
Development Alternatives

The Southern Dilemma
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Mother Earth -- Our Home

It is has water, oxygen and a friendly climate



Kilimanjaro 1970



Kilimanjaro 2000



Ice on Kilimanjaro

0

5

10

15

1900 1920 1940 1960 1980 2000 2020

Year

Kilimanjaro 2020?

A
re

a 
(k

m
2 )

L.Thompson et al. 2002



Development Alternatives



1/6 of the World Population Gets Water From Snowmelt –
Threatened in a Warming World

Barnett, Adam, and Lettenmaier, Nature, 2005



Water Services

One third of the world’s 
population is now subject to 
water scarcity

Population facing water 
scarcity will more than 
double over the next 30 
years

Climate 
change is 
projected to 
decrease 
water 
availability 
in many 
arid- and 
semi-arid 
regions



Food 
production 
needs to 
double to meet 
the needs of an 
additional 3 
billion people 
in the next 30 
years

Climate change is projected to 
decrease agricultural 
productivity in the tropics and 
sub-tropics for almost any 
amount of warming



Wood fuel is the only 
source of fuel for one 
third of the world’s 
population

Wood demand will double 
in next 50 years

Climate change is 
projected to increase 
forest productivity, but 
forest management will 
become more difficult, 
due to an increase in 
pests and fires
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Estimated 10-15% of the 
world’s species could 
become extinct over the 
next 30 years

Biodiversity underlies all 
ecological goods and 
services



Food and Fiber Production
Provision of Clean and Sufficient Water

Maintenance of Biodiversity
Maintenance of Human Health

Storage and cycling of Carbon, Nitrogen, Phosphorus
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Climate change will affect the ability of ecologica l systems to 
provide a range of essential ecological goods and s ervices
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““ I mean a challenge so farI mean a challenge so far--reaching in its impact and irreversible reaching in its impact and irreversible 
in its destructive power, that it alters radically human existenin its destructive power, that it alters radically human existence.”ce.”

Tony Blair

“Climate Change…..... a greater threat than terrorism”…..Bill Clinton

“Climate change…… .may well be the 
greatest challenge that your 
generation will face.”

---- Kofi AnnanKofi Annan
Ex Ex -- UN Secretary GeneralUN Secretary General

“Conditions are 
changing………… the spell of 
droughts has significantly 
increased over the last few years

---- a villager in Rajasthana villager in Rajasthan
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Development AlternativesCoral Reefs, Australia
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•Two Billion people from the ‘North’ have 
used the Earth’s resources in a irresponsible 
manner to create this state
•Four Billion people from the ‘South’ are 
expected to hold back economic development 
– stay in poverty and slow down their growth

Is this equitable?
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Development AlternativesGross Disparities Among and Within Countries
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India Shining – 350 million people
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Bharat – 750 million people
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The issue at a glance . . .Growth, development & energy demand

Growth in Energy Demand
� Energy is the fuel for growth, an essential require ment for economic and 

social development. 

� Energy demand could double or triple by 2050 as a r esult of development.

Energy use and climate impacts
� Carbon dioxide levels in our atmosphere are rising,  as is global

temperature. 

� By starting to manage carbon dioxide emissions now,  we can limit the 
change.
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Global population divided into income groups:
� Poorest (GDP < $1,500)
� Developing (GDP < $5,000)
� Emerging (GDP < $12,000)
� Developed (GDP > $12,000)

Shifting the development profile 
to a “low poverty” world means 
energy needs double by 2050
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Options for change – enabling technologies

A further shift to 
natural gas
1400 1 GW CCGT rather 
than 700 conventional
coal fired plants means 1 
Gt less carbon emissions 
per annum.

Nuclear energy
700 1 GW plants rather 
than 700 conventional
coal fired plants means 1 
Gt less carbon emissions 
per annum.

Renewables
Wind, solar, geothermal, 
hydroelectricity.

e.g. 300,000 5 MW wind 
turbines is equivalent to 1 Gt
carbon from conventional
coal, but would cover 
Portugal!

Bio-products
By 2050, bio-products 
could contribute 100 EJ of 
final energy with little or 
no net CO2 emissions.

Carbon capture 
and storage
A possible route to using 
our abundant coal 
resources, but numerous 
implementation 
challenges remain.

Mass 
transportation
CO2 emissions per person 
vary over a 3:1 range for 
developed countries –
mass transit is one of the 
reasons.

Road transport
Could rise to 3 Gt carbon 
by 2050 with over 2 billion 
vehicles.

Improved efficiency or a 
hydrogen economy could
each reduce this by 1 Gt.

Buildings
The US DOE Zero Energy 
Home program has 
shown that a 90% 
reduction in energy can 
be achieved for new.
buildings.

Low energy 
appliances
0.5 – 1 Gt carbon 
reductions could be 
achieved by 2050 just by 
changing the lights!!

Doing things 
differently
Imagine what can be 
achieved with the internet 
and wireless technology!

Emission reduction

Energy conservation 
and efficiency
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Some options at a glance
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Intermediate growth, 
local solutions, less 
rapid technological 
change.
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Rapid economic 
growth and rapid 
introduction of new 
and more efficient 
technologies.
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2050 (A1B-AIM)

Low energy / carbon 
intensity development, 
enabled by societal and
technology changes.
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We continue on the path of Destruction?
• Modern Civilization collapses by 2100 

We become one People?
• New Technologies pursued with focus & speed 
• ‘South’ grows with GHG mitigating technologies.
• ‘North’ develops and implement these in ‘South’
• ‘North’ reduces consumption
• ‘North’ implements hard energy cuts
• Changed lifestyles adapted rapidly across the 

Globe
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