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1.  Climate,	environment,	natural	
resource	challenges	



ENTERING THE ECOLOGICAL AGE:  Sustainable economic growth through a new paradigm of urban and rural development                             
peter.head@arup.com 

Accra 

Human development and ecological footprint  



Integrating Planetary Health with  the Sustainable Development Goals!

Goal 11 
Make cities and 
human 
settlements 
inclusive, safe, 
resilient and 
Sustainable 

Target 11.4. 
Strengthen 
efforts to protect
and safeguard 
the world’s 
cultural and
natural heritage.

Planetary Health Report September 2015!



SDG’s	G1-G16	in	Earth	and	Regional	systems	



2. Global-local action to support 
 inclusive, resilient, low carbon 

development  



      Target Trust Demonstrator  
                      Network 

CHINA 
NDRC 
MOHURD 
APEC 
Eco Demo Regions 

International Centre 
Chongqing 
University 

UK 
Demo region 

 Dorset LEP 

IFS 

DFID  

Cities Alliance 
Country programme 
5 Centres 

African Centre for 
Cities 
African Urban Research 
Initiative  

Mainland Europe 
Denmark, 

ICLEI   GIZ  Climate KIC-IFS 

Global 
UNEP 
UN Habitat 
UNDP 
UNSDSN 
UCCRN 

Americas 
Demo regions 
Rio de Janeiro 
USA city 

Mongolia 
Demo region 

UN  ADB  FCO 



ACCRA						CITY	RESILIENCE								100	RESILIENT	CITIES																						
The	capacity	of	individuals,	communi5es,	ins5tu5ons,	businesses,	

	and	systems	within	a	city	to	survive,	adapt,	and	grow	no	ma:er	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	

	 			



ENERGY WATER 

FOOD RAW MATERIALS 

ENERGY 

Resource Efficiency 

WATER 

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



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 

  Approach to Sustainable Regions 

Greenhouse 
gases 

Greenhouse 
gases 

Greenhouse 
gases 

Solid waste 

Degraded waters 

Manufactured goods 

HINTERLAND 

Manufactured goods 

Fuels and 
Raw materials 

Water 

Food 

Housing 



3. From observatory to 
collaboratory  



Earth  
Simulator  

Region Simulator 

www.icesfoundation.org www.ecosequestrust.org 



Syn City        City resources       IIER     Economics 

EFI      Forestry PROFILE   Soil-agriculture 

          Open-source-agent based modelling  

生 回 



              The system of community life　 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Stocks	

-  Resources	
-  Materials	
-  Goods	

How – A simplified world in the computer:  
A Spatial Model of a ‘Human Ecosystem’ 

People	as	agents	

-  Consumers	
-  Workers	
-  Owners	
-  Traders	

Processes	with	flows	

-  Technology	data	
-  Energy	and	mass	balances	
-  Labour	inputs	

Solar	Flows	and	“Nature”	

User	Interventions	

	-	Technology	Investments						-			Market	Policies	 	-	Planning	Regulation	

time	and	space	

External	World		

-  Imports	
-  Exports	
-  Migration	
-  Investments	

			Long	term	drivers	

-  Demographics	
-  Employment	
-  Education	

Infrastructure	

-  Buildings	
-  Service	Networks	
-  Industrial	Sites		
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Ecosystems	(Terrestrial,	Aquatic)	

x	

Activities in model grouped by sector type 

Energy	Generation	

Transportation	

Human	and	
animal	Services	

Mineral	

Extraction	

Physical	
manufacturing	

Chemical	
manufacturing	

Recycling,	
disposal,	

remanufacturing	

Water	Supply	and	
Sanitation	

Agriculture	&	
Seafood	

Biological	
processing	

Human	
consumption	

Forestry	Agri-Food	
processing	

Construction	
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Within a sector technology/processes are studied  
to create a resource account of the economy 

