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Land Use Change and Urban Expansion

A macro, peri-urban scale focused predominantly on biodiversity

Andrew Rudd .

Global Solutions Division EMG Interagency Dialogue on an
IMG on Urbanization and the Environment
17 July 2025
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CHALLENGES & OPPORTUNITIES

MORE THAN 60% OF THE AREA PROJECTED TO BE URBAN IN 2030

HAS YET TO BE BUILT
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Biodiversity Hotspots

Ecoregions where a high percentage of plant life is found nowhere else on Earth and -
30% or less of the original natural vegetation remains O P

Global Biodiversity Hotspots
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What is the challenge?

Low to Middle Income (LMI) countries

are home to the majority of the world’s
biodiversity and remnant habitat, they are
expected to experience the highest rates of
population growth over the coming century,
and they are often located in regions expected
to be most impacted by climate change-
related hazards.

Geospatial data is often scarce in

LMI countries. Without actionable data,
conservation & climate adaptation can
become reactive, which often leads to difficult-
to-reverse outcomes.
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McHarg Center for Urbanism & Ecology
Richard Weller, Claire Hoch, and Chieh Huang



Green House Gas emikslons per capita (Mt C02 ag)
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Adaptations

CREATE

To introduce new infrastructure to
compensate for natural habitat degradation

RESTORE

To return to a former state of natural habitat
after considerable harm was done

CONSERVE

To spare from further harm and
retain near-original natural habitat

PRESERVE

To prevent any harm and
retain original natural habitat

for habitat preservation
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PROTECTED AREA "
ABOVE 400 M *
Logging prohibition

FOREST MANAGEMENT CONTROL
AREA (200 - 400M)

Mitigate impacts of logging and apply
slope stabilization to reduce erosion

A %

CREATE

AGRICULTURE AREA

COASTAL PROTECTION

Green berms planted with mangroves
to buffer and mitigate coastal disasters
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Prioritize Prevent




Biodiversity Loss Risk

Climate Impact Risk

Biodiversity Intactness

Stoplight for Urban Development



Hybrid Suitability-Risk Index Map
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Stoplight for Urban Development
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Areas of Interest
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The colored circles highlight
the areas of the city we visited
to cross-reference the context
and dynamics of each with the
assessments of the tool.

[n most cases, the tool
accurately captured the relevant
contextual information.

Infill Development

Unbuilt urban areas of lowest

climate risk.

Densification - | Nature-based Solutions
Lower-density areas of lowest | Areas of highest climate risk
climate risk. 1 and lowest biodiversity.

b

Urban Expansion

Current cropland/pasture

of lowest biodiversity and
climate risk near urban areas.

Conservation / Preservation
Non-urban, forested or
agricultural areas of highest

biodiversity risk.
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Multiple Scales
Resourceshed Metropolitan Area Neighborhood

T

Transportation Planning Land Use Planning Public Space Projects
Landscape Conservation Ecological Corridors Climate Adaptation Projects
Supply Chains Habitat Restoration Development Tools



Housing and Neighbourhoods

Adapting Global Commitments and Principles to Create Livable Neighbourhoods
and Climate Change Mitigation

Herman Pienaar

Urban Lab EMG Interagency Dialogue onan IMG on
Planning, Finance and Economy Section Urbanisation and the Environment
Global Solutions Division July 17th 2025
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Implementing SDGs and NUA at the Local Scale

Global Frameworks
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Human Settlement Form /
Objectives
Compact

Spatialisation
Contextualisation
Implementation

How do we know the
desired effect will be
achieved?
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My Neighbourhood
1
URBAN

PLANNING
FRAMEWORK

2

PLANNING
GUIDELINE

COMPACT  CONNECTED

- INCLUSIVE VIBRANT

Inclusive city

PARTICIPATORY
TOOL




Integrated Planning Process

Data Collection
& Cleaning

Data Triangulation
& Diagnosis

The Plan
Assessment Tool
Assessment of
Existing Plans
Evid_ence—Basgd
S Testing Futuri
Visioning Scenarios
Our City Plans

What are the challenges?

Creating an evidence-based

diagnostic at the spatial and

policy level to understand the
city/region.

