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Fig. 22: HUMAN DEVELOPMENT AND
ECOLOGICAL FOOTPRINTS, 2003
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SDG’s G1-G16 in Earth and Regional systems
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ACCRA  CITY RESILIENCE 100 RESILIENT CITIES

The capacity of individuals, communities, institutions, businesses,

and systems within a city to survive, adapt, and grow no matter what
kinds of chronic stresses and acute shocks they experience

AGING INFRASTRUCTURE

DISEASE OUTBREAK

FLOODING (COASTAL AND RAINFALL)

INFRASTRUCTURE FAILURE

LACK OF AFFORDABLE HOUSING

POLLUTION OR ENVIRONMENTAL
DEGREDATION

SOCIAL INEQUITY
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Resource Efficiency

L

By 2030 world needs 30% more water, 40% more energy & 50% more food




Approach to Sustainable Regions

Solid waste

HINTERLAND

Degraded waters

Manufactured goods anufactured goods

1. A Regional Approach
2. Gather regional data, develop regional knowledge, embed integrated
regional planning, build regional capacity and shared confidence to act

3. Uniting economic, societal and environmental perspectives and shape
interventions with a common/credible economic analyses
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Open-source-agent based modelling

Syn City City resources

City Layout

Service networks Optimisation

Resource flow

Energy Infrastructyre
Resource Technology
Network

«Land Use-

Agent activities

Land use

UNDERSTORY
PLANTS

TREES

roots taking
leaves up nutrients

leaves falling
falling

plants dying
FOREST

FLOOR
roots taking ';”t’iﬁ,"ts roots taking
up water \eaching up water
into soi

SOIL

EFl  Forestry

IIER Economics

Model Overview

“Policies”
Interventions

Agents [ Output (distribution) | ‘
Stock ing

(operating via um Excess
physical consumption consumption and rep:
markets) as

Rules

New
Erocesses | | Technologies
Stock and
sink
changes

and main-
tenance

- Consumers Processes

External
World
Transactions
(imports and
exports)

-Owners &

Not actively
managed
ecosystems

Stocks and Sinks -
Actively | I
modified

ecosystems
5 S —— 4

Solar Flows and "Nature”

¢ time and space >

- Processors

Harvest Deposition Harvest

Fertilization

‘ﬁ‘fﬂ(l © Uptake O/H-hor.
A-hor.
Uptake
Mineralization E-hor. P
Mineral B-horizons
Weathering Leaching
C-horizons

PROFILE Soil-agriculture

@ resilience.io

Z—F/\

[B]



The system of community life

(a) Supply of housing
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How — A simplified world in the computer:
A Spatial Model of a ‘Human Ecosystem’

User Interventions

- Technology Investments - Market Policies - Planning Regulation

Long term drivers Infrastructure Stocks 'Il Jl
!

Demographics - Buildings - Resources

EmploYment - Serwce_Net.works - Materials External World
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Solar Flows and “Nature”
time and space




Activities in model grouped by sector type

Ecosystems (Terrestrial, Aquatic)

Water Supply and Mineral Energy Generation
Sanitation Extraction

Agriculture & Agri-Food Forestr
Seafood processing Y

Construction Physical Biological Chemical

: : _ Transportation
manufacturing processing manufacturing

Human and Human Recycling,

: . , disposal,
animal Services|| [| consumption .
remanufacturing




Within a sector technology/processes are studied
to create a resource account of the economy
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Ecology Health
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Quality : Knowledge
economy”
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Citizen science and smart communities

£ support for R&D

Observatory

Citizen sensing

Earth %
observation
Awareness
Data Common
) Framework
Mapping

Agreements and
Interoperability

Design capability FEUEELCE
Data repository

Collaboratory

Collaborative intelligence
Action for systems change
Investment and insurance

Adaptation & risk
mitigation
Improved quality of life
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Governance?

Managed by a social enterprise

Funded from the regional investment fund

Fund management by a community regional bank

Used free by public, private sectors, communities and NGO’s







Source Water Overview GWCL Pipe-network

“ The image part with relationship ID rid3 was not found in the file ” The image part with relationship ID rid4 was not found in the file

image part with relationship ID rld2 was not found in the file.

