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Upscaling Delivery of Climate Responsive Design
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For a >66% chance

1 of staying below 1.5°C.

Remaining budget:
420 GtCO..
Mitigation curves after

Raupach et al. 2014.

Since 18%/yr mitigation
Constant emissions is impossible, the only
for nine years will way to achieve this
use up the remaining budget is with very
carbon budget large "negative"
emissions: pulling CO;
out of the atmosphere.

Starting mitigation in 2019
will require a mitigation
rate of about 18%/yr

Starting mitigation
in 2000 would have
required a mitigation
rate of about 4%/yr
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Construction Carbon Emissions

Building related emissions: 39% of all Global emissions

Embodied emissions : 11% of all Global emissions

P

1961

Bringing Embodied Carbon Upfront - WGBC Sept 2019
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Figure 4 Projected yearly share of operational (in grey) vs. embodied carbon emissions (in blue) of a building stock

(theoretical). Over time, the share of operational emissions is expected to decrease with requirements imposed by
building current standards (i.e. focused on operational). In this case, Danish building code requirements for
maximum operational emissions of buildings are used to estimate their share of total building emissions.

From a Workshop Paper on ‘Advancing Net Zero’, World Green Building Council (WGBC), 20t March 2019



Comparative carbon emissions in tonnes of CO2 per capita for different countries around the world.

50.00

40.00

w
o
o
O

tonnes CO, percapita
S
o
O

10.00

0.00

Australia

United Kingdom

South Africa

Pakistan Rwanda

|
i

Data source World Bank Open Data Portal



Figure 1: Projected number of climate migrants in Sub-Saharan Africa, South Asia, and Latin America under
three scenarios, by 2050
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World Bank Group: Groundswell, Preparing for Internal Climate Migration



Ratio of Architects v Rates of Urbanisation, 2019
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Rwanda’s Sustainable
Urbanization Vision &

Green Building
Minimum Compliance

System




Rwanda — Urbanization Context

* Increasing urbanization
—35% by 2024 from 18.4% in 2017

 Capital city Kigali and 6 Secondary Cities
as poles of economic growth & prosperity

* Increasing requirement for buildings
— Housing, Offices, Hospitals, Schools, Hotels etc.

* Increasing energy & resource consumption

* Policy Context
— SDGs / Paris Agreement & NDCs
— Vision 2050 & National Strategy for Transformation
— Green Growth and Climate Resilient Strategy
— National Urbanization Policy and Housing Policy
— National Roadmap for Green Secondary City Development

JOBS
GUAIJ'I'Y OF LIFE

URBAN PLANNING SAFEGUARDS
GOOD GOVERNANCE




Increasing GHG Emissions from Buildings &

leee
Mitigation Potential ﬁ
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t¥enrs) Source: Rwanda TNC under UNFCCC Draft Report, September 2018
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REPUBLIC OF RWANDA

ANNEX 3
RWANDA GREEN BUILDING MINIMUM
COMPLIANCE SYSTEM

$cco

Approved by Rwanda
Cabinet in April 2019

Annex 3 of the Rwanda
Building Code 2019

A mandatory system with in-built flexibility

Applicable for Category 4 & 5 new buildings
Shall be administered by District One Stop
Centers (Building Permitting Centers) and
Rwanda Housing Authority (Central Agency)
Point-based system

Basis for mainstreaming green buildings in
Rwanda



o
Green Building Minimum Compliance - lelele
definition in Rwanda Context

* Can be defined as the one that:
v' Promotes energy & water efficiency
Takes advantage of the ambient (upland) climate
Reduces the need for air-conditioning usage
Maximizes natural ventilation
Maximizes use of sustainable & locally manufactured buildings materials

Provides superior Indoor Environmental Quality (IEQ) to building occupants

DN N N N R

Protects environment and promotes biodiversity
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Mandatory Indicators 'Q%GGGI

e 1.4 Artificial Lighting Efficiency
1.8 Solar Hot Water Systems

2.1 Rainwater Harvesting

e 2.2 Efficient Plumbing Fixtures

* 2.4 Wastewater Treatment

* 3.4 Low-impact Refrigerants: Zero Ozone Depletion Potential

* 4.1 Minimum Outdoor Fresh Air Supply — Mechanically Ventilated Spaces
* 4.2 Thermal Comfort — Mechanically Ventilated Spaces

e 4.3 Noise Level

* 5.2 Universally Accessible Building




Module 1: Energy Efficiency

1.1

12
1.3
14
15
1.6
1.7
1.8
1.9
1.10
1.11

Building Envelope - Facade Design
Parameters

Ventilation

Daylighting

Artificial Lighting Efficiency
Enhanced Artificial Lighting Efficiency
Lifts and Escalators

