings are operational. This would allow the EDGE expert to 

gauge the actual usage and its deviation from the expected base case and therefore 

derive the water savings percentage from there.  

2. Incorporation of the affordable fixtures such as taps and showers into the green building 

materials and technologies profile such as the Jenga Green Library  This would give Green 

housing developers a range of products to choose from depending on their price point.  

3. Considerations should be made to have a Kenyan approved testing location where 

developers can bring samples to be tested then these are published on a web portal so 

other developers can see a wider range of products that are approved or rated through 

this testing method.  

 

5.4 Recommendations for embodied energy in material reduction 

1. There needs to be a more detailed look into the embodied energy in materials especially 

in the local context in order to allocate the right amount of savings from the use of these 

locally produced materials.  

2. Information on the embodied energy for commonly used materials should be made more 

accessible using the already existing platforms.  

3. Creation of a standard middle income base case that elaborates on housing sizes and 

inhabitants in order to understand material usage/capita, which can then be used as a 

base case. This will allow smaller units to get a saving for reduced embodied energy per 

capita. 

 

5.5 Recommendations for EDGE certification fees 

An increased range of access/service for varying levels of interest and affordability would increase 

awareness and interaction with the Edge app.  KKL showcases opportunities that could be 

explored individually or as a full range of service levels. (Refer to section 4.4 above for more detail).  

https://jengagreenlibrary.com/
https://jengagreenlibrary.com/
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- Edge Lite - To encourage single homeowners and small developers to submit data/get 

certified, without needing the full service and costs.  

- Edge Typology Approval - For developers with standard designs, getting preapproval for 

the standard typologies once and then using that for a quicker/cheaper process on future 

development using that layout and specification.  

- Additional Fee Range Levels for the minimum fee (A stepped minimum fee or sliding scale 

% of project cost).  
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6. CONCLUSION  

Kwangu Kwako Limited shares in EDGE’S general vision(Source: Edge User Guide) ‘to democratise 

green building construction’ and in this way ensure that green, efficient and sustainable housing 

is not only a preserve of the rich but the only way in which structures are built whether they are 

meant for the affordable housing or not. With the climate crisis, the developers investing in 

structures that are both environmentally and financially sustainable is key. 

 

However, EDGE's application to the affordable housing sector should be driven by accurate 

baselines especially specific to defined affordable housing brackets in each geography. As 

evidenced by the discussion above, the Kenyan affordable housing sector may not meet green 

certification per EDGE, yet it could be innately green due to several contributing factors such as 

culture, use, financial status, appliances, and fixtures. While acknowledging more can be done to 

make the delivery in this sector greener than it currently is; simultaneously more analysis needs to 

be done to accurately acknowledge how ‘green’ these housing units are. This includes analysis 

on the ‘as is’ water, energy, and embodied carbon consumption to ensure there are accurate 

base lines, and that affordable housing obtains additional green points it deserves for its lower 

consumption in the delivery and operational phase. One may be surprised at how green most 

affordable homes are!  

 

For EDGE to become more widely used, there is a need to educate the key stakeholders in the 

advantages of an EDGE certified building. To the end user/resident in a low-income household, 

the key decision point is not on environmental friendliness but rather on the affordability and cost 

effectiveness of the greener home. To the local landlord, the decision point may be increased 

access to finance to build green homes, reduced project registration rates for green buildings, 

improved tenancy and reduced operational costs over time. This is how we will achieve greener 

buildings while solving affordable housing challenges.  

 

KKL raised a number of queries with IFC Edge on (month / year) and the team at IFC Edge has 

been very approachable to discuss the issues. The issues which have been resolved to date, are 

still pending, and new issues that have arisen, are summarised below 

 

 

 

 

  

https://edgebuildings.com/wp-content/uploads/2022/04/211026-EDGE-User-Guide-for-All-Building-Types-Version-3.0.A.pdf
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RESOLVED ISSUES  

Item of issue raised by KKLwith IFC –  EDGE  on 

(November/ 2021 

Response from IFC – EDGE on (September / 2022 

Material savings : The platform did not take into 

consideration the ability to recycle the materials 

used in construction 

In the most recent version of the EDGE App, 2023, 

the system recognises the ability to re-use materials 

and credits the project with embodied energy 

savings with regards to material use. 

