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The Irwell Country Park was a scrubby in-between space, in a run-down area of North Manchester, 

full of weeds, stolen cars, drug trading, broken glass and illegal dumping.1   There were conflicts 

between everyone there – dog walkers, bird-watchers, cyclists, land managers, security, youth and 

elderly. According to the ecologists, it provided ‘ecosystems services’ such as amenity, health, flood 

alleviation, and local microclimate. But in social and economic terms it was just another problem 

area in need of costly remediation. Then the residents began to explore creative ideas on food, 

education, health, arts events, markets, cafes and play-schemes, with the help of the Ketso toolkit. 

Some of these survived and are now in place, adding synergistic value, cohesion, resilience and 

prosperity.2  The implication is that urban ecosystems and the ‘services’ they provide, and the 

economic ‘values’ of such services, are not often fixed or objective. The services are more like spaces 

of opportunity, and the values are more like potentials for collaboration and innovation.   

Can we learn from this something on how to scale up, from local parks to global ecosystems?  

On one small and fragile planet, the human way of life is on a collision course with human life-

support systems, as up to 10 billion people all try to live in material security and affluence.  Some 

argue for technology solutions, others for markets, for regulation, for lifestyle or cultural change.  

But experience so far shows that none of these on its own is enough. So we need to look for the 

synergies and inter-connections, and the synergistic pathways which lead towards them. And as such 

pathways are beyond any individual mind or policy department or scientific field, we need some kind 

of collective ecological intelligence – a ‘deeper ecological mind’.  

This isn’t all new, and there are many parallel ventures, such as ‘ecological wisdom’, ‘deep ecology’, 

or ‘ecology of mind’.3  So the sketch at ECOLOGIES-MAPPING, upper left (A) puts them together as a 

‘deeper ecological mind’. This shows a base layer of physical ecosystems and habitats, each the 

result of evolutionary processes of adaptation and innovation. Then we see human layers – political, 

economic, social and cultural – each shaped by the physical ecologies which support them. Inter-

connecting all these, the features of a deeper ecological mind can emerge. With collaborative 

learning, thinking, creating and strategizing, this collective eco-intelligence can assess problems, 

think ahead, and generate solutions.  At the centre is the deep ecology thinking,  as seen with (some) 

forms of indigenous knowledge, where humans appear to live in harmony with nature.4  The 

challenge is now to extend such knowledge to the complexity of the modern world, and to scale up, 

from local cultivation to global systems such as food, energy and water.  One key to this challenge is 

to explore the different ‘modes’ of synergies between humans and ecosystems:  

• Ecologies-I: a linear type of synergy:  resources and ecosystems are basically material 

commodities, suitable for mass production of food or wood or minerals. 

• Ecologies-II: based on evolutionary principles of natural selection and adaptation. In ecosystems 

there are wonderful systems of collaboration or symbiosis. In human terms this describes the 

learning and innovation of farmers or foresters, which may be ‘smart’, but often leads to 

pollution, resource depletion and climate disruption.  

                                                           
1 Tippett et al 2007 
2 Www.Ketso.com:  
3 Sale 1985: Bateson 1979: Næss1989 
4 Kimmerer 2013 

http://www.ketso.com/
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• Ecologies-III: a co-evolutionary kind of synergy, with conscious human learning and innovation, 

not only for resource extraction but for sustainable human-ecosystems balance. Just as ‘wise’ 

economic or social systems can co-evolve, so can the patterns of farming or forestry co-evolve 

with cj complexity of niches and exotic habitats.  A mode-III human-ecosystem is not only 

follows the principles of bio-mimicry, but of neuro-mimicry, with possibilities as yet unexplored.  

With this in mind, our aim here is not to describe food systems or energy systems intelligence in any 

detail (each one is a book itself), but to explore some over-arching questions:   

- How to shift from a food or energy system which is ‘clever’ or ‘smart’, towards one which is 

‘wise’?  We tend to know when we see it: some farms trash the environment to produce 

junk food for short term profit, while others grow healthy food with care and respect.   

- And then, how can the ‘wise’ farming models scale up to a global level? And how to combat 

the vested interests such as finance, technology, and the geopolitical order?  

This last question of conflict seems critical. It’s not easy to see an orderly path towards peace and 

cooperation, when ecological resources almost everywhere are a means to power, wealth and 

exploitation. Some conflicts are highly visible in the ‘resource curse’ of oil-rich nations: others are 

embedded in the structural inequalities between the so-called South and North.  And political 

conflict spills over to ideological conflict and ‘post-truth’ manipulation. The USA is particularly visible 

as leader of the doctrine of ‘MADDER’ (‘Mutually Assured Depletion and Destruction of Ecosystems 

and Resources’), but all are complicit in some way.  Overall it seems that ECOLOGIES-III is really about 

those relationships between natural systems and humans, and whether the humans have enough 

collective wisdom for planetary management. 

This brief chapter explores some crucial questions and likely pathways on this interface.  We start by 

mapping eco-human-systems as a nexus of contradictions and change.  The first question is then 

‘how to live’ in One-Planet Cities, with their local-global flows and cycles.  Next is the trillion-dollar 

question of  ‘how to be cool’ and manage the global climatic balance. The counter-case is ‘how to 

thrive’ in an already changing climate, through adaptation and resilience.  Many challenges follow, of 

which the foremost is ‘how to eat’ and feed 8-10 billion people in a healthy and sustainable way. The 

final question is how to put together the many inter-connections, of food, water, energy and cities: 

here the synergistic pathways point towards integration with a deeper ecological mind.  

In each section you will see the ‘pathway mappings’, in variations on the house style: on the left, 

mode-I and mode-II gaps and syndromes, and on the right the mode-III synergistics, with the likely 

synergistic pathways linking one side to the other.   And just to note, there are ecological links and 

themes running through the other chapters, particularly RETROFIT-III, CIRCUL-ONOMICS-III, FINANCE-III, 

SCIENCE-III, MULTI-LEVEL-III,  E/VALUATION-III and RESILIENCE-III.   
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FIGURE 6-1: MAPPING ECOLOGIES 
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1. Mapping Ecologies 
 

 

Scene: a Regional Futures ‘stakeholder workshop’ in a shiny corporate suite, presenting slides 

to 40 ‘stakeholders’ writing on sticky notes. (JR): Ok here’s the carbon footprint results... on 

current trends we will miss the sustainability targets by a mile. (Stakeholders): That’s a 

problem but we can’t compromise on economic growth you know. (JR): so our 

recommendation is for ‘greener growth’ with social and ecological values built in 

(Stakeholders): That sounds too radical for now, just give us the sustainability report ASAP 

with the risky bits deleted... 

A visiting alien, seeing a situation of grave jeopardy to global life-support systems, might think that 

humans, a species with at least some collective intelligence, would all be working together. But the 

reality is full of fractures and fault-lines. One fracture is about reality itself, in a ‘post-truth’ world of 

ideological conflict and ‘cognitive dissonance’ (a polite term for double-think or hypocrisy).5  When 

the Minister / Mayor / Leader opens a climate conference in the morning and a new airport terminal 

in the afternoon, this looks like a classic ‘FROG’ (‘first raise our growth’) kind of cognitive 

dissonance.6  Another fault-line is centred on the geo-politics of inequality and exploitation.   Many 

in the South are on the front line of climate change, but hungry for material growth: many in the 

North are aware of climate change, but hungry for ‘environments’ of status and aspiration, 

enthralled by images of hi-tech cars speeding through pristine landscapes...   

To make progress we have to work with such post-truth dilemmas.  Sustainability policy and 

business reports are often full of high-minded rhetoric for ‘integrated planning’ or ‘responsible 

markets’, and then proceed with ‘business as usual’, as fundamental change is difficult and risky.  

When agri-scientists argue sincerely for the technical advantages of GMO-based crops, it’s left to the 

NGOs to tell how predatory bio-tech firms can sponsor the corruption of politicians and the suicides 

of peasants.  Sustainability researchers tend to burn a lot of carbon, being globally networked and 

over-busy: while the visions of eco-activists tend to overlook the messy complexity of a modern 

society.  All this calls for a more synergistic kind of thinking, better suited to a multi-versity of post-

truths... 

 

A socio-ecological nexus  

The starting point is a nexus mapping – not the now-mainstream nexus of FEW (‘food-energy-

water’), but the ‘socio-ecosystem’ nexus in ECOLOGIES-MAPPING, top right (B).  Here is complexity and 

contradiction in abundance, not only for technical and material problems, but for human conflicts of 

power and ideology.  

Social dilemmas start with population growth: a simple driver of ecological pressure, but a far from 

simple issue.  Inequalities and hierarchies, from local to global, drive the ‘tragedy of the commons’, 

                                                           
5 Keyes 2004 
6 WBCSD 1998 
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and bring ecological policy into conflict and distrust.  Technologies which feed consumption and 

mobility are based on resource extraction and displacement of externalities (i.e. external impacts), in 

food, energy, water, minerals and raw materials.    

In the economic domain, the capitalist system and its corporate / financial model, is at present 

based on the logic of property, the privatization of the ‘commons’ and commoditization of natural 

resources (although most socialist systems so far have been no better).  

As for the political, despite great progress in environmental policy, the trends are still negative, now 

exacerbated by the unravelling of democracies, and the regression to extremism and populism.  

Underlying cultural myths and archetypes are behind a psychology of selfish consumption and 

material affluence, and underpinned, arguably, by a root alienation of the human psyche.  All these 

dilemmas are in the crucible of the urban:  the global urban transformation puts accelerating 

pressure on natural resources, but also brings potential for eco-innovation and low-impact systems.  

One sign of a deeper syndrome is where problem and solution are all entangled. On the economic-

ecology front, for instance, is the concept of ‘ecosystem services’: “…defined as services provided by 

the natural environment that benefit people”.7   But questions come up – what kind of service, in 

which environments, for whom and on what terms?  Having water in a tap is a very practical 

‘service’, but what about the water in a beautiful lake extracted to feed tourist golf courses, while 

nearby farmland is parched?  The urban-country park example above, showed a whole menu of 

opportunities: (a) outdoor classrooms, (b) space for youth to build sheds, (c) space for senior 

citizens, (d) woodland arts and music festivals, and (e) increased flood resilience.    The point is that 

if these services are material and tradeable, such as those of commercial forestry, then valuation 

models can be useful, as with the classic textbook formula “Let total environmental assets = X”.8  But 

if social or cultural values are more the question, then economic logic has to work alongside social or 

cultural logic (as seen in E/VALUATION-III). In that case the value-added, valuation or evaluation isn’t a 

fixed ‘answer’, more like a space of opportunities and the start of an enquiry.   

Scaling this up to the global, there is a kind of valuation of total ecosystems services at $125 trillion 

per year, or nearly twice world GDP, with the rate of loss / damage of $4.3-20.2 trillion per year.9  

This is not to suggest that GDP could substitute for ecosystems, rather that the scale of these 

services can be set against the mainstream economy, in order to promote sustainable business, 

long-term finance or integrated risk management.  In reality we see aggressive corporations chasing 

profit margins, grabbing ecosystem resources, capturing governments, enlisting scientists and 

engineers, and manipulating consumers – so the pathway of ‘valuation’ and ecosystems services is 

one last-ditch attempt to halt them. If there’s a contribution from synergistic thinking, it’s in 

mapping a ‘wiser’ FINANCE-III or ENTERPRISE-III or CIRCULONOMICS-III, so that ecosystems services 

thinking can resist the forces of subversion or hijacking.  