Renewable Energy

Solar Hot Water Systems

Energy Metering

Air Conditioning System

Building Envelope — Air-conditioned
Space

Module 3: Environment Protection

Gl

Optional 25

Optional 25

Optional 17.5 Module 2: Water Efficiency

Mandatory 5

. Indicator Optional/ Points Allocation
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) : 21 Ramatertoresing  Mandtoy 4
Optional 5

Mandatory 5

Optional 2

Optional 7]

Optional 8

3.1 Sustainable Concrete Usage Optional 5 ?’
32 Greenery Protection Optional 10 24 LOW GWP
33 Environmentally Friendly Practices Optional 2 Y7 REFRIGERANTS
34 Low-impact Refrigerants: Zero Mandatory 2 e
Ozone Depletlon Petentral s il
35 |1 : frigerants: L Optional 4 6 O "
Global Warmmg Potentlal : : :

36 Segregation of Waste, Post-
occupancy
37 HeatlIsland Mitigation

Optional 2

Optional 3



Module 4: Indoor Environmental Quality 2 GGG

Causes of sick building syndrome
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Module 5: Innovation and
Other Green Features

# Indicator Optional/ Points
Mandatory Allocation

5.1 Innovation Optional 10

5.2  Universally Mandatory 9

Accessible
Building




Summary & Outlook 'E?‘GGGI

* Green and sustainable urbanization key growth driver of Rwanda
* Greening the built environment important
 GBMCS foundational to green urbanization process

* Roll out of GBMCS at sub-national level and increasing capacity
for implementation are key next steps

 Need to also focus on greening existing building stock and the
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Yasmeen Lari
Architect and founder of the
Heritage Foundation of Pakistan



HERITAGE FOUNDATION OF PAKISTAN

L/V/ng conditions of BOP
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BAREFOOT SOCIAL ARCHITECTURE (BASA)

BASA Impact 2011-2018

Humanitarian Assistance to 0.84 million

0.84

MILLION

Humanitarian Assistance
Beneficiaries in Pakistan

Zero CarsoN Eco Touer
Cost: €30-70/uniT

&
PERsONS

Zero CARBON SAFE SHELTERS
Cost: €70-170/unim

43,000 301k
Units PERSONS

Zeno Carson Pastan Cruan
Cost: €00/uNiT
CommuniTY FORESTS 60,000 420k
Units PeRsons
Cost: €4/Tree
-
o ~. W

7000
TREEs

Cost: €60-86/uniT

&)
Persons

Targeting 12 out of 17 SDGs.

BASA Tenet 1
Maximizing Barefoot Ecosystem

MAXIMIZING BAREFOOT ECOSYSTEM
for SELF RELIANT MARGINALIZED COMMUNITIES

°e Social/Eco busi-
nesses
e Target Un-met
ds, dignity/
wellbeing

* Poor, non-literate
trained for social
good

e Products for mar-  Expertise tor low

gfn.aiized commu- cost eco-products
nities e Use of sustain-
able materials

e Maximising recy-
cling, re-use

* Humanitarian

Marketplace * Foster social &
ecological justice

* Millions of items
for un-met needs

* Products by poor
for other poor

* Low cost

* Transactions of
goods for un-met
needs

e Human-centred
development

* Low cost
eco-products

Bareroor Eco SysTem

Bottoms-up approach
Efficient use of funds and

resources

Rights-based development
Knowledge sharing and training
Cost-effective output

eco-products for
un-met needs
Safe structures
Use of sustainable
materials
Minimize waste
Labour-intensive




BASA TENET 2: HUMANISTIC ARCHITECTURE
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Earthen self built Pakisfan Chulah sfove for wellbeing.