  

Status: Resolved 

Water savings : Lack of incorporation of rainwater 

into the system unless purified using onsite 

purification systems which are expensive for low 

income housing projects.  

Rainwater is taken to improve the water efficiency 

of the project as long as it is treated and purified in a 

way that makes it suitable for use within the home. 

There is no need for expensive water purification 

systems making it possible to claim these savings.  

 

Status: Resolved – however, app needs to explain 

this flexibility clearly 

Water savings: Use of fixtures without 

specifications and data sheets which are usually 

less expensive and more commonly used 

The EDGE Team is open to auditing manual flow rate 

tests on these fixtures. Alternatively, as a 

recommendation, these fixtures can be tested by a 

local provider and links to the tested products 

offered publicly to the market.  

 

Status: continue working with EDGE to audit 

appliances and raise awareness. 

Water savings: Consideration of waste water 

recycling methods such as soak pits and 

sewerage connections that ultimately treat the 

water and release to the environment.  

The EDGE team explained that the recycled water 

must be used on site and therefore this only applies 

when the water treatment systems are on site. This 

measure excludes most low income housing.  

 

Status: It is clear why waste water management 

methods are not considered by EDGE.  

 

Arising question: How can low energy wastewater 

management systems that promote recharge of 

groundwater be considered green? Aren’t shared 

waste recycling/treatment options greener?  

Table 6.1.1: Status of previously raised queries and their solutions/ proposed solutions  
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UNRESOLVED ITEMS   

Sources of energy: The base case assumes energy 

from fossil fuel. How does the use of energy offsite 

from renewable sources factor? Note that only 

onsite energy is credited.  

Status: Pursue recognition of Kenya’s source of 

energy as a green source. Should the question be 

the source of power, the cost of power or both? 

Certification fees: High cost of project certification, 

specifically for affordable housing.  

Status: This document has proposed some 

measures that can be adapted to make the 

technology more adaptable to the local market.  

 

Housing location in relation to place of work 

House location is critical in the discussion of green 

building due to its contribution to transport 

distance. Where does this aspect come in when 

thinking about green buildings, particularly the use 

of private cars vs public transport or even walking?  

Status: Pursue quantifying parking space resource 

use and transportation mode impact on green 

certification of homes.  

Base Case for energy and water consumption: 

Need to integrate actual data from affordable 

housing units to create a base case as the existing 

base case varies too greatly from the observed 

actual resource use especially in the water and 

energy sectors.  

 

Assessment of the difference between the local 

base case and the global base case is required.  

Status: Pursue a more accurate baseline for the low 

income housing typology through data collection.  

Embodied energy per capita: The system does not 

consider the optimum use of materials for housing 

per capita. This is a function of design(area) and 

resident population/unit. Simply put, isn’t a studio 

housing unit measuring 18 sqm, housing 2-3 

occupants who commute by public transport or 

walk to work, inherently greener than a 4 – 5 

bedroom housing unit measuring 200 sqm, housing 

2-4 occupants, with 2 adults driving to work?  

What is the optimum embodied energy per person 

per unit? This metric should not promote 

overcrowding, but simply provide a reward for a 

lower consumption of embodied energy.  

 

Status: This document proposes the formulation of 

a baseline for embodied energy consumption per 

capita, that will reward structures that use less 

embodied energy per capita.  

Table 6.1.2: New unresolved queries  

  



   
    Truly Affordable Housing 

37 

 

BIBLIOGRAPHY 

Ahmed Ali, K., Ahmad, M. I., & Yusup, Y. (2020). Issues, impacts, and mitigations of carbon dioxide 

emissions in the building sector. Sustainability, 12(18), 7427. 

Affordable Housing in the Nairobi Metropolitan Area (NMA), & Cytonn Weekly #01/2022 , Housing 

Finance Africa link 

Dennis Mwaniki, Jack Makau, Sammy Muinde, Baraka Mwau, Alice Sverdlik The complex 

dynamics of Nairobi’s low-income housing services and land markets , International 

Institute for Environment and development.  