 

                                                           
7 MEA 2005: Defra 2013: WBCSD 2007 
8 Pearce & Barbier 2000 
9 Costanza et al 1997 & 2014 
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Socio-ecological relations 

First, to home into the centre of this nexus, to explore this ecological domain, it seems there is not 

one but many ecologies, and many ways to understand human-ecology relations.  Even the 

existential question of physical survival is much more than a physical question.  So here is one sketch 

with three methods plus one, pictured in ECOLOGIES-MAPPING, centre right (D) .10    

This starts with the so-called Planetary Boundaries, a brave attempt to define the ‘safe operating 

space’of global bio-geo-physical systems.11    Four boundaries are almost certainly now crossed: 

climate change, biosphere integrity, land-system change, and global cycles of phosphorus and 

nitrogen. Others are pending – freshwater use, ocean acidification, atmospheric aerosols, 

stratospheric ozone, and ‘novel entities’ (organic pollutants, radioactive materials, nano-materials, 

micro-plastics).  The science behind is complex and often patchy, and struggles to define clear 

boundaries, cumulative and domino effects, thresholds and tipping points. A parallel calculation of 

‘highly likely’ tipping points starts with the West Antarctic Ice Sheet collapse, Greenland ice sheet 

meltdown and West African monsoon shift: then come the Amazon rainforest collapse, El Nino 

southern ocean amplitude increase, Atlantic thermohaline circulation shutdown, Boreal forest 

dieback and the Arctic summer sea-ice loss.12   Any one of these would increase the likelihood and 

scale of impacts of the others... 

Climate change is the over-arching threat to the planetary boundaries (direct human causes include 

emissions of CO2 and other greenhouse gases, landuse change and deforestation). The targets are 

now accepted (by all nations except the USA) in terms of temperature rise, and global totals on 

emissions and landuse change. But allocation of emissions targets and budgets is controversial, 

between countries or regions, sectors and technologies, rich and poor, or between present and 

future actions. Simple calculations for the UK, with its global share of a CO2 cumulative budget, 

suggests the target for emissions reduction should be 10% per year, far greater than anything on the 

horizon.13  The Paris 2015 commitments are statements of intent, calculated for a global emissions 

trajectory of two degrees of warming, but (as of 2017) the current commitments add up to three 

degrees and more. And as explored in CLIMATE-III, emissions are just the start of a very long story. 

A second perspective is the ‘FEW’ nexus of food-energy-water systems, and their many inter-

connections, which helps to frame a new generation of science and policy and business.14  This raises 

the bar – talking about ‘food intelligence’ is no longer enough, we have to include for the many 

inter-connnections with energy and water and the effects on a myriad ecosystems. And again, any 

technological optimism is set agains the backdrop of apocalypse soon and the MADDER doctrine, 

heading for desertification, sea level rise, toxic overload and mass extinction...   

If the planetary boundaries are like a outer circle, and human needs and demands like an expanding 

inner circle, there’s an image of a doughnut, a space between of survival and prosperity.15  We could 

factor in population growth and material consumption, as starting points, but when we get to 

inequality and development, things could get very complex.  On similar lines is the Ecological 

                                                           
10 WEF 2014 
11 Steffen et al 2015:  
12 Lenton 2013 
13 Anderson 2015: Barrett et al 2006 
14 WEF 2014 
15 Raworth 2016 
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Footprint here in cartoon form. This is a rough calculation of ‘bio-productive capacity’ as land area, 

used or ‘appropriated’ by all the sectors in production or consumption, and measured in ‘global 

hectares per capita’.  While the methodology is work in progress, the Footprint carries a powerful 

communications message – can humanity live on the resources of One Planet instead of two or 

three?16  And can we share it equitably?  The footprint approach also works for CO2, water and other 

resources: each shows some kind of ‘affluence paradox’, where direct emissions appear lower for 

rich service-economy importing countries than for industrializing exporting countries.  The UK 

‘balance of emissions embedded in trade’ (i.e. imports / exports) is over a third greater than direct 

emissions, which puts a different light on national climate policy.17   

These global calculations seem overwhelming for anyone who is listening. For climate change at 

least there is an international response, but that leaves a dozen other systems with tipping points 

and global boundaries at risk.  And for each, there are multiple uncertainties, displacements, trade-

offs, cumulative effects, risk curves, and distribution dilemmas.  In practical terms, should we fly to 

the climate conference in order to save CO2 in the future?  Should we measure CO2 emissions 

directly from production, or as a ‘footprint’ of consumption, or both?    An even bigger gap is in the 

response. The boundary calculations or footprint accounts say little about costs or benefits, let alone 

solutions, generally the weakest part of the scientific assessments.  Radical changes and 

transformations are called for by policy-makers and business leaders, and transformations are 

indeed all around, but not often the ones we need…  

 

Change mapping  
 

Ecological change is not only about growth, but also decline, regeneration and restructuring.  With 

the human dimension and the global scale, it’s also about trends, targets and trajectories, thresholds 

and tipping points. So here are four angles on ecological change: the dynamic cycle, resilience and 

the commons, alternative scenarios, and the nature of transformation.  

Each ecosystem or socio-eco-system is unique, but there are common patterns of change. One way 

to frame these is with the ‘panarchy’ cycle of adaptive renewal, (this is also seen in CHANGE-MAPPING,  

CITIES-III and DEVELOPMENT-III).18   A phase-space diagram charts the balance of resources and 

potential (i.e. quantity and quality) in ecological systems, pictured here in ECOLOGIES-MAPPING, centre 

left (C).   A typical forest shows this directly. First comes rapid growth of quantity and complexity, 

tending towards a ‘climax’ condition, where for a while all seems stable.  Sooner or later there’s 

some kind of crisis:  by forest fire, storm, disease, predators, internal collapse or human 

intervention.  Then comes a ‘back-loop’ of re-organization and reconstruction: and fourth, a re-

grouping of resources and structures, ready for a new growth phase.    

The next step is to translate an ‘evolutionary’ picture of natural eco-systems (‘natural’ in a relative 

way, as few areas are untouched by humans) – into a ‘co-evolutionary’ model of human-ecosystem 

relationships. In a natural eco-system, forest fires are ‘nature’s way’:  but in a human community, 

                                                           
16 Steffen et al 2015 
17 Collins & Flynn 2015: WWF 2012 
18 Gunderson & Holling, 2001: Waltner-Toews et al 2009.    
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fires cause destruction and suffering, to which the humans try to respond in some way, before or 

during or after the crisis.  This is visualized in the diagram as a smaller cycle, (in dotted lines), at a 

higher level of complexity, with a cycle which is less destructive and more manageable.  Here the 

focus is more on the human side, the deeper ecological mind, and its capacity for learning and 

thinking and co-creation.  In the forest, the initial growth phase is more strategic, and forest fires 

and other crises are anticipated and managed.  Later on the ‘back-loop’ plans the reconstruction, 

and keeps rats and gangsters at bay, and the re-organization builds collective learning and memory 

to avoid making the same mistakes over again. Indigenous knowledge (sometimes) follows this 

synergistic cycle, but is too easily over-ridden by extractive mechanical forestry: again the challenge 

is to extend such instinctive ecological thinking to a deeper and wider global scale.   

There are messages here about ‘resilience’, co-evolution and ‘transition’, (followed up in RESILIENCE-

III). If a community is vulnerable to flooding, there are technical questions about water, land-use and 

flood defences.  Then come wider vulnerabilities in housing conditions or money for insurance: and 

then follow ‘mode-III’ questions on social cohesion, trust in governance or access to livelihoods. Civil 

engineers now have to think about inclusive communities, which is quite a stretch.   

A similar theme shows in the ‘tragedy of the commons’.19  In this timeless eco-fable, each farmer 

puts her/his animals to graze the common land, with the result of over-grazing and destruction of 

that land. In simple material terms, this looks like a one-way street – what could persuade hungry 

farmers to put long-term collaboration over short term individual survival?  We need to look for 

deeper collaborations in ‘co-institutional design’ for the commons, as in DEEPER-MIND-III, combined 

with ENTERPRISE-III business models, and MULTI-LEVEL-III forms of governance.20  But to scale from 

local to global,  it seems that current global challenges are so complex, with so many layers of 

multiplicity, we need not only linear thinking but synergistic.  This is where the scenarios – 

alternative ecological futures – have a powerful role to play. 

 

Alternative futures  

The art of global scenarios took off with ‘Limits to Growth’ in 1972: since then, the narratives have 

deepened, the technical modelling has widened, and the applications now reach into the broader 

landscape of foresight and strategic thinking.  The scenarios in this book draw on a simple 

framework used previously by the IPCC: one axis of ‘values’ between private enterprise or public 

community, and another axis of ‘structures’ between top-down or bottom-up.21 These can then be 

linked with ecological factors, for instance, climate impacts which are strong / weak, and eco-

innovation which is rapid / slow (see the scenario summary in the Annex).  Some sketches are in 

ECOLOGIES-MAPPING lower part (E):  

• ‘Global enterprise’ – global agri-food firms run with advanced precision farming, synthetic 

biology and automated supply chains. Cities have intensive ‘agri-warehouse’ production for 

local food markets, but public greenspace is available only for the rich. Energy is a mix of 

renewable and unconventional fuels, as demand continues to rise. Climate change is around 

                                                           
19 Hardin 1968 
20 Ostrom 2005 
21 IPCC 2000 
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three degrees, whole regions turn from farming into desert, while some are rescued by 

intensive bio-engineering. Major cities are inundated and relocated,  which appears to be 

good for economic growth.  

• ‘Local enterprise’:  resurgence of local farming in smaller units, with many specialized and 

niche products. This helps to repopulate the countryside and preserve local communities: for 

some there is self-sufficiency, but others go hungry or eat junk food, with few standards or 

regulations. Energy production is localized and efficiency is low. Climate change is four 

degrees and rising, with huge impacts: coordination or adaptive capacity is lacking, but local 

entrepreneurs find ways of turning this to advantage. (For the UK this scenario is closest to 

current trends). 

• ‘Global communities’:  global shortages and food crises shift policy towards government and 

international partnerships for integrated supply chains. The EU and other trading blocs 

increase the specialization of intensive farming, with niche products in food, materials and 

bio-medical. Energy is supplied from desert climates with inter-continental connectors, and 

many cities are internally zero-carbon. Climate change is around 2 degrees, but near-stable 

due to intensive global cooperation and strong local governance.  

• ‘Local communities’: many communities and public services are near self-sufficient: most 

urban greenspace is for cultivation, and many dwellings use hydroponics and vertical 

gardening.  Most energy is generated and consumed locally, with problems for the poorer 

and more remote communities. Material economic growth slows down, and many products 

are shared.  Climate change is between two-three degrees, and impacts continue to rise 

without much international cooperation, but there is strong community cohesion and 

mutual aid, which help to build resilience.  

 

Scenarios for the ecological domain have one over-arching question – what chance of survival, in the 

protection and management of global life-support systems?  Each of these scenarios is in some way 

on the edge of a tipping point, and it would be easy to paint a picture of total doom and devastation.  

