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We know climate change will be devastating……..

• More extreme weather events; more floods, 
more water scarcity

• We are most vulnerable

• Clear evidence that change is happening
– Glaciers most at risk – 40% of freshwater resources from glacier 

water. 
– 70% of vegetation in 2050 would be vulnerable to biotic stresses
– 10-12% increase in monsoon rainfall along country’s west coast, 

NW India etc
– Food crop production to be affected

• Can only “cope” if we get development right

– Need to respond. ���������



Rural challenge
Natural resource and livelihood 

• Poor live on the environment. Environment is 
not a luxury but a basic survival need --
indicator of economic well-being is Gross 
Nature Product not Gross National Product. 

• In other words, the problem is not just economic 
poverty. It is ecological poverty.

• Not as shortage of cash, but shortage/lack of 
access to natural resources.



Poorest people live in India’s richest 
land

• Resource rich 
states characterised
by low per capita 
income, lower 
growth rates, low on 
HDI and higher 
levels of poverty 
and food insecurity.  

• Maximum number 
of backward 
districts in the 
country: Jharkhand
(19/22), Orissa
(27/30), 
Chhattisgarh
(15/16)



Environment and livelihood crisis

• India has witnessed the highest rate of economic growth in history. Yet the 
employment per growth unit lowest ever, less than 1%. Poverty reduction slower 
during post-reform

• Task force on Employment (2001): Provide employment to 100 million jobs in 10 
years – 10 million in one year.

• But annual employment growth rate has declined between 1994 and 2001.

• Negative growth rate in agriculture, mining, manufacturing, energy sector. Positive 
growth rate in construction, transportation, trade  -- but gains offset by negative 
trends in other sectors.

• Over 60% people depend on ecology sector -- agriculture, fisheries and forests. 
The ‘informal’ sector employs 92 percent of India. Organised sector only 8 percent

• Number of people dependent on forests is growing: from 184 million in 1996 to 226 
in 2006. 

• Ecology contributes 80 percent of income of poor



Natural resource base under pressure

• India’s per capita forests decreasing: 0.08 Ha now, 0.20 Ha in 1951

• Firewood production must increase from 100 million ton to 300 million 
tonnes

• Green fodder production from about 230 million tonnes to 780 million 
tonnes.

• Overall biomass production in India seems to be declining rapidly

This resource base is most vulnerable to climate change…But answer also 
lies in ecological regeneration….

• Ecology has the maximum potential to create employment for the poor. Key 
livelihood areas will be agriculture, forestry, livestock, fishing, horticulture. 
We are looking at the ecology sector to provide new jobs. But ……… 



Climate and water: Close bond

• Huge impact on water resources - both 
surface and groundwater

• Groundwater is depleted

• Agriculture and food production 
vulnerable

• Rainfed agriculture 68% of the total net 
sown area

• 50% of the rural workforce and 60% of 
livestock concentrated in dry districts

• As total cropped area remains static since 
1970 future increase will have to come 
from productivity growth of dry lands

• Using water management as the starting 
point for combating climate change. 
Maintain the integrity of the ecosystem – preserve 
rainwater, prevent pollution and degradation of water 
sources…..

• What is the way ahead?



Reorient programmes to meet the 
development and ecological regeneration 

objectives

• Ecology and rural employment programmes are an 
opportunity to create durable ecological assets and 
regeneration

• Eg NREGA (National Rural Employment Guarantee Act) should  
articulate as development programme based on 
ecology restoration instead of wage employment 
programme. It already has these elements:
– Water conservation, drought proofing, renovation of traditional 

water bodies, land development, etc
– In Bundelkhand area 22% of NREGA work on water 

conservation, 24% on renovating water bodies, 18% drought 
proofing etc – This generates employment and also restores 
ecology for livelihood and food security



Are we prepared to sustain ecology for 
livelihood and food security….

Jhabua 1985 
A moonscape devoid of any vegetation

Jhabua 1997 
Soil and water conservation begun in 1994 begin 

to bring life back to the land

Success :  increase in water level, crop yields, 
income; decrease in migration, ecological 

regeneration- economic transformation

Why is Jhabua successful?
• Public participation. 

• Appropriate financial and institutional strategies.
• Respect traditional knowledge



Sukhomajri Village 1985
Degraded watershed of a small reservoir built 

by the villagers

Sukhomajri Village 1998

Well protected catchment of the village reservoir A 
thick forest of Acacia catechu has come up in the 

catchment which has an estimated value of  Rs. 90 
crore (US $20 million)

But under law they cannot cut. It is forest 
department property



Protect water regime 

Agriculture in Jaipur-Tonk
district.

Fenced five years of 
drought.

100 wells..water at 50 feet..note 5 
years of drought…no canal 
irrigation…no government



• Climate and the Urban challenge



Urban Growth: but neglect of green land; water 
bodies; sewage management make our cities 

vulnerable….. Mumbai floods



Inherently toxic and unsustainable growth

•The urban-industrial model 
inherently toxic. It is extremely 
resource intensive

•Unsustainable growth:

•Chennai: 235 km (Veeranam lake) and now planning to 
go farther 300 Km (Veeranam extension project).

•Bangalore: 95 km (Cauvery) pumping 1000 m 
elevation.

•Delhi : 450 to 500 km (from Tehri dam)

•We have to “leapfrog”. Find 
alternative pathways to growth

Chennai

Veeranam
lake 

Map of Tamil Nadu



The subtle link between local air pollution and hea t 
trapping gases….

• Local pollution can enhance the warming 
effects….

• HC + NOx lead to regional ozone but also to 
background hemispheric ozone

• CO becomes CO2 but consumes OH radicals along 
the way increasing CH4

• Diesel PM increases PM10 & PM2.5 & ultrafine PM 
but also black carbon

• Now the emerging science says that warming gases can 
enhance local public health impacts as well…Eg, each 
increase of 1 degree Celsius caused by carbon dioxide, can enhance PM 
and ozone build up. The resulting air pollution can lead thousands of 
additional deaths and many more cases of respiratory illness and asthma 
etc. (Mark Jacobson 2008)



Make city plans more sustainable:
Reinvent the idea of mobility

Need aggressive roadmap on fuel 
economy standards and clean 
emissions standards 

Need strong policy framework for low 
carbon fuels

Reinvent  mobility to reduce usage of 
cars and increase ridership of public 
transport

IEA  estimates 100 per cent 
difference in oil use in a 
future scenario dominated by 
high quality bus system as 
opposed to personal vehicles 
in Delhi

ADB projects that in 
Bangalore an increase in 
public transport share from 62 
per cent to 80 per cent can 
save 21 per cent of fuel 
consumption.



Thank you 

Rich Lands Poor People: Is ‘Sustainable’ Mining Poss ible?


