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Poverty: Food, Energy, Water

Location of the ‘undernourished’ 2010

Source: FAO (2010) / WEO 2010/UNICEF 2010

Nearly 1 billion
hungry today, 
real risks of this 
increasing

“Currently 1.4bn people worldwide are 
without sufficient electricity. It is estimated 

that in 2030 1.2bn people will still lack access 
to electricity.”

Currently 884 million people 
lack access to clean water

Water Poverty Index (WPI)



Climate change negotiations

• The Copenhagen Accord provided a 
commitment to hold the increase in global 

temperatures below 2°C. More than 70 
countries submitted emissions reduction 

targets. However, there was no legally 
binding agreement.

• More formal UN agreement on the 2°C limit 

at Cancun in December 2010, but still no 
legally binding agreement

• An agreement on REDD was a significant 
breakthrough, but a work programme on 
agriculture was not included in the wider 
climate agreements
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The Perfect Storm?

1. Can 9 billion people be fed 
equitably, healthily and 
sustainably?

2. Can we cope with the 
future demands on water?

3. Can we provide enough 
energy to supply the 
growing population coming 
out of poverty?

4. Can we mitigate and adapt 
to climate change?

5. Can we do all this in the 
context of redressing the 
decline in biodiversity?



1995 2002 2007

4m 5.7m 7.1m

No. of scientific 
researchers globally

World Population 2007: 6.63bnSources:

The Royal Society 2011

UNESCO – Science Report 2010 

Population Reference Bureau 2007

Scientists and Engineers: 

‘One-in-a-thousand’

Scientists are one-in-a-thousand

World Population 1660: 500m



“In the long history of humankind 
those who learned to collaborate and 
improvise most effectively have 
prevailed”

Charles Darwin, 1809-1882



Opening of the 
UK-Brazil 
Partnership in 
Science and 
Innovation

Priority Collaboration: 

now and in the future

UK benefits enormously from the 
excellence of Brazilian research:
International impact of UK science 
increases 30% when our academics 
work with Brazilian colleagues.

Brazil is the largest producer of 
research in agricultural science; a 
vital partner for the understanding 
of Amazonian eco-systems; world 
leader in bio energy
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BioFuels, Brazil and BBSRC

• BIOEN mission to the UK in February 
2011 to explore possible research 
collaborations

• Nottingham: Information sessions inc.
- Feedstock pre-treatment
- Yeast strains and  development
- Bacterial Biofuels

• JIC: BIOEN presented overview of their 
Sugarcane improvement and Bioethanol 
Programme. 

• York: First BBSRC-FAPESP grant  in the 
area of enzyme discovery.

http://bioenfapesp.org/index.php?option=com_content&view=frontpage&Itemid=1&lang=en
http://www.york.ac.uk/


2°
PROBLEMATIC

• Increased floods and storms

• Shortage of water resources

• Impacts on food production at low latitudes 

• Greater depth of seasonal permafrost thaw

DISASTROUS

• A 16 °C increase in the Arctic

• Substantial impact on major crops

• Around 1 billion additional people 

experience water scarcity

• Extensive coastal flooding as sea levels rise

Climate Change Impacts
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Source: Met Office

A worldwide average 4oC 

temperature increase



High forest fire danger (brown 
ring)

Maize, wheat and soy bean 
yields reduced (green ring)

Up to 70% reduction in water 
run-off (dark blue)

Disappearance of glaciers (light 
blue)

South America at 4oC



• In Russia worst drought since record began 

(130 years) 

• 558 active forest fires, consuming 180 ha

• Moscow temperature record 37.4°C (99.3°F)

• 52 dead, 3000 homeless

• Grain harvest reduced by 30%.

• Global wheat prices risen 50% 

from June to August 2010 

(fastest rise since 1973).

In 2010 climate events impacted 

on food security



The upper tropospheric heights (late July)

Floods in Pakistan, drought in 

Russia and excess rain in China

All India daily rainfall for 2010

Source: UK Met Office



The challenges we face

A
Balancing future demand and 

supply sustainably

C Ending Hunger

D
Meeting the challenges of a low 

emissions world

B
Addressing the threat of future 

volatility in the food system

Maintaining biodiversity and 

ecosystem services while feeding 

the world
E
E



Sustainability – the 

overlooked challenge

• Agriculture currently consumes 70% 
of total global water withdrawals 
from rivers and aquifers, many of 
which are overexploited

• Of 11.5 billion ha of vegetated land 
on earth, around 24% has undergone 
human induced soil degradation

• Agriculture directly contributes 10-
12% of GHG emissions



And failing to end hunger 

Undernourishment data versus the MDG 

target

Source: Oxfam (2010) Data cited from FAO Hunger Statistics (from 1969 to 2006); UN 

(2009)

2007-08 

Food price 

spike

M
il
li
o

n
s



A future of rising food prices?

2002199819941990 2006 2010

Jan 2011

Recent food price volatility has thrown an additional 

44 million people into extreme poverty



We need sustainable intensification

• We are not producing any 
more land.

• We need a transition to an 
agriculture which is:

* High production
* Intensified
* Resilient

but at the same time…

* Sustainable
* Low emissions

Source: Land Commodities

The availability of arable 

land is stagnating 



Encouraging ‘climate smart 

agriculture’

An example: The Nhambita community 
carbon project, Mozambique

Carbon offsets of 24,117 tCO2e per 
annum through farmers adopting 
agroforestry practices

• Increase local income
• Reduce local vulnerability to 

climate change
• Conserve biodiversity

Providing incentives to farming communities in 
developing countries for carbon storage can:

Source: World Agroforestry Centre, Policy Brief. Photos: 

School of GeoSciences, University of Edinburgh



Example: Improving milk production in Peru
– The climate smart way

• Foncreagro, along with the private 
sectore, is undertaking pro-poor livestock 
inititives to increase milk production in 
poor areas of Peru

• Includes breeding programmes (using 
crosses from Brown Swiss); improved 
pasture and manure management; and 
the sanitation of canals etc

• Increased milk production per cow by 25% 
and weaning ages has decreased

• Increased production and income using a 
smaller, efficient herd – resulting in 
reduced greenhouse gas emissions

Sustainable Intensification

Source: FAO 2010 Report / http://foncreagro.org



A new commission on sustainable 

agriculture and climate change

• What can agriculture do to reduce emissions?

• What are the costs of action relative to 
inaction?

• What approaches to agricultural development should be scaled up to meet 
growing food demand?

• What are the main changes and policy actions needed to promote these more 
sustainable approaches?

• What are the main challenges confronting 
agriculture as a result of climate change?

The Commission will take opportunities to influence policy 
makers, for example COP 17 at Durban