In technical terms, with a combination of population growth and materialist economic growth, it 

seems probable that major planetary boundaries will be broken in the coming decades, with major 

tipping points around the world. On the other hand, experience suggests the probability of game-

changing innovations and disruptive transformations:  the long waves in TECHNOLOGIES-MAPPING (next 

chapter), show the step-changes from horse travel to aviation, or from printing to quantum 

computers.  

So again we have to look for new ways of mapping and designing transitions.  At the moment, 

transition pathways for energy / environment are framed in technical and economic terms, suitable 

for calculation, but unsuitable for market failures, socio-cultural corruption, or other messes and 

dilemmas.  A more systemic view of transitions comes with a ‘multi-level perspective’ on niches and 

regimes and landscapes, and the links between them.22  ‘Planetary economics’ follows a similar goal, 

aiming to bring together behavioural economics with evolutionary and institutional economics.23   

                                                           
22 Geels 2005 
23 Grubb et al 2014 
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So the concept of ‘synergistic pathways’ aims to build on these.  Synergistic pathways look ‘deeper’ 

for ‘post-truth’ multi-versity: and they look ‘wider’ at the interactions of many actors and many 

factors. Then they look ‘further’, towards the keys to intractable problems, towards collective eco- 

intelligence, and collaborative (co)-learning and (co)-innovation. Food, for example, is a technical 

and economic question, but also a social, cultural and political question: a synergistic food pathway 

explores ways to bring these together, drawing on the parallel pathways of ENTERPRISE-III, CIRCUL-

ONOMICS-III, and NEIGHBOURHOOD-III.  

Such pathways are put to the test by the ultimate challenge of planetary boundaries. They call for a 

global level of collective ecological intelligence, as conjectured by the Athena Hypothesis, and 

pictured in GLOBAL-III.  Humanity is now firmly locked inside its own experiment, a planet-sized 

laboratory, with risks and opportunities which are existential and irreversible.  Such perils and 

promises are the background to what follows here, in each section a hint or sketch of the most likely 

synergistic pathways.  This journey now begins, in the melting pots of the urban world.  
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2. How to live: One-Planet-Cities-III 
 

 

Global urban ecologies 
 

It seems the global ecology is now entangled with the ‘global urban ecology’ – cities being the 

engines of growth and innovation, but also the locations of consumption and a growing vulnerability. 

Some backdrop on global urban trends showed up in CITY-REGION-III.  Lower-income countries see 

rapid urban growth and rural depopulation: their primary industries are dependent on physical 

resources, with heavy burdens on local air, water and ground. Middle-income countries with 

industrializing cities see growth alongside decline and restructuring: pressures are rising on water, 

energy and minerals, but growing prosperity can enable cleaner production and environmental 

standards for workers and consumers. Higher-income cities show a more complex pattern of 

metropolitan growth, with counter-urbanization and re-urbanization: as centres of service and 

consumption their physical impacts are displaced to other places and peoples.  And the transitions 

are accelerating:  the shift from pre-industrial to post-industrial cities, took centuries in Europe, but 

just a few years in the megacities of the majority world, of Asia, Africa and Latin America.   

This is the backdrop to the ‘urban environmental transition’, a mapping of long wave development in 

roughly 50-year cycles, in TECHNOLOGIES-MAPPING (next chapter).24   The timeline shows mercantile 

cities awash with sewage: early industrial cities struggling with coal and chemical pollution: mature 

industrial cities choked by automobiles: post-industrial cities with globalized impacts and looming 

inequalities: and a forthcoming wave of cyber-cities pointing to an uncertain future.   

This time-line overlays on urban geographical types, each with a basket of ecological risk and 

vulnerability.  Cities and megacities on or near the coast, with 20% of the world’s population, are the 

most vulnerable to storm, flood, earthquake, sea-level rise and unstable land, from Lagos and 

Manila, to London or Doha.  ‘Cultivated’ biomes (ecological zones) with nearly 2 billion city-dwellers, 

and ‘dryland’ zones with an urban population of 1 billion, are each vulnerable to climate change and 

climate-induced migration, as seen in Nairobi, Delhi or Beijing. Cities in forest zone and inland water 

locations, such as Prague or New Orleans, are more prone to fluvial flooding, landslip, forest fires 

and other hazards. Mountain zone cities such as Mexico City also suffer major problems in air and 

water quality, overlaid on seismic activity.  Looking at global urbanization and its impacts on the 

biosphere, the outlook seems very challenging.25 While the urban population doubles, the urban 

land-take is set to triple, growing by 1.2 million km2 before 2030, with wholesale destruction of 

natural habitats, biomass, biodiversity, water adsorption, micro-climates and carbon storage.26   

Looking at the drivers of change, the development curve from lower to higher incomes seems clear, 

but the curve of wealth and inequality is not.  Economic growth can be good for urban greening, but 

it also tends to shift local impacts to global, and from poorer to richer. Urban development is far 

                                                           
24 McGranahan 2006: Ravetz 2006 
25 Seto et al 2012: Güneralp et al, 2013 
26 Butler 2015 
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from a straight line: there is ‘reverse development’ in former Soviet cities, industrial shrinkage in 

Detroit or Leipzig, or conflict which destroys whole cities in a ‘de-urbanization’ as seen in the Middle 

East. Ironically, urban shrinkage and de-urbanization, can enable ecosystems to colonize and form 

new habitats in vacant buildings and derelict land.27   

As for planned cities with low carbon smart technology, the model seems flawed and lifeless, either 

in the Gulf or South Korea.28  Others see the future in a low-tech, decentralized, communitarian kind 

of city, as in the international Green Belt and urban food movements.29  And green infrastructure 

thinking is making a welcome return to urban planning:  Greater London may become a national 

park, and New York is inspired by the High Line elevated walkway. In reality nothing is simple – 

greening adds value and is a frontline issue between low-income communities and gentrification.30   

Behind this is the material dynamic of the global urban system.  In simple terms, affluent consumers 

in Northern cities import from producers in Southern cities, where wages are low and pollution is 

high.  While all cities contain affluence and poverty, there are structural differences, as shown by the 

carbon footprint.31  On average, Northern cities have a per capita income of $35,000, and a 

direct/indirect CO2 footprint of over 10 tonnes per year: Southern cities have incomes of $500-1000 

and CO2 footprints of 1 tonne.  The USA (ironically) shows up in the ‘Happy Planet Index’ with the 

highest inequality and lowest life expectancy in the North: and the top of this league is Costa Rica, 

with the greatest happiness and human development per unit of footprint, but vulnerable to natural 

disaster and global instability.32   

Overall it seems that cities of the South and North are inextricably linked. The the ‘poverty of 

consumption’, in the mental alienation and social fragmentation of the North, is the counterpart of 

the ‘poverty of production’, of pollution and exploitation in the South: and so pathways for one 

depend on the other, as in DEVELOPMENT-III.   

Some implications – firstly, the ideal sustainable eco-city is just an ideal: affluent green cities such as 

Stockholm or Vancouver score high on the green league tables, but each is embedded in global 

commodity chains and structural inequalities. Second, ecological pathways have to be integral to 

other pathways, to go beyond the kind of myopic resilience programmes which build flood defences 

for the CBD while overlooking the evictions of slum-dwellers.  And thirdly, behind every positive 

rhetoric is a huge gap. There are high-minded calls from IPCC, MEA, UN-Habitat and others, for 

‘integrated planning’, ‘strengthen civil institutions’, ‘empower communities’, and so on.  But these 

often remain as abstract checklists or PR green-washing, and the real opportunities may be in cities 

which avoid the rhetoric, which ‘think, adapt and evolve’, which learn to better use native 

resources.33  So how could this work?   

  

                                                           
27 Haase et al 2014 
28 Cugurullo 2013 
29 Pretty 2002 
30 Ginn & Francis 2014 
31 Hertwich & Peters 2009 
32 NEF 2012 
33 Zhengelis and Stern 2015 
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FIGURE 6-2: ONE-PLANET-CITIES-III 
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Urban ecosystems & their services 
While cities around the world trumpet their aspirations for climate policy, few have any detailed 

knowledge of their city’s flows and stocks of carbon, (the largest single cause of anthropogenic 

climate change).  So here’s a cartoon style base-map, in ONE-PLANET-CITIES-III, upper part (A), a tiny 

cross-section of a complex technical system.34   

Overview and review:  most energy supply in the UK and similar countries is based on fossil 

fuels, which take geological deposits of organic matter in the form of coal, oil and gas: 

combustion releases the energy and returns carbon into the atmosphere, from where some 

re-circulates into oceans, soils or vegetation. Renewable sources such as bio-mass / bio-fuel 

have a shorter cycle, where atmospheric and soil-based carbon is fixed, and released in each 

growing season. This energy supply is then the focus of demand from the urban-centred cycle 

of production and consumption.  The carbon flows are in the form of direct gas and oil 

combustion: indirect, as electricity supplied or transportation throughput: and embedded as 

imported food, materials or products.  About half of the urban carbon flow is further down 

the chain, in the energy demand of building and construction (domestic, commercial, 

industrial, public and infrastructure),  and the construction supply chain stores large amounts 

of embedded carbon in materials.  The surrounding areas, the peri-urban or rural hinterland, 

are also providers of renewable energy and carbon sequestration in soil and vegetation.   

All this fits easily into a cartoon, diagram or spreadsheet, until we get to reality on the ground. We 

can draw a boundary around the built-up city, shown here with the inner dotted circle, as if the 

carbon cycle can be managed by local-level policies or markets or technologies.  It’s more likely that 

local powers and resources are lacking, and the built-up city is only a hub in its region or nation, 

which in turn, is a landing strip for global markets and technologies. We can look for other 

boundaries at the city-region, region or national scale, but each boundary seems incomplete and 

problematic, as basically, carbon flows don’t respect political units. 

Mapping of carbon flows raises a bigger question – what is this city anyway?  The Manchester 

country park stretches from industrial dereliction into countryside, with urban, suburban, peri-urban 

and rural features all mixed up.  To understand ecological cities, we have to look beyond the built-up 

boundary, to a wider view of city-regions, of urban-regional activity systems, and many kinds of land 

and hinterland.35   In reality most urbanization is in some way peri-urban, in scattered 

agglomerations, and sprawling over river catchments and ecological zones.  Former mercantile or 

industrial cities were strongly linked to local energy, water, minerals, forestry and food: post-

industrial cities are less local and more global, in the networks and ecosystems which service them. 

This suggests a mapping of different layers of ‘urban ecosystem services’, seen in ONE-PLANET-CITIES-

III, lower left (B):36  

• Ecosystems services which come through the city: physical flows of carbon as seen above, 

together with other resources, of energy, food, water, minerals and organic materials.   

                                                           
34 Haberl et al 2004 
35 Forster & Escudero 2014 
36 Douglas & Ravetz 2011 
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• Ecosystems services provided within the city:  localized resources and conditions on the ground, 

such as biodiversity and tree-cover, urban greenspace, flood protection and water quality, urban 

air quality and micro-climates.  

• Ecosystems services provided around the extended city-region. This links the core urban area to 

its surrounding hinterland, with the greening of suburbs and ex-urbs, industrial areas, river 

catchments, country parks and many kinds of urban-rural links and exchanges.  

In the background there’s also the ecology-related activity for the city.  Many sectors use some kind 

of ecological knowledge – industrial ecology, political ecology, eco-design, eco-innovation, eco-

psychology, or ecological economics.  

