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SCENE FROM ' THE WICKED WORLD,” AT THE HAYMARKET THEATRE.
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Uganda

Population c. 38 m
Growth rate 3.1% /a

111559% population under

Mean fertility rate 6

Life expectancy at
birth 58.7 yrs

Economically fragile
GDP £276/hd
Inflation 6-8%

161 in world ranking
of economic
indicators

Low levels of literacy
History of conflict

High levels of mobile
phone ownership






Boreholes and handpumps




‘Drawers of Water’,
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Water-related Millennium
Development Goals for Uganda

THEN

* 100% rural population to have access to safe and
adequate water and sanitation (latrines) by 2015

e Access is defined as access to a ‘safe source’
within 1.5 km

e Reductions in water-related diseases such as
diarrhoea

NOW

* Halve, by 2015, the proportion of the population
without sustainable access to safe drinking water
and basic sanitation



‘”‘

» | |
| {
13 ]

) Ll
Proportion of population using an FICUREDS Proportion of population using an
improved drinking water source improved sanitation facility
..00.0. 100% I ......o.
...c.° \...'oooo
o — 90% [
80%- - 80%- .....oo°°
- G o —, ¢ * * oot
70%~ PRI 0%
60% [~ 60% k-
50% = 50% k-
40% 1 1 1 J 40% 1 1 J

N

N D S A O N b 5
Y & & & N~ S
DM ) U S S U S

6 A& & O O N D w9
F & POy NN
DN S S| S S M S M S

e | Jrban m Rural

Sources: UDHS 2001/02, 2006, 2011. Note: Dotted lines of the same colour show the trajectories required to reach MDG target by 2015.

The black dotted line in Figure 24 shows the trajectory required to reach the more-ambitious NDP objective (to increase access to safe
water supply in rural areas to 77% by 2015).
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Wicked Problems Cycle

* Rapid population growth leading to inadequate
facilities

* Policy that a new borehole/facility is required
* Maximum population within 1.5 km sought
e Boreholes installed in urban/suburban areas

* Local groundwater is contaminated from pit
latrines and other waste water

* People abandon traditional sources and walk into
town to collect water from boreholes

* Perception that water quality is good, no
perceived need or no fuel for boiling

* Increased risk of water-borne diseases



‘Wicked’ Problems

* Are poorly formulated and complex

* With interconnected physical/scientific and
human/sociological dimensions...

* Where what happens in one place and time affects
what happens somewhere else, at a different time

* Involving many different stakeholders...
* Who don’t agree about what is important...
* And who use the terminology in different ways...

 And who cannot agree if the problem has been
solved

Based on Horst Rittel and Melvin Webber, 1973






‘Super Wicked’ Problems

* Time is running out

* Those who cause the problem also seek to
provide a solution

* The central authority needed to address the
problem is weak or non-existent

* Policy responses make decisions that
disregard the future and reflect short time
horizons

Levin et al, 2012



Wicked Problems Second Cycl

* Typical water use is only c. 20 I/hd/day
* But water yields are relatively low per borehole
* Women and children queue

e Borehole area is poorly maintained and leakage,
spillage or animal trampling occurs

* Stagnhant water supports mosquitoes

* People are infected with malaria whilst queuing
into the evening

* Privatised health care providers flourish

* Inhabitants perceive higher levels of healthcare
in urban areas, promoting rural-urban migration






Technological solutions?

e.g. LooWatt "

Award-winning
mechanical sealing unit
contains waste in
biodegradable film,
with an odour-
inhibitor. Waste stored
in a cartridge beneath
the toilet, for periodic
emptying.

Anaerobic digestion of
the waste produces
biogas fuel and
fertiliser.
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Owen Patterson, MP

‘| leave the post with great misgivings about the power and
irresponsibility of — to coin a phrase — the Green Blob.

By this | mean the mutually supportive network of
environmental pressure groups, renewable energy companies
and some public officials who keep each other well supplied
with lavish funds, scare stories and green tape. This tangled
triangle of unelected busybodies claims to have the interests
of the planet and the countryside at heart, but it is
increasingly clear that it is focusing on the wrong issues and
doing real harm while profiting handsomely.

Local conservationists on the ground do wonderful work to
protect and improve wild landscapes, as do farmers, rural
businesses and ordinary people. They are a world away from
the highly paid globe-trotters of the Green Blob who besieged
me with their self-serving demands, many of which would
have harmed the natural environment.’