BASA TENET 3: BISGES FOR FULFILLING PRIMARY NEEDS

Socially Just DRR Green Construction
Cost: US$ 250/Family
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One room héuse. Shared Eco-toilet, Pakistan Chulah stove,



BASA TENET 3: BISGES FOR FULFILLING UNMET NEEDS

8 Specialist Villages for Affordable Green Products

construction  Chulah Mother Bamboo Kashi/Ter-  Barefoot Climate Food Sec.
Village Village Earth Items Village racotfa. Tourism  Smart Farm.  Dairy

Construction Techniques Chulah Making Mother Earth Products Bamboo Products Kashi / Terracotta Products Hospitality Food Security Dairy Products

Earth/ Chulah Organic Bamboo Ornaments, Hosp/'fa//'fy K/'fchén Daijry
lime/brick making/ soap, compost  stools, doors washbasins for Garden, Products
Thatch Décorattion  Fuel briguettes Windows tiles, frames  Tourism Forests



BASA TENET 4: SHRINKING THE CARBON FOOTPRINT
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INTBAU &‘énffe, Zero .C‘arbm C‘ampus near Makli.




: PROMOTING NON ENGINEERED STRUCTURES

BASA TENET 4
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INTABU Pakistan International C‘erence, ZC3.
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1.

BASA FOR UPSCALING SOCIAL- AND ECO- JUSTICE FOR BOP

WAY FORWARD
Digital community centres and affordable smart phones for
tutorials and guidance for imparting barefoot methodologies.
Widely spread BISGES for trainings, mentoring and monitoring by
design professionals and arrangement for angel funding.
Livelihood promotion through step-by-step video tutorials for safe
self-built green construction and affordable craft items.
Support to micro enterprises for unmet needs led by barefoot
entrepreneurs.

Access to healthcare and education.



Fatou Dieye
SKAT Consultancy
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THE FORMAL HOUSING SUPPLY CHAIN

*  Building Material Production

*  Trade and quality certification

*  Concept design and engineering
*  Housing finance
*  Construction
End-user finance
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LOCAL “AFFORDABLE” URBAN HOUSING DESIGN
USD 350/M2

TRES . STONE. BRICKS
INCOME
OTHER
IMPORT

METAL

Ll CONCRETE

OPTIMISED DESIGN WITH LOCAL MATERIAL
USD 200/M2

TAXES STONES _ BRICKS

INCOME g

OTHER
IMPORT METAL | TIMBER CONCRETE

un swizra
k t Swiss Resource Centre and
s a Consultancies for Development

Energy
Consumption

Main Fuel Type

Emitted CO,

Cement Mortar

CEMENT TRADI- INDUSTRIAL
BLOCK TIONAL BRICK WALL
WALL BRICK

WALL

17 USb/m?

17 USD/m?

-24-USD/m?

700 MJ/m? 1700-2000 MJ/m? 406 MJ/m?

64: 0G6GEGE B

Fossil Fuels Trees Bio Waste

= o o
' * °
325kg 206 kg 98 kg

“SMART”
CAVITY
BRICK
WALL

311 MJ/m?

é

BIO
WASTE

Bio Waste

-

41kg

COSTS & CLIMATE PERFORMANCE CALCULATOR



EQUIPED TILE- & BRICKYARDS AND TRAINED RURAL LABOUR,
FOR CO2 -NEUTRAL BUILDING MATERIAL PRODUCTION
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® Modern (COzx-neutral) tile and brickyard
Rural tile and brickmakers trained in
CO2 neutral production

+

LOW CARBON BRICK MAKING FACILITIES

Consultancies for Development
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COPYCAT
DWELLINGS
JUNE 2020

~_ ~2.000 COPYCAT DWELLINGS SINCE EARLY 2018

Consultancies for Development




gARKET SHARE,C LOW CARBON BRICKS WALLING: 70%
URBA WElﬂaGs BUILT BY 2050 : 3.000.000

’ ESSTREES cuT BY 2050 : 50.000.000

§ REDUCED B 2050:30.000.000

~ LABOURERS: + 150.000

- BUILDERs : +100.000

'CERAMISTS: + 6000

(OU FORYYOUR ATTENTION



Peter Rich
Architect, Light Earth Designs



4.1. SPACEMAKING

INTERPRETING RWANDAN CULTURAL
PATTERN

COURTYARD - DEFENSIBLE SPACE
PUBLIC / PRIVATE
RURAL / URBAN

ENTRANCE THRESHOLDS

FROM PUBLIC TO PRIVATE

IGIKARI

IREMBO

IMBUGA- RURAL

IREMBO

IMBUGA- URBAN
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STREET EDGE + PATHWAYS
COLONNADE, TIGHT WALKWAYS

o JEAIRONGOR, . .