This scheme so far assumes a linear, mode-I urban ecology, with a linear command-and-control of 

pollution.  It’s then a short step towards an evolutionary mode-II, pictured in the lower centre (C). 

Governance then works with markets and incentives for urban ecosystems services, as in TEEB, or 

the UK ‘Payments for Ecosystems Services’.37  The urban spatial structure shifts to a more hollowed, 

decentralized and diffused kind of peri-urban sprawl / agglomeration / network. Within the city, 

urban ecosystem-services depend on the value of the location, high or low. Around the city, the 

orbital infrastructure places airports and business parks on the outside, with high-value greenspace 

filtered out from low value housing, industrial and infrastructure zones. For services and flows 

through the city, pollution and waste is displaced to global supply chains, waste transfers, or climate 

emissions. Ironically some things stay the same, as the patterns of power and wealth reproduce, 

with the poor (generally) breathing the emissions of the rich.    

So far – we have a picture of an urban carbon system, not a simple flows but a complex web of paths 

and transformations: and a picture of urban-eco-systems, as many-layered and intricate as the 

spatial patterns around them, where a city is not a ‘thing’ so much as a hub of interactions, local and 

global.  Meanwhile the planetary boundaries are under increasing pressure from the world’s cities 

and the global urban system.   

This all suggests a simple linear definition of a One-Planet-City, and a synergistic one.  In simple 

terms, a One-Planet-City converges directly towards its ‘fair share’ (equal per person) of global 

carbon budgets, carrying capacity, and safe operating space: it aims for near-zero carbon emissions, 

from both production and consumption sides, and a factor-four-plus improvement in resource 

efficiency and eco-footprint.38  This sounds fine, (and it should be easy to calculate), but there’s a 

gap between this and the realities of policy or business).  

And so, the ‘wiser’, synergistic One-Planet-City begins to take shape. It starts with the complexity 

and multi-versity of urban systems, and the interaction of local with global, and it looks for 

synergistic pathways of learning, thinking, co-creation and co-production, in a myriad of supply 

chains and sectors. So here are some likely pathways, (different in format to others in this book), 

sketched out in ONE-PLANET-CITIES-III lower right (D).  

 

                                                           
37 TEEB 2010: Defra 2013 
38 von Weizsacker et al 1997 
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One Planet City pathways  
 

Such pathways emerge firstly in the systems layer, the ecologies for the city.  They start with a 

‘stewardship’ pathway (political-environment): this sets the ground-rules, the public commitment 

and the force of procurement, the longer term investment, and the creative use of land and 

property.  A second pathway is ‘eco-business’ (environment-economy), which works with 

recirculatory finance, social-eco-business models, and industrial ecology cascades and cycles, as seen 

in CIRCUL-ONOMICS-III.   

A third is a ‘platform’ pathway (techno-urban), which introduces smart-wise technologies for energy 

or transport infrastructures, product sharing and re-use, with local-regional networks for eco-

enterprises of all kinds. Finally there’s a cultural dimension, with ‘identity’ pathways (socio-cultural) 

and/or ‘greening’ pathways (eco-cultural): with this, communities can follow liveability and social 

cohesion via gardening, local food, cultivation of natural habitats and urban greening. And so, each 

pathway then plays out in the nesting layers of the spatial city-region.   

For the energy, carbon, water and materials flowing through the city-region, there’s an ideal of local 

self-sufficiency, the autonomous, off-grid community or city, which produces energy / food / 

materials from within or very nearby. But such ideal models can overlook the advantages of national 

or global energy networks, and the huge array of supply chains and service systems in a modern 

economy (for example, oranges grown in Spain and shipped are lower carbon than home-grown in 

the UK).  So, the most effective low-carbon actions combine the best of local and global, and look for 

both direct and indirect effects.  Local carbon stocks and flows can (in principle) be measured and 

managed: globally it’s more about benchmarks and accreditations, and the producer /  consumer 

responsibility for global cycles of exchange and investment.  The urban is then the first layer in the 

global pathways of CLIMATE-III, and the extended value chains of ENTERPRISE-III, and the long-term 

investments and insurances of FINANCE-III.   

Within the city, we look for an integrated, open-system, ‘recirculatory’ and ‘regenerative’ city. 

Water / energy / food / materials can be produced in intricate cascades, and the micro-harvesting 

systems of bio-mimicry, with learning and thinking systems of neuro-mimicry to realize them.39  

There are wonders in micro-greenspace and micro-climate habitat, vertical or roof or box gardening, 

material-waste cascades or energy harvesting. The passivhaus approach works with ‘breathing’ 

buildings and micro-climatic design, to minimize not only heating / cooling, but embodied carbon 

and supply chain impacts.  Electric car-shares can store renewable energy, as an integral part of the 

urban metabolism.  The success of technical integration then depends on linkages with the 

economic, social, cultural and political (too often lacking in smart city demonstrations).  The key 

pathways here are the ‘stewardship’ and the ‘greening’, which set the ground conditions for eco-

cultural communities to flourish.   

Around the city, the hinterland is now the majority type of urban form. Transport impacts can be 

managed with the integrated synergistic planning of CITY-REGION-III.  Local-regional infrastructure for 

water, flood management or materials chains can be managed for inter-dependencies, with 

upstream-downstream coordination of rivers, or supply-demand coordination of material exchange 

                                                           
39 Girardet 2015: Lehmann 2015: Alberti 2016: Benyus 2002 
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and recirculation.  There’s an opportunity for ‘collective food intelligence’, as in FOOD-III, which 

brings together the cultivation potential, with local-regional enterprise and livelihoods, with markets 

and distribution systems, with socio-cultural communities and ecological habitats. Key pathways 

here include the ‘eco-business’ and the ‘platform’ approaches, for socio-business models, smart-

wise supply chains and value chains, and the ‘stewardship’ eco-political to manage the integrated 

city-region.   

Overall this sketch of a One-Planet-City-III aims to build bridges, between the techno-economic 

solutions (the next section flags a $14 trillion low-carbon opportunity), and the reality of cities and 

city-regions as messy and fragmented, full of traumas, tensions and dilemmas.  Such pathways have 

few guarantees, but many opportunities, for food, energy, water, turning a nexus of problems 

towards a connexus of opportunities.  However, all this hangs on the fate of the global climate…   
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3. How to be cool: Climate-III  
 

Seen from space, arctic ice gives way to dark open sea. This is another tipping point in what some 

call the greatest ever ‘market failure’, collective action dilemma, or existential turning point.40  At 

the Paris Summit 2015 (‘COP 21’), 194 nations agreed on the goal to limit climate change to 2 

degrees and ‘1.5 as an aspiration’.  In technical terms this would rely on ‘negative emissions’ through 

the combination of ‘BECCS’ (bio-energy with carbon capture and storage): technically unproven, 

politically controversial, and demanding huge land areas and costly infrastructures.41  After the COP 

reality soon kicked in. Within days the UK, host of the world’s first national carbon budget, ended its 

CCS program, along with most renewable subsidies, and opened up new oil fields and areas for 

fracking.42  Elsewhere, Beijing and Delhi were suffocated by air pollution, Indonesia was choked by 

burning rainforests, and Rio bulldozed slums for the (high-carbon) Olympic Games: the city of 

Vancouver wins the ‘Greenest City’ award, while the surrounding city-region builds new runways 

and shopping malls.  Longer term, even if global warming could by some miracle hold at 2 degrees, 

(current trends and ‘commitments’ are pointing towards 3.5), it seems that 20% of world population 

could be displaced by rising sea-levels, with coastal mega-cities such as Shanghai, Calcutta, New 

York, London and others all at risk.43 

Meanwhile there are upbeat messages, from the Cities for Climate campaign and others – that low-

carbon cities are cost-effective and just around the corner, if we can just fix a few financial and legal 

gaps.  New Climate Economy reports that low-carbon policies by 2050 could generate savings of 

US$16.6 trillion (net present value, with impressive-looking precision).44  This sounds fine, until we 

look out the window to cities which are seriously messed up, way beyond financial and legal gaps, 

more like total absence of good governance or clean money or rational planning. And at the global 

level there are much greater dilemmas. If fossil fuels stay in the ground, assets of $10 trillion are 

worthless, putting the entire global economy at risk: if they are burnt, the long-term damage could 

be 20% of GDP, also putting the entire global economy at risk.45  Even the European Commission and 

the OECD, not generally radical organizations, see the need for ‘profound lifestyle changes’ and ‘new 

economic models’.46   

  

                                                           
40 Giddens 2009:  Hulme 2013 
41 Anderson 2015 
42 ‘Fracking’ = ‘Hydraulic rock fracturing for shale gas extraction’ 
43 Clark et al 2016 
44 Gouldson et al 2015 
45 Berners-Lee & Clark 2012 
46  http://www.theguardian.com/environment/2016/feb/15/europe-climate-change-goals-need-profound-lifestyle-changes-european-
commission 
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Figure 6-3: CLIMATE-III 
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How to navigate this global labyrinth, where so many things are inter-connected?  One way forward 

is with synergistic thinking, ‘deeper, wider, further’.  So we look ‘deeper’ into the combinations of 

economic, political, social or cultural forces. And then, ‘wider’ at the inter-connections of finance, 

infrastructure or technology, and below the surface at the forces of corruption and inequality. And 

then we look ‘further’, beyond ‘clever’ technology or ‘smart’ markets, towards a ‘wiser’, more 

human kind of knowledge-into-action (as in SCIENCE-III).  All this starts with the basic questions:  

- Could the global climate be managed by a global collective eco-intelligence?  

- Which synergistic pathways can mobilize this, and combat the forces of destruction? 

For this existential challenge, our 1-page mapping format is stretched to its limits.   Just to begin a 

conversation, CLIMATE-III sketches a socio-ecological nexus and connexus (upper parts):  a 

metabolism of energy supply and climate impacts (middle): and some likely pathways (below), which 

lead from linear thinking (left), to synergistic thinking (on the right).  

This kind of thinking is echoed in many places.  One is ‘planetary economics’, which looks at three 

parallel concepts of economics, not unlike the synergistic 1-2-3 scheme.47  This charts in detail the 

shift from linear / behavioural economics (mode-I), to neo-classical (mode-II), and then to 

institutional and a possible co-evolutionary economics (mode-III). This seems very effective for 

rethinking the climate economics domain, up to now based on materialist thinking.  ‘E3’ modelling 

(‘energy-emissions-environment’) will still be needed for mode-I and mode-II type systems. But for a 

mode-III synergistic concept of economics and technology (as in PROSPERITY-III), we can make links to 

climate-related sociology, psychology, finance, political-economy and many others.   

To explore this, the mapping here shows the energy-carbon system, previously seen as a cartoon, 

now as a thumbnail, in CLIMATE-III lower left (B).  This sees a basic energy-carbon supply-chain, 

flowing from primary energy sources, to secondary energy, to distribution and storage, and then to 

energy demand and energy utilization / services.  The upper part of this cycle shows a chain of cause 

and effect, based on the ‘DPSIR’ model (‘driving forces-pressure-state-impacts-results/responses’).48  

In this thumbnail, we see ‘driving forces’ of population and economic growth, ‘pressures’ from 

emissions and land-use change, the ‘state’ of the changing climate, direct ‘impacts’ of storms or 

floods or droughts, and the downstream ‘results’ in ecosystems damage.  The mapping on the left 

shows many gaps. There are huge gaps and barriers to feedback from the impacts of 13 billion 

tonnes of CO2, on other people, other species, in other places, or other times. Any responses in 

climate policy are always trying to catch up.  