Geoengineering Possibilities

Direct Carbon Dioxide
Removal

Solar Radiation
Management

Reflecting some of the sun’s
energy back into space by:

* Enhancing the albedo of the
earth’s surface or clouds

e Space reflectors to block
some sunlight

 Stratospheric aerosol
particles to scatter light

Global scale afforestation

Charring biomass and burying
It

* Bioenergy with carbon

capture and sequestration

Ambient air capture using
machines

Ocean fertilisation with
nutrients such as iron

Enhanced weathering of
minerals such as olivine

Ocean alkalinity increases
using limestone powders and
similar, to increase carbon
dioxide solubility



HOW GEO-ENGINEERING HOPES TO COMBAT CLIMATE CHANGE New Scientist, 2009

SPACE MIRRORS

Firing trillions of tiny aluminium

CLIMATE-READY CROPS mirrors into space to deflect sunlight

Creating paler crops to reflect light,
and crops that are drought resistant

WHITE PAINTING
ARTIFICIAL TREES Covering roofs and roads
Extracting CO, from the air and to reflect sunlight
burying it in the ground

N s
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BIOCHAR = CLOUD SEEDING

Burning then burying agricultural Spraying seawater into clouds
carbon waste underground to precipitate rain

«««(‘

ENHANCED WEATHERING
Curbing atmospheric CO, by spreading olivine
(magnesium iron silicate) over land

OCEAN FERTILISATION

Adding iron or nitrogen to the oceans to promote
carbon sequestration by phytoplankton

ENGINEERED MICROBES

Creating synthetic microbes and
engineered algae to sequester CO,
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Approximately 4000
houses and 500
businesses flooded in
July 2007, in
Gloucestershire alone
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‘In terms of scale, complexity and duration, this is
simply the largest peacetime emergency we’ve seen’
Chief Constable, Tim Brain

e Several deaths

* Thousands of properties flooded, on floodplains and in
settlements of all sizes in Gloucestershire, Warwickshire
and Worcestershire, and surrounding counties

* [nundation, contamination, life-threatening disruption to
core services for over 400,000 people

e Subsidence, stress, illness and other contingent losses

e £3 Billion (estimated) insured damage, and some
permanent economic losses to business and industry

* Incipient ‘civil disorder’






Severn Trent Water

Single critical points of
failure emerged, such as
water treatment plants,
electricity stations and
motorways

c. 350,000 people lacked
piped water supply for up
to 21 days

c. 10,000 people trapped
on flooded M5 motorway

_for up to 18 hours / ,.( o Customer g
e |
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A 1in 200+ year event?

e 15t June to 315t August: e
200-250% long term b
average rainfall across i
most of the County

* July 2007: 400-450% long s
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Word cloud from Executive
Summary of Pitt Review
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Urban runoff effects in
Longlevens, Gloucester
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Conclusions

e Scrutiny Inquiry was effective social learning and can be
seen as part of ‘adaptive management’

e Stakeholder representation was excellent

* Councillors were challenged by the scientific concept of an
event too extreme to be controlled, and by issues around
spatial and temporal interdependency

* Wider national planning policy implementation issues for
landscape development (e.g. floodplain occupancy) and
SuDS could not be addressed adequately.

* Much testimony was emotionally charged

* “Wicked’ nature of problem proved challenging for the
Inquiry mechanism. Education programme is required for
full engagement



Project FOSTER

— e
To improve the Evaluate a mix of
flood science science Explore good
understandings of communication practicein flood
decision makers methodsfor science
and professional engaging Local communication
‘actors’ Authorities

N =N



Learning for the next flood

Project FOSTER is researching exchanges of understanding
between flood scientists, and Local Authority Officers and
elected Members

Three English local authorities and the Environment Agency,
with inputs from research scientists

Experimentation with different styles of engagement for
learning — ‘expert’ -led, ‘participant’ -led/role play, Virtual
World-based (using social media: Second Life™)

Detailed evaluation using interviews, pre- and post-
guestionnaires, event observation

|dentification of good practice in dialogue about wicked
problems between professional people



Evaluation of participants’ responses, using
semi-quantitative and ‘grounded theory’
approaches

e 100 pre-workshop questionnaires (24% Councillors)
e 83 post-workshop guestionnaires (20% Councillors)
36 individual pre-workshop interviews

e 29 individual post-workshop interviews

 Five partner focus groups; three partner interviews
 Three facilitator interviews

e Observations of workshop sessions



Virtual Workshops in
SecondLife™

| don’ t play computer
games so it was a novel

experience for me...
(Officer)

| think the amount of time
you need to learn just how
to get into and use Second
Life before you get into any
attempt at using it for the
right content, | think that’ s
a significant issue (Officer)

What really worked once
I’ d mastered the

technology was that |
could operate remotely
and yet interact with [the
facilitator] and others
(Councillor)

Strangely enough, | found it a
d**m sight easier than | thought
it was going to be! When |
walked in on that first morning,
| saw the laptops and | thought
‘Oh my God, no’ ... (Resilience
group Member)
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Arnstein, Sherry R. ‘A Ladder of

Citizen Control ™\ Citizen Participation’, 1969
Delegated Power >Citizen Power

Partnership o

Placation )

Consultation >— Tokenism

Informing _J

Therapy -
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Manipulation