Edge User Guide, Version 3, , Edge buildings.com,2021 Last accessed (13/11/2022) - Edge user 

guide  

Edge certification fees, Edge buildings.com. Last accessed 13/11/2022 Link                             

IEA. World Energy Statistics and Balances (Database). 2019. Available online: 

www.iea.org/statistics (accessed on 3, November, 2022). 

Isimbi, D., & Park, J. (2022). The Analysis of the EDGE Green Building Certification System Focused 

on Residential Complexes in South Africa. Buildings, 12(10), 1729.  

Nguyen, H. T., Skitmore, M., Gray, M., Zhang, X., & Olanipekun, A. O. (2017). Will green building 

development take off? An exploratory study of barriers to green building in Vietnam. 

Resources, Conservation and Recycling, 127, 8-20. 

UNEP, Building sector emissions hit record high, low carbon pandemic recovery can help recover, 

UN Environment Programme, Last accessed (13/11/2022), Link 

  

https://housingfinanceafrica.org/app/uploads/2022/01/affordable-housing-in-the-nairobi-metropolitan-area-NMA.pdf
https://edgebuildings.com/wp-content/uploads/2022/04/211026-EDGE-User-Guide-for-All-Building-Types-Version-3.0.A.pdf
https://edgebuildings.com/wp-content/uploads/2022/04/211026-EDGE-User-Guide-for-All-Building-Types-Version-3.0.A.pdf
https://edgebuildings.com/certify/certifiers-pricing/edge-certification-pricing/
https://www.unep.org/news-and-stories/press-release/building-sector-emissions-hit-record-high-low-carbon-pandemic


   
    Truly Affordable Housing 

38 

 

APPENDICES 

APPENDIX A: Continued Table 2.2.1 Base cases for energy saving measures 

Element Base Case for Low income housing in 

Nairobi, Kenya from EDGE  

Suggested improved Case 

Any measure more efficient than the base case allows 

one to get a saving 

6.Insulation of external 

walls  

Wall U value - 2.12 W/m2k. Wall U value - 0.44 W/m2k. 

(the lower the better but choice of material may 

affect material savings) 

7. Low emission coated 

glass  

Glass U value - 5.75 W/m2k. Glass U value - 3 W/m2k. 

8. Natural ventilation  Assumes that the home does not 

meet specification  

The home meets the design specification 

9. Ceiling fans  Assumes no ceiling fans  

 

Assumes rooms have efficient ceiling fans installed  

(Ceiling fans reduce cooling requirements. Note: this is 

only positive in areas where there is a high requirement 

for cooling. Otherwise more energy to run the ceiling 

fan reduces savings. ) 

10.Air conditioning 

system  

Air conditioning system efficiency  

C.O.P - 2.9 

(C.O.P - Coefficient of Performance. 

The higher the better.) 

Air conditioning system efficiency C.O.P - 3.5 

 

11. Efficient lighting for 

internal areas  

Value of bulbs at 65L/W 

(L/W - Lumens/Watt) 

CFL/LED/T5 light bulbs  

(Energy saving light bulbs) 

12. Efficient lighting for 

external areas  

Value of bulbs at 65L/W 

 

CFL/LED/T5 light bulbs  

Energy saving light bulbs  

 

13. Lighting controls  

Eg. Automatic motion 

sensors  

No lighting controls  Features lighting controls eg movement and timer 

sensors  

14. Efficient refrigerators 

and washing machines  

Conventional appliances  Energy saving appliances  

15. Smart meters for 

energy  

(meters that can record 

consumption ) 

No smart meters Smart meters installed resulting in a reduction of 3% of 

energy use.  

16. Onsite renewable 

energy  

Assumes no onsite renewable energy  Onsite renewable energy contributes to at least 25% of 

annual energy use  

Appendix A: - Table 2.2 - 1 Base cases for energy saving measures and their improved cases for the Nairobi Region.  

Source: Retabulated from the EDGE  

  

https://app.edgebuildings.com/user/welcome?_ga=2.178394468.1155315367.1667020194-1575935633.1667020194
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APPENDIX B: Continued Table 2.3.1 - Base cases for water saving measures 

Element Base Case for Low income housing 

in Nairobi, Kenya from EDGE  

Suggested improved Case 

Any measure more efficient than the base case 

allows one to get a saving 

8. Bidet Water flow rate - 12 Litres (L)/min - 

9.Washing machines  55 Litres per cycle  

No rinse water reclaimed 

35 Litres per cycle  

 

10. Swimming pool covers  No swimming pool cover  30% of swimming pool covered 

 

11.Landscape Irrigation system  6 L of water /Square metre/day  4 L of water/Square metre/day  

12.Rainwater Harvesting system  No rainwater harvesting 30 Square metres of catchment area.  