Just above the main diagram, is the familiar ‘STEEPC’ nexus mapping, now showing ‘climate’ in the 

middle.  There are cross-cutting syndromes, shown as dynamic forces, which widen the gaps, and 

pull apart the energy-climate balance in the centre. 

- A socio-political-economy syndrome (1) starts with the ‘tragedy of the commons’.49 Land-use 

and ecosystems everywhere are subject to political myopia, corporate capture, material 

individualism and social fragmentation.  

                                                           
47 Grubb et al 2014 
48 EEA 1995 
49 Hardin 1968 
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- A socio-cultural syndrome (2) relates to climate changes and impacts, both local and global: 

syndromes of inequality, addictive consumption, and alienation of from ecological roots, all 

contribute to cultures of denial and destruction.  

- A techno-economic syndrome (3) is more about the basic energy-industrial supply chain: 

here are innovation barriers, sunk and stranded assets in fossil fuels, extractive business 

models and the destructive logic of short-term finance.  

- The urban development syndrome (4) centres on the energy demand side of the chain, as 

seen in ONE-PLANET-CITIES-II.  The complexities of buildings and infrastructures bring lock-ins, 

split incentives, social norms and practices, with huge inertia against change.  

The overall picture is one of fragmentation, of an energy-climate cycle and feedback system which is 

basically ‘un-joined-up’. There are profound schisms in the learning loops and cognitive feedbacks 

between different parts of society, needed to rebalance and re-circulate and re-invest. The result is 

that well intentioned policies are easily subverted or hijacked: carbon trading, for example, quickly 

turned into a game for investors to speculate and for corporations to grab land and resources.50   

And then come the ‘crunch’ questions – not only climate crunches, but power and ideology 

crunches.  Any effective climate pathway will be a game-changer, disrupting geopolitical power, 

business models, capital assets, industrial dynasties, social relations, professional skills, property 

values and (not least), local jobs. There will be determined resistance from all these and more.  

Possible responses vary from co-option and collaboration, to competition, subversion, or simple 

conflict.  Just as the 19th century campaign against slavery was won (more or less) against every 

opposition, the 21st century campaign against climate wrecking could prevail.  But this one looks 

even more challenging.  

 

Climate-III pathways 
 

All this is sketched in CLIMATE-III on the centre right (C),  as a transformation from ‘syndromes’ to 

‘synergies’. Here we look beyond the normal limits of climate science, policy or economics, based on 

materialist mode-I or mode-II thinking. We still need these but we also need a more synergistic 

science, policy and economics. With mode-III thinking, we can begin to explore the potential of a 

collective climate intelligence, and then work back to the most effective pathways, starting from 

now.   From the many possible pathways, these are selected – ‘climate democracy, community, 

enterprise and development’ – to fill some of the most pressing gaps left by techno-economic 

thinking.  Each pathway is not a silver bullet answer, but the start of a new kind of journey...  

 

1) Climate democracy pathways  

Climate democracy is a universal principle, but here it focuses on the upstream of the energy supply 

chain, and the downstream of the climate chain. Where indigenous people are displaced by energy 

or mineral extraction, or where farmers lose their livelihood by flood or drought, then there’s a 

                                                           
50 Lohmann 2006 
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strong moral case for energy and/or climate democracy.51 In human rights terms, every community 

should have a stake (economic, political, social), in ‘their’ resources, energy, land and livelihoods. But 

this raises huge questions: who is the community, who speaks for them, and who decides what is 

‘theirs’, in a world of migration and displacement?  There are great examples of indigenous peoples 

facing big corporations with the help of brave eco-activists (a very high risk profession): but there are 

other questions which are less clear, such as local opposition to windfarms, or the personal right to 

drive a large car. 

It seems that democracy and/or social justice, is a many-layered basket of principles, campaigns, 

debates, insights and critiques.52 At the core, from a political ecology perspective, climate change 

and energy are all about power, wealth, and inequality. On the global scale, rich nations have 

(mainly) caused the problems which poor nations suffer, now or in the near future. In the UK the 

poorest 10% pay twice the energy tariffs of the richest, as energy poverty rises: in Africa, oil 

extraction has poisoned and displaced whole peoples.53    

In principle, the human rights of communities large or small, are balanced and coordinated with the 

rights of energy suppliers upstream and users downstream: in practice it seems the calculation is 

almost impossibly complex, with risks / uncertainties, moral hazards and ethical dilemmas all 

around.  The basic idea is accepted, of balance between developed and developing nations, but this 

seems like a first step on a long journey.  It seems that climate democracy is a process more than a 

blueprint, a pathway on this journey,  and it can only proceed by open democratic debate, open 

transparent government and effective services.  This works in parallel with political  transformations, 

as in POLITICS-III:  pathways for ‘wiser’ organizations, for synergistic multi-level governance, for co-

production in public services, and for a ‘co-opolist’ political-economy.  Technology also has huge 

potential for transparency and learning loops, as in the example below of Global Forest Watch.  

 

2) Climate-enterprise pathways  

The energy-climate industrial supply chain starts from global fossil fuel assets, with current proven 

reserves valued at $21 trillion, with a near total lock-in effect on firms, technologies, investors and 

governments.54    Current policies cover linear mode-I type taxes or subsidies, or evolutionary mode-

II markets and trading / quota systems. Each aims in different ways to adjust prices of climate 

emissions for (a) ‘social cost’ of impacts, b) ‘social price’ of transition, and c) other redistribution, 

compensation, subsidy, innovation or capital investment.  But this is never simple. At the sector level 

there are dilemmas of displacements and ‘free-riders’: at the national level, questions of 

competitiveness: and globally,  the geopolitical balance and the development curve. While the 

economic logic seems clear, the political / institutional reality is full of gaps and barriers. Renewable 

energy technologies are now cost effective and spreading rapidly, but so are new resources of 

conventional / unconventional fuels in rich and poor nations.  Meanwhile, smart entrepreneurs are 

profiting from the early disruption of climate change.55 

                                                           
51 Klein 2014 
52 Heynen et al 2006 
53 Ali 2009 
54 WEC 2016 
55 Funk 2014 
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The climate enterprise pathway focuses on the energy-industrial system, and aims to mobilize 

technology and economic thinking to improve the integration of the supply chain, its learning loops 

and eco-intelligence.  Climate finance starts with futurity, looking beyond normal horizons towards 

inter-generational links, as in FINANCE-III. It mobilizes climate-related collateral, as in carbon bonds 

(fixed term loans), long-term securities, or ‘carbon mortgages’ tied to property or other fixed assets.  

Workers can invest in their grandchildren’s future: businesses can invest in a long term customer 

base, or pension funds invest in the wellbeing of their third-agers.  Governments can sponsor social 

investment, with advance public procurement, or sovereign funds: local communities can draw on 

local collateral.  In Manchester there are schemes emerging at every level from local carbon coops 

and demonstrations, to city-wide energy consortiums.56 

As for industrial innovation, beyond the techno-economics of the supply-demand chain, there’s a 

larger field of social, cultural and political innovation. Learning from integrated supply-chain 

management and industrial symbiosis, it seems this can work well in clusters and supply chains, but 

to scale up calls for a market transformation, as in the NISP example in Chapter 5.57  We need to 

mobilize online platforms, firm-level advocacy, triple-helix innovation communities, sector-level 

foresight, patient equity share finance, with a clear strategic lead from government... 

 

3) Climate development pathways 

Climate change starts and ends in cities, the hubs of energy demand and climate vulnerability: it also 

involves the problems and potential of territories at all scales, from local communities to mega-

regions.   But this isn’t simple: inertias, lock-ins, split incentives, power relations, and simple chaos all 

showed up in RETROFIT-III and ONE-PLANET-CITIES-III, to distract or subvert the climate agenda.  In the 

UK for one, we have a public funding crisis, political uncertainty, climate-sceptic media, construction 

skills shortage, and social fragmentation, to name but a few.   

However it seems that cities can lead the way, as shown in the Paris agreements, the C40, the  

Global Covenant of Mayors, or the 100 Resilient Cities networks.  Whole house retrofit in the UK is 

feasible and in principle cost-effective up to 80% CO2 reduction, but in practice there are gaps and 

barriers everywhere.  It seems that energy efficiency is wholly inter-connected with housing 

markets, property finance, social behaviours, the construction sector and other complexities. So this 

‘climate development’ pathway is reallly about synergistic systems for cities or city-regions.    

One well-trodden path is energy services or ‘nega-watts’. This works well in larger complexes, but 

less so in the majority of small-medium buildings: energy services companies (ESCOs) struggle with 

transaction costs, asymmetric information, and split incentives between landlord / tenant. So there 

is huge potential, if such institutional gaps / market failures can be bridged. Upstream energy 

providers would be inter-connected with downstream residents or building managers, with 

integrated packages of energy retrofit and micro-generation. Mid-stream energy distributors could 

benefit from the community collateral which underpins local carbon bonds and mortgages. All this 

can be enabled by the smart energy systems now emerging, but it also calls for a collective urban 

intelligence, to bring together the social, economic, cultural and political domains of the city-region. 

                                                           
56 www.carbon.coop; http://gmlch.ontheplatform.org.uk/  
57 Lombardi & Laybourn 2012: www.nispnetwork.com/  

http://www.carbon.coop/
http://gmlch.ontheplatform.org.uk/
http://www.nispnetwork.com/
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4) Climate-community pathways  

With the ‘tragedies of the commons’, with short-termism and fragmentation, and the toxic effects of 

shadow finance and dark data (as in GLOBAL-III), all might seem impossible.  Clearly, if the social 

norms and cultural values could be mobilized, to steer towards mutual aid and collective eco-

intelligence, then there may still be a chance.  

One way forward is ‘institutional design’ for collective social norms, rules and mandates.58  It seems 

this can work well for local ecosystems or territories, but it has yet to scale to larger and more 

complex systems.  For the global commons there is no blueprint: but we can point to the beginnings 

of pathways, which turn ‘tragedy’ into ‘opportunity’, which combine social, cultural, ecological and 

political values, as in DEEPER-MIND-III.   

Exploring the links between climate insurance and social insurance, or between climate damage and 

forwards investment, the social diaspora could be a good place to start.  Globalized cultures and 

communities are increasingly shaped by migration and ethnic origins: if we have friends or relatives 

in vulnerable places, more reason to safeguard their security and prosperity.  On the basis of ‘six 

degrees of separation’, social platforms could promote ‘three degrees of connection’, and the inter-

dependencies between people, countries, climate and lifestyle.  Similar principles work for niche 

markets, organic food, clothing, sport or leisure, with the vital shift from eco-consumerism towards 

real action on energy and climate.  Maybe the most effective value-paths are in combinations of 

finance, lifestyle and culture – if we can persuade the affluent classes to save money, increase asset 

values, and gain social status all in one.  And if social media can help in this (SMART-WISE-

COMMUNITIES-III), we need to avoid the trajectory towards filter-bubbles and autonomic extremism, 

and design new models for smart-wise platforms. 