Strategic
Responses &
Recommendations

The Spatial Development
Framew:

Implementation
Strategy &
T Action Plan

Project
Alignment to
SDGs

Transformative
Project

MY Neighbourhood w -
Assessment Tool

Municipal
Finance &
Investment
Plan

OPERATIONALISATION IMPLEMENTATION




Spatial Data that Informs Planning Decisions

Natural Environment

——

Climate :
Topography
Geosphere
Ecosystems
Hydrology

Hazard

Conditions

Affects

Built Environment

O

Building footprint
Road network
Public transport lines

Water pipeline network

Sewage pipeline network
Electricity line network

Mitigation initiatives

Support

Provides

Protects

Inhabitated Environment

Activities & Services
O

Commercial activities
Industrial activities
Health services
Education services
Cultural services
Governmental services
Open public space
Green area

Public transport stops

Provides
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From objectives to indicators

E—
COMPACT CONNECTED INCLUSIVE VIBRANT RESILIENT

Key Sub-Key Key Key Sub-Key
aspect Aspect aspect aspect Aspect
Urban density

Efficient Road provision Utility services Exposure
access

Infrastructure road
network

Road network

fai network o i,
provision etwo permeability Living conditions
Proximity to key
service Convenien Public transport - - Sensitivity
oo e e T e
variety of uses modal P Cope capacity
offer Public transport
stops
opportunity
access
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Integrated Framework
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Vibrant Inclusive

Compact Connected Resilient
Urban Fabric ﬁ — o N
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A framework for co-creative processes v S RN

. An idea collection activity based on
MY Neighbourhood classification
matrix aimed to collect ideas and
local best practices

. Specific practical training based on
theory of “MY Neighbourhood” and
joint co-creation
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A framework for co-creative processes (children)

EX

UN-HABITAT



A framework for co-creative processes (elderly)




ive processes (women)

A framework for co-creat




And a fun activity for brainstorming

& How to play?

1. Distinguish between vision and suggestion
cards by organizing them into two separate decks.

2. Select the decision-makers and the city-
changers. Decision-makers (such as community
members, activists, city mayors, etc.) will act as
jury. The city-changers (such as urban planners,
entrepreneurs, environmental advocates, etc.) will
participate in the game as players.

3. If possible, assemble teams of city-changers to
enable the opportunity for discussions.

4. The decision-makers discreetly distribute the
suggestion cards (up to 7 cards depending on the
number of participants, time and rounds) to each
team of city-changers, ensuring that other teams
cannot see the distributed cards.
More on the
other side!
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A city that fosters diversity, equal
opportunities, and community cohesion,

ensuring that all residents can thrive

Create playgrounds
for adults and places
for sports in front of

office buildings!




Design Principles for Climate Change
Mitigation and Resilience

I
i Protect ° ° oy ®
oeine o evablecne My Neighbourhood for Mountainous Cities
:Protect water sources
i Foster urban-rural
linkages Control
: Plan for Euildhing
; ilati eight e
N\ : Zzprtil‘ljztrl:n Integrate natural Maximise
i = elements in urban road :
= development iEncourage connections i Protect
i pedestrian ivernacular
movement  architecture
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Preserve vegetation
to reduce surface

water runoff

— . Y7
Hazard resistant : s i T
buildings T— £ /
i Promote e :
Promote {mixed-use \\
nature-hased ~ idevelopment R T T
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—i Ground settlement |

State fully extended

Vegetation

to stabilise the soil

Terracing

Roof water piped
off site or stored

Flexible/ earthquake
resistant structure

Vegetation

to stabilise the soil Drainage me

Sub-soil drains

Surface water
interception drainage

Pier footings into rock

Cutting and filling
minimised in development
BEDROCK
Engineered retaining walls
with borth surface and subsurface drainage

Inadequate walling
unable to support fill

Inadequate
supported cut

Steep
unsupported cut

Discharge of roof water
in the soil

Soil movement causes
cracks in the structure

Structure not founded
in bedrock

Roofwater introduced
into slope

BEDROCK . Water pipe

Earthquackes and
winds can apply a
large horizontal

force to buildings

Keep roof finishes
light

Horizontal forces
are resisted by
bracing and or
shear walls

Check for overturn-
ing- where
required, provide
continuous tension
ties from the roof
down to the foun-