50% of roof area used for rainwater collection  

 

13.Wastewater treatment and 

recycling  

No water recycling system  Wastewater treatment and recycling system 

(100%) treated 

14. Condensate water recovery No condensate water recovery  100% condensate water recovery  

Reuse of water lost as steam  

15.Smart meters for water Assumes no smart meters for water  Uses smart meters for water 

Appendix B: Table 2.3.1 - Base cases for water saving measures and their suggested improved cases for the Nairobi Region. 

Source: Tabulated from the  EDGE App 

 

APPENDIX C:  Continued table 2.4.1 Material selections  

Element Base Case for Low income 

housing in Nairobi, Kenya from 

EDGE 

Notes on expected input  

Note that any material greener than the basecase allows 

one to get a saving. Material use is subject to structural 

design recommendation. 

4.Floor finish  10mm of ceramic tiling  Using greener materials such as stone tiling or wooden 

parquets  grants a saving 

 

5. External wall Thickness 200mm Stone block, Machine cut 

- Polished.  

Using greener materials grants a saving 

 

Greener materials include rammed earth, wooden walls, 

stabilised earth, hollow concrete blocks etc.  

6. Internal wall Thickness 200mm of concrete block/solid 

blocks of dense concrete  

Using greener materials grants a saving.  

For example KKL panels and stabilised earth blocks  

7.Window frames  Steel is used to fabricate windows  Using greener materials grants a saving 

For example - wooden frames  

8. Window glazing  Single glazing 8mm Adding double and triple glazing increases material use  

but may improve energy savings.  

9. Roof and wall insulation  Assumes no insulation  Addition of insulation increases embodied energy in 

https://app.edgebuildings.com/user/welcome?_ga=2.178394468.1155315367.1667020194-1575935633.1667020194
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Element Base Case for Low income 

housing in Nairobi, Kenya from 

EDGE 

Notes on expected input  

Note that any material greener than the basecase allows 

one to get a saving. Material use is subject to structural 

design recommendation. 

material used and will reduce material savings  

Note: This measure increases energy savings 

10. Floor insulation  Polystyrene board spray or foam 

insulation  

Reduced insulation, no insulation or greener insulation is 

preferred 

Continued table 2.4.1 - Some material options  for various building elements for the Nairobi region.  Source: 

Tabulated from the  EDGE App 

 

APPENDIX  D:  MRM Product datasheet 

 
Table: Mrm products SRI (Solar reflective Index) https://mabati.com/wp-

content/uploads/2019/04/Colorplus-brochure.pdf 

  

https://app.edgebuildings.com/user/welcome?_ga=2.178394468.1155315367.1667020194-1575935633.1667020194
https://mabati.com/wp-content/uploads/2019/04/Colorplus-brochure.pdf
https://mabati.com/wp-content/uploads/2019/04/Colorplus-brochure.pdf
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APPENDIX E: Extract of electricity and water consumption from low-income household survey. 