Example:  Global Forest Watch 

new technology can open up new inter-connections. For instance, Global Forest Watch uses 

satellite imagery on a web platform, so that every forest stand, in some areas every tree, can 

be monitored and tracked.59 This in turn enables climate and forestry policy to be enforced, 

vegetation or land-use to be managed, and potentially carbon trading or banking, from the 

village to the national scale.  In an urbanized country such as the UK, similar ‘smart-wise’ 

informatics should enable the energy supply-demand chain integration and co-investment 

which is needed.   

Overall, these pathways are in no way final, all are experimental debates for an uncertain future. 

They start from the barely understood syndromes, and look towards the barely imagined synergistics 

of a hyper-inter-connected global system.  At present the climate science-policy community seems 

under attack as never before, with the USA leading on ‘MADDER’ (‘Mutually Assured Depletion / 

Destruction of Ecosystems and Resources’). If so, these synergistic pathways will be needed more 

than ever. And now seems to be the time for the co-evolutionary leap – whether and how, humans 

can survive and prosper on one planet.   

                                                           
58 Ostrom 2005 
59 www.globalforestwatch.org  

http://www.globalforestwatch.org/
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4. How to thrive: Adaptation-III  
 

 

In the event that global warming could be stabilized at 1.5 or 2 degrees, there is still a huge inertia in 

the system – we are locked into climate change for many years to come. Almost all cities are 

vulnerable to some combination of flooding, sea-level rise, storm, drought and heat-waves.  There 

follows a catalogue of hazards – forest fires, landslips, subsidence, dust storms, urban smog, invasive 

species, groundwater withdrawal, tidal surge and saline incursion: all combined with wholesale 

disruption or destruction of natural resilience, in mangrove swamps, wetlands, river meanders or 

old-growth forests.  Then come third-order effects, not easy to assess, but with runaway 

consequences – human migration, chaotic urbanization, pandemic diseases, collapse of rural 

economies, biodiversity loss, shortages of food-energy-water, political conflict and financial 

instability.60  It seems very plausible (to some) that the war in Syria was linked with climate-change 

and drought, and its effects on rural poverty, urban migration, ethnic tensions and so on: but clear 

linkages are near-impossible to prove or disprove in such hyper-complex systems.61   

Also there are global scale divisions.  Most developed cities (the ‘urban North’) have more or less 

functioning finance, infrastructure and governance. In contrast much of the urban South is fast 

growing, with financial crisis, patchy infrastructure, corrupt governance, and in locations with higher 

risk of climate impacts and other disasters.  The nexus of problems continues to multiply.   

Climate adaptation of cities is fine in principle, but in practice it’s still a side-issue. It’s not easy to get 

hard cash upfront, for managing complex hazards, with diffused risks and second-order effects, in 

the fuzzy uncertainty of a medium distance future. Adaptation is clearly more effective where linked 

with housing and construction, agriculture and forestry, transport and infrastructure, but this is 

more complex for policy silos and finance models.  Many studies point in similar directions, including 

the state-of-the-art ‘IPPC-AR5-WGIII-Ch8’.62 The conclusions are quite aspirational: “Cities are 

composed of complex inter-dependent systems that can be leveraged to support climate change 

adaptation, via effective city governments supported by cooperative multi-level governance.... 

adaptation provides opportunities for both incremental and transformative development.” So how 

do we get to ‘effective cooperative multi-level governance’?  Can it be done just for adaptation, or 

across the board? Would it change the inequality of rich and poor, if that’s the underlying issue?  

  

                                                           
60 Martens et al 2009: Karvonen 2011 
61 Gleick 2014 
62 Revi et al 2014 
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FIGURE 6-4: ADAPTATION-3 
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Adaptation provides great lessons in complexity and uncertainty. The cause-effect chains are many 

and diverse, between climate impacts, environmental systems and urban development. Engineers 

and ecologists have to deal with complex self-organizing cycles, niches, habitats, landscapes and 

transitions. And then they have to work with human effects in social exclusion, economic gaps, 

political myopias, and ‘post-truth’ paranoia and distrust. After the 2007 floods in the UK, the review 

showed that 16 types of organizations were involved, with huge gaps in communication and 

coordination (the situation has not yet improved greatly).63  

Then there’s a challenge of boundaries and causalities.  For instance extreme rainfall patterns may 

cause flooding or drought, ‘ceterus paribus’, other things being equal. But other things generally 

aren’t equal, they are inter-connected and in flux. In rural areas, wolves could control deer 

populations, to allow vegetation to grow, which slows the run-off of storm-water, but other 

problems might follow.64 In cities, domestic patio design might help with micro-climate control, but 

the residents then buy high-energy outdoor heaters.  And so on – ideally we would understand all 

inter-connections, in time and space, with all social, technical, economic and environmental effects, 

but this isn’t practical: it seems that indirect impacts could be far greater than direct, but even more 

uncertain.65   

All this shows up in ADAPTATION-III, with very different styles of thinking:  on the left (mode-I&II), 

practical but not so effective, and on the right (mode-III), more intelligent and effective, if it can be 

achieved.  

There’s a small circle representing ‘process’ of thinking and decision-making, at the centre-left (C ): 

framed as a ‘single-loop learning’ (see EDUCATION-III and DEEPER-MIND-III).  This sees climate change 

causing physical hazards and impacts, causing some adaptation to happen spontaneously, and so for 

the remaining gaps, policies are needed to ‘fix the problem’.66  A more grounded picture is seen with 

the ‘Actors’ sitting around a rather dysfunctional table, based on the 2007 UK floods.  Government 

lacks funding and public trust, farmers get subsidies for intensive agriculture which depletes the soil, 

river flooding increases, the downstream impacts are worse with houses built in flood risk areas (one 

result of the UK drive for ‘cutting red tape’). And generally, land is a commodity for speculation, 

public services work in silos, inequality rises and communities are fragmented.  

Linear mode-I adaptation bypasses such complexity, and aims at a text-book defence: it builds flood 

walls for storms, and air-conditioning systems for heat-waves. Meanwhile, evolutionary mode-II 

adaptation looks more widely at river catchments or urban micro-climates, searching for 

opportunities for innovation or competition or trading.  This is the direction of ‘TEEB’ and ‘Payment 

for Ecosystems Services’, where the ‘service’ of flood protection is costed, auctioned, securitized or 

incentivized, with rising property values, public finance rules or opportunity costs.67  

In the centre is a resume of some key driving forces and uncertainties, at (D).  Climate effects on  

human systems bring huge uncertainty, on top of the natural variability of weather, whether a 

gradual transition or more like total disaster. The urban environment could shift towards a 

                                                           
63 Pitt 2008 
64 Monbiot 2015 
65 Martens et al 2009: Karvonen 2011 
66 McEvoy et al 2006 
67 DEFRA 2013 & TEEB 2010 
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variegated ecological balance of buildings and greenspace, or, total systems engineering and sealed 

buildings.  And the most topical question is about socio-ecosystem relations in the face of climate 

change, whether more about stewardship, or, extraction and profiteering.   

 

Adaptation pathways  
In contrast there’s a co-evolutionary, wise, mode-III adaptation, pictured on the right side of 

ADAPTATION-III-(B&D).  This aims at a more synergistic resilience, based on collective intelligence of 

all involved, starting with the obvious case for collaboration and coordination between upstream 

and downstream.  The process of decision-making is now in ‘multi-loop’ learning, which combines 

feedback of direct impacts and response, with the deeper thinking on social, economic, cultural and 

political values and opportunities.  

Just underneath, here are the stakeholders around the table again, now engaged in co-learning and 

co-creation of potential pathways. As ever, these pathways are based on ‘deeper’ synergies which 

link social, technical, economic and political values: ‘wider’ synergies between all stakeholders: and 

‘further’ synergies on the horizon, which are possible with a collective eco-intelligence.  

The Adaptation Community Pathway works with community entrepreneurs, health and education 

providers, eco-urban farm and food projects, habitats and eco-cultural networks.  On this pathway 

schoolkids go into wetlands for practical sessions, growing niche foods in pocket micro-climates, 

training in practical creative skills, learning science or geography or history as they go, and building 

resilience for themselves and their evolving landscape (as seen in EDUCATION-III).  

The Adaptation Livelihoods Pathway starts with the finances, with the concept of ‘wise’ recirculatory 

money, as seen in FINANCE-III and CLIMATE-III.  Basically this takes the logic of TEEB and Payment for 

Ecosystems Services and Social Impact Bonds, and extends deeper and wider and further. It looks for 

ways to value and securitize long-term assets both economic and social, with long-term risk 

management and socio-business insurance system.  Locally this aims to mobilize community support 

and collateral: at a river catchment level it links between upstream and downstream, and between 

farmers and residents and businesses.  At a national level it points towards financial tax/subsidy / 

insurance innovations, to balance between the costs and benefits of protection, investment, 

adaptation, insurance, defence and adaptation strategy. At an international level, this is the logic of 

the Paris agreement North-South climate finance transfers, waiting to be mobilized.  

A third, the Adaptation Metropolitan Pathway, is about integrated governance, urban or rural or 

regional, for catchment management and ecological infrastructure.  It looks for value-added links 

between catchment management, energy cascades, industrial ecology, resource / waste exchange, 

and urban greening.  There’s a whole new generation of designs, based on bio-mimicry and bio-

climatic design: green roofs, vertical gardens and farms, aquaponics with energy cascades, carbon 

absorbing concrete, flexible buildings and floating roads. There’s valuable experience from ‘sponge 

city’ areas in Thailand or Taiwan, where the ‘desakotas’ of mixed rural-urban landuses generate 
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landscapes of great diversity and resilience.68  The peri-urban challenge in CITY-REGION-III, and the 

integrated governance seen in MULTI-LEVEL-III, is the prime site for all this.   

Overall the ADAPTATION-III synergistic pathways look for enablers, creative spaces, capacity builders, 

boundary objects and other devices.  They look for ‘wise’ risk management, evaluation, and 

foresight, as in the Insights of Chapter 9.  And all this rests on the fundamentals of ECOLOGIES-III, to 

work not only with physical ecosystems, but with socio-ecosystems and the deeper ecological mind.  

Examples:   urban adaptation is not all about grand strategy and complexity science: there are 

many simple, low cost actions which add practical value at the micro scale. The Incredible Edible 

project in FOOD-III looks for creative multi-functional actions to link adaptation with other goals.  

In the Netherlands town of Nijmegen, urban greening came through ‘civic conversations’ with 

householders, who self-organise planting and maintenance on streets, walls, balconies and 

micro-spaces of all kinds.69 In the Murray-Darling river basin in Australia, adaptation to severe 

drought was framed as a socio-cultural evaluation and policy learning, with the catalyst of a 

travelling exhibition on rural life.70 These and many others show how adaptation can help to 

weave together the many strands of an Ecologies-III.  

 

 

  

                                                           
68 McGee 2009 
69 Circle-21, 2014 
70 Vanclay et al 2004 
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5. How to eat: Food-III 
 

 

2008 was a year of crisis not only for finance, but for food. Basic prices doubled, hungry citizens 

rioted, and political instability followed. As to the causes, there’s a long list, starting with population 

growth, political instability, climate change and water shortage, rural depopulation and the 

expropriation of land for bio-fuels, animal feed and export crops.  Now it seems this was a foretaste 

of the decades to come.   