Keep internal
dation P

finishes light

Provide a simple and
continuous lateral load
path from the roof to the
foundations. Use bracing
and/or shear walls sym-
metrically place in both
directions

Introduce ductility
into system and
connections

Vegetation . .
removed Provide simple and robust foun-

dations that tie columns and

lateral load-stability system

together

Not less
than

305 mm
where frost

Frost line depthis 0
Minimum i
152mm
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From Plan to Implementation

Spatial analysis + indicators

How Accessible are Key
Facilitiss?

+

How Efficient is the
Infrastructure Provision?

How Permeable is the Street
Network?

+
How Accessible is the Public
Transport System?

How Equitable is the Service
Provision?

b

How are Sub-Communities
Distributed (Gender, Age,
Ethnic and Income)?

How Diverse is the Landuse?
+

How is Movement Intensity
Distributed?

How Vulnerable is the

Urban Structure (risk area,
population, assets)?

3

How Responsive is the Urban
Structure to Risks?

M e e e e e e e e e e

Transformative visio |

Urban design project

\

PROJECT :
INVESTMENT |
CARD ‘

KHOROG |
SPATIALLY INFORMED

CAPITAL INVESTMENT
PLANNING

T o o e o e o o o e -
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Strategic Spatial Indicators

,722,433sqm
67% 15% 79% 11,722,433 84% 10
increase in 67% more coverage of optimisation of area of hazard increase in sub districts with
educational increase in mixed-use areas underutilised land mitigation mudflow safe havens
facilties in deficit playgrounds in channels
areas defict areas @
207% 28% 13%
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205% minutes
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Resource Conservation &
Managerment

Strategic Spatial Plan

O Seconday Node §

City Centre
1sss Green Connector Axis & Hazard/Follution Mitigation
I Leveraging Under-usesd Plots for Mixed-Use Infill Development \\
== Extended mixed-use, commercial and transport cormidor " | everaging Economic Visions
Vertical Green fingers* 24% 34% 143,779sqm 65% 12,540,230sqm 12% 57% > Equitable Access ta the City
Nature Based Growth Boundary more public increased more area increase in more green areas increase in areas mproved
Reglonal - Local Economic Loops trensport accessibility to for ecanomic protected natural with waste services and
(©) PerkRegeneration Projects access closeto tourism activities activties outside zones services infrastructure
— Torugart Pass uniersities the centre 113,900sgm 96km 52% 22%
@ New Facility area with increase of increase in more vulnerable
& Extension of an Existing Facility increased non-motorised public transport households with
connectivity connectors coverage access to public
transportation
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Thank you.

t FOR A BETTER URBAN FUTURE
L FANA

Urban Lab
Planning, Finance and Economy Section
Urban Practices Branch

UN@HABITAT
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Informal Settlement Transformation

A meso, neighbourhood scale focused predominantly on climate change adaptation

Ombretta Tempra .
Chief Land, Housing and Shelter Section EMG Interagency Dlalogue on an IMG on

Global Solutions Division Urbanisation and the Environment
July 17t 2025
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Slums today

Urban slum population

1.1 billion* / 24.2 % of urban population

85% living in 3 regions

Central and Southern Asia (359 million),
Eastern and South-Eastern Asia (306), and

Sub Saharan Africa (230)

Sub Saharan Africa

>50% of urban population lives in slums

* underreporting (considering indicators and countries)

1.1 Billion people

unsafe

affected by multiple shocks amn
'IZ:-I“':-

i.1b

BBOm
T92m
mm I
150 2000 01 2072

housing, being sever

nadequate, crowded and

|.'|:\.