I I The image part with relationship ID rid5 was not found in the file * The image part with relationship ID rid7 was not found in the file ” The image part with relationship ID rid6 was not found in the file

GWCL Collection of Revenue Water

+ % in 2014




Sewage flow overview

Production Estimated annual production (2013): 1,101,336 m?

Off-site sanitation

No information
available

Unquantified

a On-site sanitation: ~ 875,617 m>

Open
defeo_ation

<_l~lv~lv

Collection

Transport Manual emptiers Mechanical emptiers
Collected by trucks
~ 417,643 m?
Unquantified | PlannedfsTp | ——
TesRxmant !'l I I~625'°°° m’ ' [ Treatment Plants
==y
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1 | o
U tified
: Lo a nquantifie
Disposal el
<
&5 “Treated FSforend- .
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Estimated volume of liquid
waste generated:
875,617 m3/year

Estimated volume of liquid
waste collection needs:
706,129 m3/year

Assumptions:

- 0.20 liter cap/day pit
latrines

- 1.00 liter cap/day septic
tanks / private toilets

- 2.00 liter cap/day public
toilets

Average for GAMA 1.23 |
cap/day

Source: hydrophil iC GmBH, 2014. Work Package 4: Financial Strategy for FS End-
Use: Report on the Financial viability of faecal sludge end-use in Dakar, Kampala

and Accra. Swiss Agency for Development and Cooperation



Integrated urban systems design/planning and
procurement for sustainability and resilience

Now Where we could be with systems

| thinking and performance based
DEVELOPMENT  PLANNING ' DESIGN AL of

DESIGN
PLANNING

Ecwok
ENVRONMENTR

LIOCAL e,

; _ : DEVELOPMENT
Sequential and silo approach — conventional
economic assessment dominates how we design
(cities, policies, technology interventions etc)

Short term political and finance cycles dominate
economics

Environment is looked at separately (i.e. water-food-
energy, urban and rural viewed separately)

Social benefit at the end of the line .

INTEGRATED DESIGN
INTEGRATED PLANNING
ACCELERATED DEVELOPMENT
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Standards for energy efficient higher quality
buildings and training to

design and build them B
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Samartex Apartments, Accra

Co-Arc -OOA- Arup

World Bank Head office, Accra




Investing 1% GDP per year ($40m) in
public transport rather than just building roads
including dedicated walking and cycling routes




“In order to implement the strategy,
collaboration with a wide range of actors will be
needed; to that end the Ulaanbaatar City
Municipality looks forward to working together
with all stakeholders willing to contribute to
make Ulaanbaatar a prosperous city with a
thriving economy and a pleasant living
environment for its residents”
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Proposed decentralization} " .
of Ulaanbaatar by 2030







Annual audit of future skill needs of public and private sector labour
market can be input into resilience.io using “International Labour

Organisation” ILO standards and used to adjust the education
sector objectives. Eg Norway does this annually

World leading approach to attract overseas students back.




Public participation through the “Ger Areas Redevelopment Process Ordinance”
will be facilitated and supported with visualisations
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Hot Spring Regions
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Evidence-based

‘trusted’ Output

independent Successful

model improvement in

energy-water-food
security and quality of
life
“High quality inclusive
resilient growth”
Assurance “Project
portfolio”

Return

Investment %
Regional Funding for Projects- ‘Green Growth’ ‘Climate Adaptation’ ‘Social Impact
Bonds’

Sources of capital-MNB’s Pension Funds Sovereign Wealth
Funds



TEST supporting city of UlaanBaatar in accessing
Green Climate Fund finance

May
2015




Funding Future Research & Value Creation
towards Habitat Il (Bellagio 2)

Regional
Financing
[X 55 Rl %
@ resilience.io “The ECOIogiCGI
Data Gathering Ci\filiz?tion’f
futurerth Quality, inclusive,
resilient growth

Research Fund
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Thank you
www.ecosequestrust.org

peter.nead@ecosequestrust.org
@PeterHeadCBE