Climate change will drive the inter-connected processes of drought and desertification, soil 

depletion, invasive species and loss of pollinators. Indigenous farmers will be under increasing 

pressure from agricultural corporates and from a tide of urbanization. And most far-reaching is the 

rise of meat-intensive diets. On the production side, a financially driven, industrialized, chemically-

intensive and oil-dependent system: and on the consumption side, the aspiration of the mainly 

vegetarian poor, for the mainly meat-eating middle class lifestyle.  If current trends continue to 2050 

we would be feeding 30-50% more people than today, on meat diets which are many times more 

intensive of land and resources, with disruption from climate change, human migration and resource 

conflict.71  Ironically over one third of all food is wasted, while global obesity, one of the leading 

causes of preventable death, has doubled in three decades.72 

So the challenge of the FOOD-III agenda is generally agreed:  to meet human needs, support farming 

and food-based livelihoods, respect local ecosystems and maintain the global climate. But as to the 

ways forward, there are profound disagreements.  Can new technology and global markets save the 

day: or as the IAASTD puts it, is ‘multi-functionality’ in food and farming the new foundation for 

communities, economies and ecologies?73   But this could mean many things to many people, from 

rural farmers in India to health-conscious Millennials in Manchester.  It seems a pre-condition of 

such multi-functionality, is some kind of ‘collective food intelligence’, a system of learning, thinking 

and collaboration, which combines the social, technical, economic and ecological innovations 

needed.  In this section we sketch some synergistic pathways in that direction.  

  

                                                           
71 Bourne 2015 
72 CDC 2015, WHO 2015 
73 IIASTD, 2009 



33 
 

Deeper City CH.6 - ECOLOGIES V0.84 –08-01-18 

Figure 6-5: FOOD-III 
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Overview and review:  

The first and foremost challenge is hunger and food insecurity. About 800 million people are 

undernourished (as of 2016), a gradual improvement over the last decade, despite 

population growth in many regions.74  Nearly two thirds of developing countries have 

reached the MDG / SDG targets, mostly those with stable political conditions and social / 

welfare policies. But even in the so-called ‘developed’ UK, 28% of all children live in poverty 

(by official measures), and half of those are clinically under-nourished, mainly due to right-

wing welfare policies which use starvation as an official ‘sanction’.75  (Ironically the UK ‘food 

banks’ which supply around 1 million people, are stocked with processed food full of sugar 

and additives, as fresh food could be a health risk...   

Another challenge is ecological insecurity, which links energy and chemical dependency, 

competition for land and resources, and chronic diseases from ecological degradation.  

Including for climate change and carbon or water footprints, it seems the only option is 

radical change towards a global food system which functions on a fraction of its current 

resources. For overall calorific conversion (i.e. the difference between gross energy inputs 

and food energy content), this means a rapid shift in the current 20:1 ratio for the UK food 

mix, towards a 4:1 ratio.76  On one side the world wastes about 1/3 of its production, while 

on the other, obesity has doubled in one generation.77 This leads to a third syndrome of 

health insecurity. Large populations now suffer ‘gluco-toxic overload’, leading to diabetes 

and cardiac conditions, while others are under-nourished as a result of lifestyle, mental 

conditions, chemical intensive diets, or addictions of many kinds.   

Not far below the surface are systems of power, as seen around the table in FOOD-III centre left (C): 

from this point of view, global agri-business is about growing money, with food as a means to an 

end.78 Complex systems of credit and collateral, industrialized farming and processing, hi-tech 

packaging and distribution, monopoly distributors and sophisticated marketing, all combine to sell 

chemical cocktails to easily manipulated consumers. GMO technology can increase production but 

also locks the supply chain into integrated IP-protected seed-pesticide systems. Monsanto now 

‘owns’ 90% of USA soya seed and takes legal action against farmers who go independent. The G8 

summit of 2013 agreed to ‘help Africa’ with a New Alliance for Food Security and Nutrition as a front 

for export-based agri-business. International trade policy, in spite of well-meaning reports, assumes 

an industrial food system, with expropriation of land and water from subsistence farmers.79   

By contrast, this subsistence model, shown in dotted lines on FOOD-III centre left (C), still feeds nearly 

half the world’s population.  This is mainly in small farms and smallholdings, well rooted in local 

ecologies and cultures, but generally lacking in finance, distribution, marketing or technology.  As 

                                                           
74 FAO 2015 
75 Childrens Society 2016:  
76 WWF-UK 2010 
77 CDC 2015, WHO 2015 
78 E.g. http://www.takepart.com/foodinc  
79 George 2012  

http://www.takepart.com/foodinc
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such it’s vulnerable to every hazard of climate, diseases and pests, political conflict and economic 

exploitation, and especially to corporate power backed up with trade and development policy.   

In the centre are some key changes and uncertainties at (D).  Cities and spatial development 

patterns generally, could become more multi-functional and connected with local ecosystems: or 

more specialized and connected to global supply chains. On the production side the agri-food supply 

chains and economic patterns could become more multi-scale, or more centralized into global 

monopolies. And on the consumption side, social diets and social norms could head towards 

ecological diversity, or follow current trends towards meat intensive diets for the global middle 

classes.  Each of these zones of uncertainty could bring new opportunities for progress.  

 

Food & farming pathways 
 

However – there’s an existential fork in the path.  On one side is a techno-economic ‘free market’ 

approach for GMO and chemical pest control, precision farming with satellite monitoring, advanced 

logistics and retail systems, bringing all the risks seen above – social, economic, political, and above 

all ecological.  

On the other side is ‘sustainable rural development’, aiming to support livelihoods and communities, 

with appropriate technology and ecological management, with a multi-versity of food supply and 

demand chains.  As advocated by IIASTD and others, rural farmers could in principle feed themselves 

and the urban half of the world, with advanced cultivation, logistics and market systems. Is it 

possible to have the best of both worlds, to combine the techno-economic efficiency with rural 

socio-eco-sustainability? This calls for a connexus of collective food intelligence, at every level from 

local to regional, national and global. 

Some likely pathways are sketched in FOOD-III, centre right (D) and lower (E).  Each one can be 

mapped as new combinations of synergies between actors: and linking the syndromes on the left 

with the synergies on the right, with multiple values, not only techno-economic, but social, cultural 

and political. 

But then comes the crunch:  why would the giant corporate agri-industrial food firms change, if their 

main aim is aggressive accumulation of capital?  So far the model is profitable, on the supply side 

with land-grabs from peasants and poisoning of ecosystems: and promoting gluco-toxicity / obesity 

on the supply side.80  The  pathways could be designed around confrontation, or co-option, or co-

evolution from within, or any combination of these. 

 

‘Co-production’ pathways 

Coming over the innovation horizon are digital monitoring and robotic management, autonomous 

units in arid or hostile climates,  digital farming and integrated crop management which optimize 

water and nutrients, increasing yield and resistance to pests, and growing in novel habitats. If (a big 

                                                           
80 Lang & Heasman 2015 
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if) this can be combined with other kinds of change, many benefits are possible. For instance, UK 

supermarkets are selling ‘non-standard’ vegetables, saving huge amounts of food waste:  food 

businesses in Finland now run a real-time website so that every item of out-of-date food can be 

used.  And if digital systems can support ecological methods such as permaculture design, or social 

objectives such as rural livelihoods, then the potential is huge. The point is that the techno-economic 

system which at present serves corporate profit, can serve other values, if these are strong and 

tangible and pro-active.  It also depends on the growth of ‘wise’ economic models, as in FINANCE-III 

or CIRCUL-ONOMICS-III: on ‘wise’ social technologies as in SMART-SERVICES-III: and on ‘wise’ governance 

models such as ORGANIZATION-III and MULTI-LEVEL-III.  

Food Developmental pathway:  

Fair Trade is already a major force, promoted by NGOs and development lobbies.  Fair trade and 

organic foods are the fastest growing market segment over two decades (although slower since 

2008).  Most food chains could in principle convert to fair-trade models, with synergies between 

consumer choice, media and education, international development and a re-socialized industrial 

food system.81   The greater potential is to promote sustainable rural livelihoods across the half of 

global food which is not yet appropriated by global agri-business.  This could use low-cost mobile 

technology, in combination with low-impact logistics and chain management, together with micro-

finance models which provide credit and banking at the village scale. In many urban or peri-urban 

areas, householders keep kitchen gardens or small livestock to supplement their diets. Again, with 

the convergence of digital platforms, social finance and decentralized water and energy, there’s 

great potential for transformation of the ‘rest-of-world’ food paradigm.   

Food Institutional pathway 

This addresses head on the political economy of the food system, and the possible combination of 

democratic with enterprise models. From the governance side it prioritizes public health and 

nutrition, working with schools and colleges, health and social care systems, welfare and 

employment systems, community enterprise and regeneration. This can make a real contribution in 

peripheral communities (the so-called ‘left behind’), fragmented between old and young, employed 

or non-employed, insider or outsider, metropolitan or provincial.  The social production and 

distribution of food is one way to heal these divisions – not to say it can feed the whole world in 

metric tonnes, but rather that it can feed the community in other ways, social, ecological and 

cultural.  

So we look for wider shifts to support the food transition. Half the world is urbanized, with more to 

come, half is on a trend towards the service-sector middle classes, and half is ageing towards a new 

kind of demography.  We can anticipate a more leisured and elderly society, more conscious of food 

health and food ethics, with incentives to adapt urban greenspace and peri-urban landscapes for 

creative thinking in food. Meanwhile, climate change will shift the seasons northwards, with 

pressures on water and soil quality, but also opportunities for new growing patterns, enabled by 

smart technology and bio-mimicry design.  And the urban transition itself may do much for the 

pathways which are about local and regional places and spaces...  

                                                           
81 IPES-Food 2016 
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Food Communities Pathways  

If cities are the prime movers of ecological destruction, they are also hubs of innovations and 

opportunities.  There’s a very active global urban food movement, covering rich and poor, developed 

and developing, new and old cities. In New York, the Sustainable South Bronx partnership works in a 

deprived area between heavy industries and expressways, where community gardening is the best 

way to bring people together, generate enterprise and provide healthy local food.82 In Africa, an 

income-nutrition programme is training young residents to grow high-value vegetables in plots on 

the edges of Dar es Salaam, Addis Ababa, Lilongwe and Maputo, making the links between urban, 

peri-urban and rural economies.83  And in Manchester there’s a burgeoning of local food initiatives: 

organic cooperatives, farmer’s markets, allotment parties, guerrilla dining, vertical gardening, and 

the ‘Feed the 5000’ public free lunch made from food waste.   

Example:  

Nearby in the Pennine hills is the award-winning “Incredible Edible Todmorden” (IET).84  This 

is a fast growing social enterprise / network, transforming the way this town thinks not only 

about food, but its bigger future. The project links most of the major players in the town – 

farmers, schools, businesses, markets and supermarkets, health services, restaurants, travel 

and tourism operators. With several hundred related projects around the world, IET connects 

jobs with tourism and social enterprise, promotes public health and education, and helps to 

build green infrastructure and adaptive capacity. Within it are two main pathways.  One is a 

‘guerrilla’ approach on unused pockets of land or planters around the town, with food for 

anyone to pick for free, with a heath and education programme behind it.  The other is a 

social enterprise, currently producing 100 tonnes per year of fresh vegetables in poly-tunnels. 