26.7%

85 percent

40, 1°%
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Slum growth

Changes since 2000

Decrease in relative proportion
(from 31,2% to 24,2%)

Increase in absolute numbers
(from 894.9 million to 1.06 billion, ar
increase of 18,4%)

anags)

on Living in Siums (thous

rban Populatic

Total Population Living in Slums

Worldwide
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Slum today - Interlinked deprivations

Where Do 1.3 billion MPI Poor People Live?

f@i Europe and Central Asia
Multidimensional poor: — best 3 —4 mililon
?
1.3 billion / 21.7 % people, \
209 million in urban areas, sEien Yeam:;:c’""g 66 million East Asia and the Pacific
° 0 °o Schooli:té;dance 118 mi“ion
+ 50% (644 million) children < 18 L g e
— Living Cosking  Sanitaton  Drinking 32 million*
. . . Standards P %

Interrelated dimensions: Housing e e
services, assets, health, education
(World Cities Report: high prices for Number of MPI Poor at High sk
basic necessities, inadequate income, (1)1’}150;03“”
limited safety net, voicelessness, —— R )
. . . Il 30M-60M R oo .
inadequate rights protection) Nodate g

Confirmed COVID-19 Deaths as of 10 September 2020 ©

; :s.ooo < @ ‘

. 500.000 ‘ 100.000 .

. 75.000 ' 125.000
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Future Slums

2030:

» 1.2 billion: strongest
growth in Sub Saharan
Africa (360 million)

Forecast of Asian Slum
Population as a Percent
of Total Slum Population,

Global, 2025

Rest

of the
World
43.1%
2050:
» 2.9 billion in 3 regions: Sub
Saharan Africa (922.6

million), Central Asia and
Southern Asia (1.52 billion),
Eastern and South-Eastern
Asia (465.4 million) gf@



Slum transformation - Approach

Slum transformation is a
process of complete change
of territorial units that lack
adequate housing, to
recognise and integrate them
equally into the city

No quick fix: Strong leadership, clear mandates, and legal frameworks are essential to
maintain long-term political and financial commitment.

No half-hearted approach: Spatial interventions must integrate cross-sectoral solutions to
maximise impact.

No one left behind: Disaggregated, intersectional data must guide people-centred
monitoring and inclusion of marginalised groups.

No one-size-fits-all: Flexible and context-sensitive approaches are needed to meet diverse
community needs.

No dimension left out: All aspects of the right to adequate housing must be addressed—
security, affordability, services, location, and cultural adequacy.

No place left behind: National and local strategies must align across actors to ensure fair
resource distribution and territorial equity.

No one excluded: Inclusive, participatory governance is key to empowering communities
and ensuring just, community-led development.

>

==

LR

€
o
UN-HABITAT

R



Slum transformation - Vision

Slum transformation creates

Cities for All with thriving
neighbourhoods that unlock human
freedom and untap the full human
potential of all groups of residents
through spatial justice, social
inclusion, economic prosperity and
environmental stability.

A
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Slum transformation — Focus on Environmental stability @

 Balanced, sustainable and Before
integrated urban and territorial
development

 Protection of air, water and
ground, ecosystems and
biodiversity

* Risk reduction and
management of external L 2T ETLE Y S
shocks, like disasters, P St WA T T
pandemics, or climate change ~ ah | ; N TIOGD

 Sustainable production and z ’

consumption patterns, food
security and nutrition

EX
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Thank you.

Land, Housing and Shelter Section
Global Solutions Division
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Construction and Material
Flows

Date: 17 July 2025
Land Housing and Shelter Section, UN-Habitat




1. Construction and Material Flows

® Future Growth: Over 50% of buildings expected by 2050 are yet to be built,

mostly in fast-growing cities in developing countries. LINEAR METABOLISM CONSTRUCTION
High consumption, low production, high pollution

® Environmental Impact: Buildings contribute nearly 40% of global GHG
emissions, consume 12% of freshwater and 30% of raw materials, and
generate 40% of landfill waste.

E/VE’?Gy
® Housing and Energy: Households account for 19% of global energy use
WATER
® Europe: EU buildings use 40% of final energy and cause 35% of GHG
emissions; construction generates up to 30% of total waste W %o,
?‘*\‘g&‘?\*k 57
W

® North America: In the U.S., 73% of raw materials are used in construction.

Construction and demolition (C&D) waste is 25-45% of solid waste, over half
from housing (SBC)

7
47 UN@
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What are we talking about?

A building or built environment is a product system constructed with a range of construction products. Each of these is made of different

components, and these components are made of materials.

