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RAPID PLANNING - LOCATIONS 

Project goal: Finding planning solutions for rapidly growing cities 2 
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STRUCTURE 

• Mass flow in Kigali with comparison to Frankfurt 

• Global warming 

• Life Cycle Assessment 

• Study Area 

• Building Material Calculator (BMC) 

• Results from the study 

• Conclusion and next steps 

 

 

 

Goal: Simplify decisionmaking in green building material 
selection through life cycle assessment 
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• Resource consumption in emerging and industrial 

society is very high 

 

 

 

TYPICAL MATERIAL CONSUMPTION PATTERN 

DURING A DEVELOPMENT 

Source: rapid planning research program, materialflows.net 5 



 

MATERIAL CONSUMPTION IN FRANKFURT, 

GERMANY 

 

Source: rapid planning research program, materialflows.net 6 



 

MATERIAL CONSUMPTION IN KIGALI, 

RWANDA 

 

Source: rapid planning research program, materialflows.net 9 



ENERGY CONSUMPTION 

 

Source: rapid planning research program 10 



WATER CONSUMPTION 

 

Source: rapid planning research program 11 



What are the CONSEQUENCES of high ressource consumption? 
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IMPORTANCE OF SUSTAINABLE GROWTH 

FOR KIGALI 

 

Source: res.cloudinary.com 
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HISTORICAL RELATION OF CO2 

CONCENTRATION AND TEMPERATURE 

 Increase of CO2 in atmosphere leads to higher average temperatures 

 Decrease of CO2 in atmosphere leads to lower average temperatures 

Source: GRID-ArendalMaps and Graphics Library 14 



DEVELOPEMENT OF CO2 EMISSIONS 

Source: IPCC (2014), ClimateChange –Synthesis Report 15 



RWANDA: PROJECTED GHG EMISSIONS 

 

Per capita CO2e  
emissions in 2015 
Rwanda: 0.7 tonnes 
Germany: 11 tonnes 

Source: IISD 2013. Republic of Rwanda: Greenhouse gas emissions baseline projection 
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CONSEQUENCES OF CLIMATE CHANGE 

Source:  Dr. Rose Mukankomeje; medium.com  
1 Musafiri et. Al, 2011 

• Occurrence of extreme phenomena of drought and floods 

• Estimated to reduce longterm growth in the region by 

about 2.4%1 of gross domestic product (GDP) per year 

 

Climate change is not only affecting the industrial countries 

which have highest GWP – it‘s a global challenge 
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How can someone measure the CO2 emissions, energy 

demand, land  and fresh water use of a building? 

http://portfolios.htwchur.ch 18 



LIFE CYCLE ASSESSMENT (LCA) 

Woldwide standard for LCA : DIN EN 14040 and 14044 
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LIFE CYCLE STAGES 

Source: pellets-wood.com; euractiv.com; andorf.de; t-online.de; wikipedia.de;abenteuer-regenwald.de, janiceperson.com 20 



LIFE CYCLE STAGES 

Source: solarstrom.org; sueddeutsche.de; hamburg.de; wikipedia.org, newtimes.co.rw 21 



LIFE CYCLE STAGES 

Source: Strawtec, Skat 22 



LIFE CYCLE STAGES 

Source: ses-stahl.de; machseinfach.com; womanshealth.com; merus.de;mukwano.com  23 



LIFE CYCLE STAGES 

Source: womanshealth.com; merus.de; kwos.com, commonsensemedia.org 24 



LIFE CYCLE ASSESSMENT 

 

Source: Rapid Planning 25 



LIFE CYCLE STAGES 

 

Source: Wiedemann T., Minx J., 2007 

According to DIN EN 15804 and EN 15978 

Construction phase Use phase 

„cradle to site“ 
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STUDY AREA 

 

Source: Google Earth 
28 



BUILDING 1 – STRAWTEC  

Source: strawtec.com 
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BUILDING 2 – BATSINDA I 
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BUILDING 3 – DUBOIS  
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BUILDING 4 – BATSINDA II 
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BUILDING 5 – TOWNHOUSE  
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BUILDING 6 – SKAT  
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BUILDING MATERIAL CALCULATOR 
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BUILDING MATERIAL CALCULATOR 