Labour	input	
Hours/day	
No.	people	
Job-types	

Emissions	 Waste	heat	

Material	inputs	
Quantity/hour	
						’’										/day	
						’’										/week	
						’’										/month	
						’’										/year	

Goods	outputs	
Quantity/hour	
						’’										/day	
						’’										/week	
						’’										/month	
						’’										/year	

Energy	input	
Electricity	
Heat	
Fuels	

Liquids	Wastes	
Volume/time	

Solid	Wastes	
Mass/time	



       Ecology Health 

Air            Water             Soil 
                      Quality     

Human Health 
well-being nutrition,  
life-span,  healthcare costs 

Labour- skill, job 
availability, salary, 
productivity 

Training & Education-skill 
and knowledge through 
learning and education  

      Human agents 
and their well-being 

      Economy 

Asset 
Value 

Goods  

High quality  
Inclusive  
resilient  
growth 

“Green, circular, 
   Knowledge  
     economy” 



OASIS			

Global	ICES	

      Insurance 
Catastrophic Risk  
      Modelling 

生态轮回	



Ci#zen	science	and	smart	communi#es	

Observatory	 Collaboratory	

CiQzen	sensing	

Earth	
observaQon	

Awareness	

Mapping	

Design	capability	

CollaboraQve	intelligence	

AcQon	for	systems	change	

Investment	and	insurance	

AdaptaQon	&	risk	
miQgaQon	

Improved	quality	of	life	

£	support	for	R&D	

					EU-	JRC	
Data	Common	
Framework	
Agreements	and		
Interoperability	
Standards	
Data	repository	



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,	communi5es	and	NGO’s	
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The image part with relationship ID rId2 was not found in the file.

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.

The image part with relationship ID rId5 was not found in the file. The image part with relationship ID rId6 was not found in the file.The image part with relationship ID rId7 was not found in the file.

GWCL	Collection	of	Revenue	Water	

±	%		in	2014	
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Sewage flow overview 

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	

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	l	
cap/day	



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

Now Where we could be with systems 
thinking and performance based 

procurement 

•  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 

DEVELOPMENT PLANNING DESIGN 

DESIGN 

PLANNING 

DEVELOPMENT 



Standards for energy efficient higher quality  
buildings and training to 
 design and build them 



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,	
collabora5on	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”	





Proposed	decentraliza5on	
	of	Ulaanbaatar	by	2030	



Collaborative urban design and planning 



Annual	audit	of	future	skill	needs	of	public	and	private	sector	labour	
market	can	be	input	into	resilience.io	using		“InternaQonal	Labour	
OrganisaQon”	ILO	standards		and	used	to	adjust	the	educaQon	
sector	objecQves.	Eg	Norway	does	this	annually	
World	leading	approach		to	a^ract	overseas	students	back.	



Public	par5cipa5on	through	the	“Ger	Areas	Redevelopment	Process	Ordinance”	
																												will	be	facilitated	and	supported	with	visualisa5ons	



Hot	Spring	Regions	

Source:	Tseesuren	(2001)	



4. Innovation in financing of 
inclusive, resilient development 



Output 
Successful 

improvement in 
energy-water-food 

security and quality of 
life 

“Project 
portfolio” 

Evidence-based 
‘trusted’ 
independent 
model 

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

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

Return Investment 

Assurance 

“High quality inclusive 
resilient growth” 



TEST	supporQng	city	of	UlaanBaatar	in	accessing	
Green	Climate	Fund	finance	

May		
2015	



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

20%	-40%	
Savings	in		planning	and	
design		costs			

Regional	
Financing
区域融资	

“Project 
portfolio”
目 合 

	Data	Gathering	

	Research	Fund	

“The	Ecological	
Civiliza#on”	

Quality,	inclusive,	
resilient	growth
生态文明，品质
包容性，弹性增

长	
	Research		
				Value	



Thank you 
www.ecosequestrust.org 

peter.head@ecosequestrust.org 
@PeterHeadCBE 