Built Environment / ﬁ%
Foundation

Structural
Elements
/ Slabs, beams and

columns

Building elements

Materials used

Clay for # Metal for
roofing ~  perlins
tiles 3 ;

Componentsofaroof ..

1 Rool ballens

3. Counterbattens

PR Te——

W s - Plasticf?r Aluminium

— gutter pipes foil for
insulation

Materials used

Pipes and Polypropylene random
fittings copolymer plastic ! &%
[ b %1 %
ik
]
{

Components of a water conveyance systen

Fire detection
and protection
| svstem

Polyvinyl chloride

—- Installed

Systems Water
conveyance
HVAC system \ _._
system v ==

Stainless steel

Materials used

Building \

\ Fixtures and
Fitting - Wood HDF/
. MDF
— alternate
Glass wood
UPVC

.l Doors
Windows . =
Curtains




The built environment is responsible for more than a third of global

energy-related carbon emissions

|

Other Residential (direct)
8 % 6 %
Residential (indirect)
Transport 11 %

22 %
o Non-residential
(direct)
37% o
Other industry °
30 % Non-residential
(indirect)
8 %
Other building and Buildings construction
construction industry - concrete,
industry aluminium and steel
6 % 6 %
Estimated emissions
for bricks and glass

~3 %

* Operational energy-related CO2 emissions from buildings
increased by approximately 5% in 2021, surpassing those
in 2019 by 2%.
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Projected Contributions from Embodied and Operational
Carbon within the Building Sector

From 2021 to 2050 with Business as Usual Projections

OPERATIONAL

between now and 2050.

Gf Building Sector CarhurD

2021 2050

Business as Usual Projection

» Embodied carbon will be responsible for almost half of total new construction emissions

» Global material use is expected to more than double by 2060, with a third of this rise

attributable to materials used in the building and construction sector.

Global Alliance
: for Buildings and
: Construction



Impact of materials on building lifecycle emissions

|
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PHASES OF THE BUILDING LIFE CYCLE

50  Anapproach to decarbonisation based on the whole building lifecycle is essential to reach long-term sustainability.
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« Life-cycle Analysis to guide design decisions
AVOID WASTE, « Resource-Efficient Construction to save material
BUILD WITH LESS « Local Value Chains to lower transport emissions
« Circular Approaches of recyclability and re-use

« Supply Chains for locally available materials
« Standards and Certifications for bio-based materials

SHIFT TO BIO-BASED

BUILDING MATERIALS + Mainstreaming of alternative materials

« Process Innovation to reduce C0,
IMPROVE CONVENTIONAL BUILDING « Substitution with secondary and waste materials
MATERIALS AND PROCESSES » Energy Efficiency of production

« Decarbonization of energy supply

Adapted from PEEB 2021.

Co-led by UNEP and the Green Building Council Costa Rica and in partnership with the UNEP-hosted One Planet
Network and Life Cycle Initiative, the Materials Hub has three independent working groups :
e Circular Built Environment (CBE)

* Whole Life Cycle Policy Coalition (WLCP.Co),

51 « Bio-based Materials



SDGs and Other Frameworks

8
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SDG 11: Sustainable Cities and

Communities
NN 19 Daennncihla PArncrimintinan AanA

GlobalABC: hosted by the United Nations Environment

Programme and with over 365 members, including 42 countries,
the Global Alliance for Buildings and Construction (GlobalABC) is
the leading global platform for all buildings stakeholders committed
to a common vision: A zero-emission, efficient and resilient
buildings and construction sector. Also formulated Climate Action
Roadmaps for Building and construction

Declaration du Chaillot: a foundational document for international
cooperation on decarbonizing and building climate resilience in the
buildings sector. It was adopted at the first Buildings and Climate
Global Forum in Paris in March 2024, endorsed by representatives
from 70 countries.

WorldGBC's Zero Carbon Framework: The Framework breaks down
the key elements needed to accelerate the uptake of zero carbon
and deliver guidance on how to achieve a decarbonised built
environment.

Building System Carbon Framework: Enables each user to identify
the best emissions-reduction strategies for their part of the value
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https://www.unep.org/
https://www.unep.org/
https://globalabc.org/
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