• Impact categories 

– Global warming potential 

– Cumulated energy demand (renewable, non-renewable) 

– Land use (agriculture, forest, extraction) 

– Freshwater use 
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RESULTS FROM OUR STUDY 

BUILDING MASSES 
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1. Massive building structures (concrete, bricks) increase the massflow of Kigali 
2. Light building materials (e.g. Straw) can reduce massflow share of building 

material 
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RESULTS FROM OUR STUDY 

GLOBAL WARMING POTENTIAL (GWP) 
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CO2 production

CO2 fixation

High CO2 production through the use of metals and cement containing building 
materials (Strawtec, Batsinda I, Batsinda II and Townhouse) 
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RESULTS FROM OUR STUDY 

GLOBAL WARMING POTENTIAL (GWP) 
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Total CO2 production

Buildings with renewable materials have zero emissions or can work as a CO2 
storage (Strawtec, Skat) 
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IMPORTANCE OF THE RESULTS 

GWP COMPARISON TO USE PHASE 

1. Variable relevance of CO2 emissions (0 – 35%) 
2. CO2 fixation essential for reducing the impact of the construction phase 

CO2 emission in Kigali: 
2015: 0.7 t/capita/year 1 

Future: 2 t/capita/year 2 

 
Lifetime of building: 
30 – 60 years lifetime 

1 IISD 2013. Republic of Rwanda: Greenhouse gas emissions baseline projection 
2 Average annual CO2 emissions to reach climate goal of 1.5 degrees 
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RESULTS FROM OUR STUDY 

CUMULATIVE ENERGY DEMAND (CED) 
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CED non-renewable

CED renewable

1. Metal and cement containing materials have a high non-renewable energy 
demand 

2. Maximazing the efficiency reduces the energy demand (Dubois, Skat) 
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RELEVANCE OF THE RESULTS 

CED COMPARISON TO USE PHASE 

1. High relevance of cumulated energy demand compared to CED of the use 
phase 

2. Size of the m²/resident can reduce CED of construction phase drastically  

Primary energy demand in 
Kigali: 
Villa: 6 MWh/capita/year 1 

Luxury Villa: 5.6 
MWh/capita/year 1 

 
 
Lifetime of building: 
50 years 

1 Rapid Planning Survey, IER, 2017 
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  Building 1  
(Strawtec) 

Building 2 
(Batsinda I) 

Building 3  
(Dubois) 

Building 4 
(Batsinda 
II) 

Building 5 
(Townhous
e) 

Building 6 
(Skat) 

m²/resident 27.4 9.3 16.3 22.8 35.8 18 
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RESULTS FROM OUR STUDY 

LAND USE 
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Landuse Agriculture

Landuse Forest

Landuse Extraction

1. High forest landuse for inefficient brick burnig (Dubois) 
2. Low landuse for non-renewable materials (Batsinda I, Batsinda II, 

Townhouse) 
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RELEVANCE OF THE RESULTS 

LAND USE COMPARISON TO USE PHASE 

High relevance (50 – 75%) of land use using renewable materials (e.g. wood, 
straw) in the construction phase  

Land use: 
2 x Ground floor area of 
a building 
 
 
Lifetime of building: 
30 – 60 years 

10,000 

490 

22,000 

7,300 

730 

4,500 5,000 
3,800 

5,500 

12,000 

14,000 

2,600 

6,700 

5,000 

7,300 

16,000 

18,000 

3,400 

8,400 

6,300 

9,100 

20,000 

23,000 

4,300 

10,000 

7,600 

11,000 

24,000 

28,000 

5,200 

0

5,000

10,000

15,000

20,000

25,000

30,000

m
²*

a 

Land use
(constr.)
30

40

50

60

45 



RESULTS FROM OUR STUDY 

FRESHWATER USE 
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Freshwater use

Usage of concrete, mortar and steel, especially corrugated steel roof cover 
results in higher freshwater demand. 
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RESULTS FROM OUR STUDY 

FRESHWATER USE COMPARISON TO USE PHASE 

1. Low relevance of freshwater use in the construction phase (1 – 4%) 
2. Water saving actions should be implemented in the use phase first 

Freshwater use in Kigali: 
Villa: 255 L/capita/day 
Luxury villa: 302 L/capita/day 