In the surrounding area of post-industrial valleys and hills, with its historical roots in the 

cooperative movement, ‘Pennine Prospects’ scales up the partnership model for economic, 

social and environmental synergies.  

These projects and others show the rethinking in progress, from ‘functional food’ for the market, 

towards food communities, democracies and livelihoods. This can bring together communities, 

reclaim derelict land, promote local lifestyles such as ‘slow food’, and create micro-habitats and 

micro-climates. It shifts the passive role of consumers towards active citizens, growers, sharers, 

cooks, teachers and entrepreneurs. But there are tensions, and the globalized financial-industrial 

food complex is powerful and innovative. The ‘Tesco wars’ showed how the UK’s largest retailer 

systematically destroyed local food systems, by manipulating land markets and planning systems 

(ironically, Tesco also sponsored the Manchester Sustainable Consumption Institute).85  The question 

raised in 2008 still stands: if the customers of Tesco combined via social investment to acquire 

majority control, as a crowd-sourced shareholder body, could this huge and complex machine then 

work in a more responsible way?  At the moment supermarkets appear to be the ultimate in 

efficiency and coordination, but they are surrounded by an ‘unravelling’ society, where 

                                                           
82 Despommier 2011  
83 http://avrdc.org/  
84 Ravetz & Warhurst 2013: www.incredibleedibletodmorden.org.uk 
85 Simms 2007 
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neighbourhood centres decline, land lies empty, and a younger generation grows into alienation and 

insecurity.86    

In Manchester the ‘GM Strategy’ has great rhetoric on sustainability, but food is mentioned just once 

under ‘business growth’, and once under climate change – an opportunity not yet realized.87  The 

Sustainable City-Region project previously found that re-use of vacant or under-used land, could 

provide for up to 10% of the people to eat fresh food from within the urban area, and up to 50% 

from the near hinterland.88  But the economics for such a thing are open questions at the moment. 

Should the market decide where food is grown, based on price and demand, or is there a more 

meaningful ecological or social calculation?  Such questions are magnified up for the whole UK, now 

in the throes of catharsis by Brexit.89  The European CAP, although far from ideal, provides some 

structure and continuity: outside, all the competing pressures will come to a crunch – providing 

cheap food and healthy food, protecting farmers and rural economies, reducing subsidies while 

managing markets, protection of ecosystems and adaptation to climate change.  

This is all the more reason to chart out pathways for ‘food intelligence’ – bringing together hi-tech 

innovation with social innovation, with synergies and value-cycles between the ecological, economic 

and political.    A synergistic government can be pro-active in public health, using its power of 

procurement, and its leverage on education and public services.  Food economics can build in the 

prices of ecological resources or social impacts: social and community enterprise can add value, and 

consumers can be informed and enabled. Supermarkets and local markets can be hubs for social 

enterprise producing diverse foods from urban and peri-urban locations, with native and seasonal 

cuisines.  Farmers can relearn the art of sustainable land management, with subsidies and 

regulations to suit. Integrated socio-eco-business models, as in BUSINESS-MODEL-III, can support 

mutual firms and cooperatives and networks, supported by wise-finance and investment models.  All 

this calls for co-learning and co-creation and co-production in a new food connexus… 

  

                                                           
86 Stuckler & Basu 2013 
87 https://www.greatermanchester-ca.gov.uk/ourpeopleourplace :  
88 Ravetz 2000 
89 Clutterbuck 2017 

https://www.greatermanchester-ca.gov.uk/ourpeopleourplace
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6. Pathways for Ecologies-III 
 

 

 

Back to the urban-rural-country park in Manchester, this seemed to show the limits of material 

thinking and the potential of the deeper ecological city.  And then bigger questions come up. Can 

this example scale ‘wider’ to other land-uses and activities? Can it look ‘deeper’, into the conflicts 

and contradictions which surround it, starting with urban decline and structural inequality?  Can it 

scale upwards towards a global level of eco-intelligence?   

These all point towards a Ecologies-III connexus, a collective ecological intelligence.  This doesn’t 

provide magic blueprints for such questions, but it can help to navigate them, turning complex 

challenges into positive opportunities.  So, the urban-country park could be managed ‘wider’ with all 

stakeholders on board.  It could be run with ‘deeper’ synergies with all values – social, technical, 

economic, environmental, policy and cultural.  This is already the spirit of the guidance, if not yet the 

practice, such as the ‘Ecosystems Approach’ (often misunderstood).90   Farmers ‘learn’ how to work 

the land, field patterns ‘co-evolve’, while markets ‘learn’ how to match supply and demand, and so 

on.  The point is that ‘value’ is created by interactions and exchanges in complex systems: in smart 

systems of competition and conflict, or in wise systems of collaboration and collective intelligence. 

With this in mind, we can map some over-arching pathways in ECOLOGIES-III.  The mode-I and mode-II 

are shown together on the left, to save space.  The ‘clever’ ecologies mode-I is a familiar ‘take-make-

dump’ system of smokestack production, pollution and wastage. The ‘smart’ ecologies model is 

more nuanced, where ecosystems are traded by the highest bidders, pollution is transferred from 

rich to poor, climate mitigation is green-washed for PR, and resource management is shaped by geo-

political power.  This has been played out for instance, with environmental regulation in the UK, with 

all the nuances and game-playing of ‘best practical environmental option’ (BPEO), ‘best available 

technology not entailing excessive cost (BATNEEC): ‘due diligence’, ‘negotiated consent’ and 

‘compliance plus’.91  

 

  

                                                           
90 Defra 2013 
91 Gouldson & Murphy 1998: Ravetz 2000 
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FIGURE 6-6: ECOLOGIES-III PATHWAYS  
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The practical challenges of ecological governance show up in Manchester with ‘Natural Course’, a 

large EU-LIFE project.92 Currently, there is little integration between water supply, natural water 

bodies, flood risk and oncoming climate change: there are huge gaps between the many actors, and 

between experts and public. A great variety of forums, advisory groups and liaison panels are 

formed and reformed, but it’s difficult to get the right people at the right time and place, into 

effective multi-level multi-sector arrangements, for both ‘hard’ spending decisions and/or ‘soft’ 

learning or influence networks.  There is good advice on the economics of ecosystem services, but 

for most firms payback horizons for eco-investment are shrinking.  And under UK austerity, public 

agency budgets are slashed, under Brexit farmers and manufacturers face huge uncertainty, and 

now the political wind is blowing towards re-nationalization of the utility firms.93  With all this, either 

we continue to struggle with complexity, or we look for a deeper eco-governance intelligence, with 

models such as ORGANIZATION-III and MULTI-LEVEL-III.   Organizations can do public goods and 

regulation, private enterprise and innovation, and third sector reciprocity, if the natural collective 

intelligence is mobilized.  Multi-level governance can work with complexity, if each level is 

empowered within a recursive structure.  

This feeds into a bigger picture, where governance is seamlessly joined with enterprise, with 

technologies, and with cities and regions.  Reaching beyond the barriers of complex systems, a more 

‘wise’ and synergistic ECOLOGIES-III model is all about co-evolution between human and ecological 

systems. Cities can learn how to move resources around low-zero-waste circular systems, and to 

design nature-based buildings which breathe through the seasons. Communities can learn how to be 

stewards not polluters, financiers can learn to value ecosystems which are living rather than dead: 

and businesses can learn to include all assets, upstream and  downstream.  All this revolves around 

the connexus of ecological intelligence, 'and the synergistic value-chains that weave it together, seen 

in the centre (C). This pictures how financial value is enhanced by social value, and how cultural 

value is enhanced by wise governance. Urban asset values are enhanced by urban ecosystems and 

social enterprise.  Shareholder values are enhanced by eco-stewardship and worker satisfaction: and 

social values in positive health are enhanced by energy efficiency investment.  And so on.  

 

Forking pathways 

In principle this sounds great.  But in practice there are urgent questions, on the process of change, 

and the many forking paths ahead. Here are some possibilities: 

a) Gradual co-evolution in the direction of wiser urban ecosystems, the nexus of food-energy-

water, and the adaptation to a slowly changing climate.  

b) Rapid co-evolution of a collective eco-intelligence, new ways of designing cities, new 

systems in food-energy-water combinations, and forced adaptation to rapid climate change. 

Innovation transformation and disruption are side by side 

c) Revolution and head-on confrontation, between the evolutionary ‘winner takes all’ of giant 

agri-business, fossil fuel climate deniers and neo-liberal deregulators: and the co-

                                                           
92 http://naturalcourse.co.uk/  
93 Robins et al 2017 

http://naturalcourse.co.uk/
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evolutionary intelligent networks and constellations now emerging. Major socio-economic 

conflict combines with climate and ecosystems disruption.   

All this calls for scaling up towards the global level, and the global existential threat to the planetary 

boundaries.  This is basically the agenda of the One-Planet Hypothesis, as explored in Chapters 2 and 

10.  Can humans co-evolve the necessary collective eco-intelligence in time to manage our life-

support systems?  It’s clear that so much is inter-connected – that wise ecological management 

depends on wise finance, wise governance, wise urban technologies and so on – and yet, uncertain 

and controversial.  So the synergistic pathways here are not the whole answer, and certainly they 

are forking all over, but they can help to map the potential ahead.    

 

Next steps 

The future is made in small and large steps, by those who show up, and by those who create and act.  

The synergistic toolkit should help in policy-making, in business, in research or civil society. The 

matrix here helps to map the landscape of the toolkit, for at least some of the key areas in 

ecosystems and environment.   

If the question is about food and agriculture (for a sector programme), then we look across that row 

for the potential transformation effects.  If the question is about maximizing economic value (for a 

business or a bank), then we look at the economic row, but also at others to see how value can be 

enhanced and recirculated, between economic and ecological and social.  If the question is about 

how local food can contribute to the life of a city or region, then we look vertically and explore the 

inter-connections.  For each kind of question we follow the toolkit cycle from baseline, to changes, 

to synergies and to pathways. While we don’t expect final answers, the findings along the way 

should be very useful…   
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Table 6-1:  Summary of Ecologies-III 

C) FURTHER>>> Mode-I Linear Mode-II Evolutionary Mode-III co-evolution 

 ‘CLEVER’: 
(complex) 

‘SMART’: 
(emergent complexity) 

‘WISE’: 
(hyper-complexity) 

A) ‘WIDER’ actors/factors    

One-Planet-City CO2 flows in tonnes CO2 market opportunity CO2 in global cycles 

Climate & energy  Bio-geo-physics frame Adaptive-innovation  Human development  

Climate adaptation Flood defences Flood resilience Urban transformation 

Food & agriculture Farming as production  Farming as markets Farming as way of life 

B) DEEPER: domains    

Social  Social units Social networks  Social intelligence 

Technical Mono-functional  Multi-functional Integrated systems 

Economic Industrial production  Extractive capital Holistic livelihoods 

Environment  Green-space area Green-space functions Green-space in society 

Political  Institutional structures Power games  Political intelligence 

Cultural Cultural niches Cultural markets Cultural civilizations 

Spatial  City as machine City as jungle  City as multi-versity 

D) SYSTEM LEVEL: functional-mechanical  entrepreneur-biological cognitive-human? 

archetypes / myths  growth model suburban aspiration  System transformation 
&  ‘Quality of life’  
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