Date Size of home 

Amount paid in KES 

for electricity 

Electricity in 

kWh 

Amount paid in 

KES for Water Water in kL 

No. of 

inhabitants 

10/14/2022 One Bedroom 400 20 250 1.7 1-2 

10/14/2022 One Bedroom 500 25 300 2.0 3-4 

10/14/2022 One Bedroom 300 15 200 1.3 1-2 

10/14/2022 One Bedroom 500 25 400 2.7 3-4 

10/14/2022 One Bedroom 600 30 400 2.7 3-4 

10/14/2022 One Bedroom 400 20 300 2.0 3-4 

10/14/2022 Bedsitter 300 15 100 0.7 1-2 

10/14/2022 Bedsitter 200 10 100 0.7 1-2 

10/14/2022 Bedsitter 150 7.5 200 1.3 1-2 

10/14/2022 Bedsitter 300 15 200 1.3 3-4 

10/14/2022 Bedsitter 300 15 200 1.3 1-2 

10/14/2022 Bedsitter 200 10 100 0.7 1-2 

10/14/2022 One Bedroom 400 20 300 2.0 3-4 

10/14/2022 One Bedroom 300 15 250 1.7 3-4 

10/14/2022 One Bedroom 200 10 100 0.7 1-2 

10/14/2022 Two Bedroom 600 30 700 4.7 3-4 

10/14/2022 2 bedroom 400 20 500 3.3 3-4 

10/14/2022 2 Bedroom 500 25 600 4.0 3-4 

10/14/2022 One Bedroom 300 15 250 1.7 1-2 

10/14/2022 Bedsitter 300 15 200 1.3 1-2 

10/14/2022 Bedsitter 200 10 100 0.7 1-2 

10/14/2022 Bedsitter 200 10 200 1.3 1-2 

10/14/2022 Bedsitter 200 10 250 1.7 1-2 

10/14/2022 Bedsitter 300 15 200 1.3 1-2 

10/14/2022 One Bedroom 500 25 600 4.0 3-4 

10/14/2022 One Bedroom 300 15 400 2.7 3-4 

10/14/2022 One Bedroom 500 25 600 4.0 3-4 

10/14/2022 One Bedroom 400 20 200 1.3 1-2 

10/14/2022 One Bedroom 300 15 400 2.7 3-4 

10/14/2022 One Bedroom 500 25 600 4.0 3-4 

Table: Actual Electrical energy  and water consumption data extract from survey conducted on 14th 

October 2022, in Kawangware, Nairobi, Kenya.  
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APPENDIX F: Extract from the EDGE guideline on onsite renewable energy 

EEM33 – ONSITE RENEWABLE ENERGY  

Requirement Summary 

This measure can be claimed if a renewable source — such as solar photovoltaic (PV) panels, Wind, or 

Biomass — is used to displace fossil-fuel-based energy and if the energy generated from it is used for 

operation of the building. The renewable energy source must be located on the project site — installed on 

the building or the site — to claim savings. 

 

Intention  

The intent of this measure is to reduce the use of electricity generated from fossil fuels such as coal. The use 

of renewable energy reduces the combustion of fossil fuels to produce energy and the resulting emissions. 

For example, installing solar photovoltaic panels reduces the amount of electricity required from the 

grid.Because the renewable source replaces a proportion of the electricity generated from fossil fuels, 

renewable sources of electricity are considered an energy efficiency measure.  

 

Approach/Methodologies 

 To claim this measure, the design team needs to indicate the percentage of electricity demand offset with 

renewable energy generated on-site, expressed as a percentage of the annual electricity use (kWh/year) 

of the improved case that is met by the renewable system. The inputs can be accessed from the Detailed 

entry under the Options Menu. The total annual electricity consumption of the improved case is calculated 

automatically by EDGE. The design team must be able to demonstrate that the renewable electricity source 

can deliver the percentage of electricity consumption claimed by the project. For example, in the case of 

a Solar PV system, if the projected energy use for the improved case is 100 kWh/m2 /year, and the PV system 

will generate 10 kWh/m2 /year, 10% must be input into the model. The expected output of the solar panels is 

measured in kilowatt peak (kWp) and is based on the theoretical peak output of the panels under test 

conditions. The kWp can be obtained directly from the manufacturer. The renewable electricity source may 

be centralised for a combination of buildings/dwellings within the development.  

 

In these cases, the renewable energy generation must be located within the site boundary of the project or 

managed by a company within the control of the site owner. This is to ensure continued and sustainable 

management and access to the plant for future maintenance. For any project being split into multiple EDGE 

models, a total value must be calculated for the entire project and this value must be input into every model. 

When the renewable energy generation is located off-site, a contract with the management company in 

charge of the PV system must be provided as part of the documentation at the post-construction stage.  

 

Source - Extracted from Edge Guideline 
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APPENDIX G: Overview of Kenyan Housing Statistics  

 

Overview of Kenyan Housing Statistics: Source Kenya 2019 Census.   

 

 

 

https://www.knbs.or.ke/?wpdmpro=2019-kenya-population-and-housing-census-volume-i-population-by-county-and-sub-county