 
Lifetime of building: 
30 – 60 years lifetime 
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CONCLUSION FROM THE LCA 

 

• The use of renewable materials (e.g. straw, wood) can lead to 
zero carbon or carbon storage buildings 

• Non-renewable building materials (e.g. cement, steel) lead to 
higher energy demand, CO2 emissions and water use) 

• Ressource efficient buildings (Skat) can reduce the 
cumulative energy demand by 20% 

• Energy use of construction phase has a big impact on total 
energy use  

• Freshwater use of construction phase of all 6 buildings has 
small impact on total freshwater use 

• The Rwanda Building Material Calculator can help in setting 
priorities for indicators, optimizing supply chains and 
monitoring of the building sector  
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CURRENT STAGE OF LCA  

IN RWANDA 

Source: Hausladen, Liedl, de Saldanha: Building to Suit the Climate. A Handbook. Basel, 2012  

Life cycle assessment for buildings in Rwanda 

• Building Material Calculator is specific for Rwanda, but it‘s limited in 

materials and constructions 

• No building material database for Rwanda 

• No regulations or Green Building rating systems requiring life cycle 

assessment in Rwanda 
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⌂ National Housing Policy 2015 
 
“4 Policy Pillar 2: Resource-Efficient Planning, Green Technology and Professionalism 
The production of construction materials shall be “green”, considering any energy input required, carbon dioxide 
output reduction, labor creation, and ensuring no cause of reduction in food production. “ 
 

 

⌂ Urbanization and Rural Settlement Sector Joint Sector Review Report 2015  
“Outcome 5: Increased private sector activity in urbanization and human settlement development 
Indicator 11:  Percentage of building permits applying green building / growth principles 
Target:  10 
Status:   Not known. New auditing framework adopted which will enable monitoring. 
 
Output 12: Investment incentives schemes for affordable housing construction offered by government 
Affordable housing incentives have been clarified. Green building incentives are not yet concluded due to the 
unfinished work on the definition of green criteria for Rwanda.” 
 
 

⌂ Global Green Growth Institute (GGGI) Minimum compliance system (Draft) 
“3.1 Sustainable Construction & Materials, 18 Points” (50/100 points needed) 
Use of low embodied energy building materials, materials with recycled content  
- Use of locally manufactured materials 
- Concrete Usage Index (CUI) less or equal to 0.06 m³/m² 
 
 

“encourages the use of local, green and affordable building materials. 

HOUSING POLICIES IN KIGALI 
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CONCLUSION AND RECOMMENDATION 

COMBINATION OF MATERIALS 

Source: Strawtec, Skat, iba Hamburg 

• Increase use of wood constructions 
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CONCLUSION AND RECOMMENDATION 

SPACE SAVING ARCHITECTURE (MICRO UNITS) 

• Look for: Micro Units, Tiny Houses 

12 m²/person (7 residents) 

Source: vilabacana.com; skat consulting;  

10 m² appartment (sweden) 
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CONCLUSION AND RECOMMENDATION 

NEW BUILDING MATERIALS 

Source: Pinterest  53 



•   Is it a green colored building?  

    

 

 

• It is a green house?  

  

 

 

• Green building provide: 
• Positive impact on the 

environment   

• Sustainable development 

• Resource-efficiency 

QUIZ: WHAT IS A GREEN BUILDING? 
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CONTACTS 

 

Green building team in Kigali 

Jakob Schweiger   jakob.schweiger@ifeu.de 
Remy Ruberambuga  ruberambugaremy@yahoo.com 
Michel Schmitt   michel.schmitt@ifeu.de 
Leonard Byiringiro  byiringiroleonard@gmail.com 
Joshua Ishimwe   joshimwe@gmail.com 
 
Rapid Planning – Kigali coordinator 

Sylvie Kayitesi   ksylvie13@gmail.com 
 
Rapid Planning – Kigali focal point coordinator 

Bernd Franke   bernd.franke@ifeu.de 
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SOURCES 

Literature 

• www.materialflows.net 

• IPCC: Fifth Assessment Report 2013, Synthesis Report end of 2014 

Download 

http://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml#1 

Building Material Calculator by IFEU 
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CONTACTS 

Murakoze! 

Danke! 

Merci! 

Thank you! 

  RAPID PLANNING 

Murakoze! 

Thank you! 
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