PUBLIC ACCESS TO BUILDINGS e DGR e CULES  my i
ACTIVATING STREET EDGE A b Il SR JLEAR LR

TERRASSE



%g%% i _ ;
%‘%@ 2001

2l
giee

> gl



EXISTING

RURAL PRIVATE COURTYARDS
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@ transit plaza
@ commercial shared street

© embankment landscapes

© wastewater treatment wetlands
© hectare “garden” block

® community center

© agricultural fields

s



Transit Plaza

b

: g,
Commercial Shared Street N |
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@ transit station
® embankment landscapes

Garden B'OCk Court @ utility corridor and diagonal paths
® stadium
@ neighborhood gardens
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Lauren Shevills
Architects Climate Action Network
and Architects Declare



Sustainable Urbanisation : A call to action across the commonwealth

Upscaling Delivery of Climate Responsive Design

s Declare
thz‘)» ‘,.;.»_7 »

Lauren Shevills
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LET| Embodied
Carbon Primer

10% of all designed new v Y

buildings are .
zero carbon

00000

00000

0o il

%70 A& o5 & nilali

80% by g gooon ’ A 0% by
2024 000oo 2023
‘ (000 é@ N

100% of all designed new

buildings are zero carbon oo
<§?%>‘P’ (:J“\

100% of all built
new buildings are
zero carbon




Medium and large scale housing

Operational energy

Implement the following indicafive desian measures:

Fabric U-valves (W/m’.K) Window areas guide Reduce energy consumption to:

Walls 0.13-0.15 (76 of wall area)

Fioor 0.08-0,10 North  10-20%

Roof 0.10-0.12 East  10-15%

Exposed ceilings/floors  0.13-0.18 South  20-25%

Windows 1.0 (riple glozing) West  10-15% e
5 1500 .. Balance e

daylight and
Efficiency maasures overheating
Alr tightness <1 (m'/h.m?@50Pa) D Include extemal Reduce space
Thermal bridging 0.04 [y-value) | shading zza":z‘g 2 6
G-value of glass 0.6-0.5 #
A Include cpenable

MVHR 90% (efficiency) D windows and

<2m (duct length cross ventilation e, e skl

from unit to

external wall)

Maximise / — %//}/}A
W s /0 [=E=is

covered

B Gt e C = =
onla® B2 A

Heating and hot water

implement the fallowing measures

Fuel

K Ensure heating and hot water generation is
fossil fuel free

Heat

2 2 2 The averoge carbon content of heat supplied
(gCO,/kWh.yr) should be reported in-use

Heating
ﬂﬂm Maximum 10 W/m' peak heat loss (including
ventilation)

Hot water

ﬁl Maximum dead leg of 1 litre for hot water
) pipework

‘Green’ Euro Water Label should be used
for hot water outlels (e.g.: certified 6 L/min
shower head - not using flow restrictors).

Demand response

plement the following measwes 10 smooth energy
and and consum prion;

Peak reduction

* Reduce heating and hot water peak
energy demand

Active d d

Install heating set point conirol and
thermal storage

% Electricity generation and storage
Consider battery storage
;u Electric vehicle (EV) charging

Electric vehicle turn down

Behaviour change

Incentives to reduce power consumption
and peak grid constraints.

Embodied carbon

5 Qn 7

Foc cing empodied corbon
for the (arg 5

-

Average spiif of embodied carbon

Products/materials (A1-A3) b, i

g 46% - Superstructure

Transport (A4) Reduce
e~ - 21% - substructure embocied

Construction (AS) 3 [ — c;:;oorr\ 'by
G " o:

16% - Internal finish
Maintenance and 7 - Internal finishes

replacements (B1-85)

(

End of life disposal (C1-C4j 8% 4% - MEP

13% - Fagade

8 23 h

AreainGIA

Data disclosure

Meter and

@ energy consumpfion qs fofows

Metering

1. Submeter renewables for energy generation
2. Submeter electric vehicle charging

3. Submeter heating fuel (e.g. heat pump
consumption)

4. Confinuously monitor with @ smart meter
S.  Consider monitering internal temperatures

6. For multiple properties include a data logger
alongside the smart meter o make data
sharing possible.

1. Collect annual building energy consumption
and generation

2. Aggregate average operational reporting
e.g. by post code for anonymity or upsiream
meters from part or whole of apartment block

3. Collect water consumption meter readings

4. Upload five years of data to GLA and/or
CarbonBuzz online platform

5. Consider uploading to Low Energy Building
Database.



Adam Vaughan

Iva Stanisheva

Ofivia Harrison
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Harriet Wennberg
INTBAU
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@intbau



