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A Century Old Prediction

• In 1896, the Swedish scientist                        
Svante Arrhenius  predicted that                    
human activities would interfere 
with the   interaction of sun with the 
earth, resulting in global warming 
and climate change

• His prediction has become true 
• Climate change is now disrupting 

global environmental stability 
• Life on earth during the last few 

decades is proof that it is
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Global 
Environmental Issues

Global warming 
Loss of biodiversity

Ozone layer depletion
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Climate Change
• Factors that force climate change:

- Variations in solar radiation 
- Deviations in the earth's orbit 
- Continental drift and 
- Changes in GHG concentrations

• Present debate is on climate 
change  

caused by human activity (or)
Anthropogenic Global Warming

(AGW)
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20C Bottleneck

• Climate change is powering 
growth – True!

• To limit AGW to 20C would cost          
1% of World GDP

• If we do nothing now, we might 
end up spending 10% of GDP in 
trying to contain it and still not 
succeed

(Prof. Hans Joachim Schellnhuber, Director, Institute 
for Climate Impact Research, Potsdam)
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Global Warming
• Before the Industrial Revolution, human 

activities released very few gases into the 
atmosphere and all climate changes 
happened naturally 

• After the Industrial Revolution, fossil fuel 
combustion, deforestation and changes in 
agricultural practices, the composition of 
gases in the atmosphere got affected and 
climate and environment began to alter 
significantly 

• Over the last 100 years, the earth is 
getting warmer and warmer, unlike at least 
the previous 8000 years when 
temperatures have been relatively 
constant 

• The present temperature is 0.3 - 0.60C 
warmer     than it was 100 years ago
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Sources of GHGs 
leading to  

Global Warming
• Natural GHGs include water vapor, carbon dioxide, 

methane, nitrous oxide, and ozone
• Certain human activities, however, add to the 

levels of most of these naturally occurring gases 
• Carbon dioxide is released to the atmosphere when 

solid waste, fossil fuels (oil, natural gas, and coal), 
and wood and wood products are burned 

• Methane is emitted during the production and 
transport of coal, natural gas, and oil 

• Methane emissions also result from the 
decomposition of organic wastes in municipal solid 
waste landfills, and the raising of livestock

• Nitrous oxide is emitted during agricultural and 
industrial activities, as well as during combustion 
of solid waste and fossil fuels
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Implications of 
Global Warming

Rise in global temperature
• Global temperature rise by 2100 may reach 

6°C from the present 0.6 °C 
Rise in sea level 
• The mean sea level is expected to rise 9 -

88 cm by 2100, causing flooding of low 
lying areas and other damages

Food shortages and hunger
• Water resources will be affected as 

precipitation and evaporation patterns 
change                                  This will affect 
agricultural output                          Food 
security may be threatened and food 
shortages and famine may be widespread
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India could be more at 
risk

• Mathematical Models predict an average 
increase in temperature in India of 2.3 to 
4.8 °C for the benchmark doubling of 
Carbon-dioxide scenario

• Temperature would rise more in Northern 
India than in Southern India 

• It is estimated that:                                                      
7 million people would be displaced                      
5700 km2 of land and                                              
4200 km of road would be lost and                                                  
wheat yields could decrease significantly
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Six Villains

• The 6 major greenhouse gases 
are: 
Carbon dioxide (CO2)  
Methane (CH4) 
Nitrous oxide (N2O) 
Hydrofluorocarbons (HFCs) 
Perfluorocarbons (PFCs) and 
Sulfur hexafluoride (SF6)
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Implications of 
Ozone Layer Depletion

• Increased penetration of solar UV-B 
radiation is likely to affect human health 
with potential risks of eye diseases, skin 
cancer and infectious diseases

• Increased radiation is likely to change 
species composition thus altering the bio-
diversity in different ecosystems 

• In tropics and subtropics the distribution of 
phyto-planktons may change. It can also 
affect growth of  fish, shrimp, crab, 
amphibians and other animals

• Adverse effects on human health, 
terrestrial plants and outdoor materials



20/09/2010 15

Biodiversity Loss
• Biodiversity refers to the variety of life on 

earth 
• Over the past 150 years, deforestation has 

contributed an estimated 30% of the 
atmospheric build-up of CO2

• CO2 build-up is a significant driving force to 
the loss of genes, species, and ecosystem 
services 

• Climate change may change the 
competitive balance among species and 
might lead to forests destruction 

• Ecosystems will generally shift northward 
or upward in altitude, but in some cases 
may run out of space – as 10C change in 
temp. correspond to a 100 km change in 
latitude. So, average habitat shift by the 
year 2100 will be around 140-580 km
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Other Impacts of 
Biodiversity Loss

• Individual species may not be able to 
adapt. Species most threatened by climate 
change have small ranges, low population 
densities, restricted habitat requirements 
and patchy distribution

• Sea level may rise, engulfing low-lying 
areas causing disappearance of many 
islands, and extinctions of endemic island 
species

• Invasive species may be aided by climate 
change. Exotic species can out-compete 
native wildlife for space, food, water and 
other resources, and may also prey on 
native wildlife

• Droughts and Wildfires (due to drying out of 
vegetation) may increase

• Increased level of CO damages the coral 
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Major Cause of 
Faster Climate Change

• Major cause is increased energy 
production from fossil fuels

• Over exploitation of nature comes 
next

• Shift to Renewable energy and 
higher Energy Efficiency can slow 
the process

• Are they feasible practices? – Yes!
• We will see some initiatives done in 

Africa
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Water: A rare commodity in the area and families move very long distances to fetch water mainly from boreholes
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Main type of housing - Somali traditional house “Herio”, which environmental friendly
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Energy for Development

• 45% of Indians have no access to 
commercial energy

• There is a link between poverty & 
energy

• Without energy, poverty removal is 
not possible 

• For India’s growth rate to be 
sustained at 8-10% India needs 3-4 
times more energy

• Now China produces 5 times more 
electricity than India. PCGDP 2.6 
times
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Why can’t we leapfrog?

“One of the ironies at the turn of the 
21st century is that, in an age when 
the pace of technological change is 
almost overwhelming, the world will 
remain dependent - at least up to the 
year 2020 - essentially on the same 
sources of energy: oil, natural gas, 
and coal - that prevailed in the 20th

century”
- Guy Caruso

Director, Strategic Energy Initiative USA



20/09/2010 24

Green Technologies do 
better

According to REEEP, sustainable 
energy is:

• Energy meeting the needs of the 
present, without compromising the 
ability of future generations to meet 
their own needs

• Sustainable Energy has two 
components: 
Renewable energy and                        
Energy efficiency 
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LED Rechargeable Vs 
Kerosene Wick Lamps
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An Approach for Green Energy Application to Rural Areas

Renewable Energy
Technologies (RETs)

Micro-Hydro

Anaerobic
Digester

Biomass 
gasification

Wind
*********************************************

Solar 

Plant Oil/
Vegetable Oil 
(Not Biodiesel)

Productive 
Activities in 
Rural Areas

ICT/ Internet 
Facility

********************************************************

E-Governance

Small and 
Medium 

Enterprises

Kerosene 
replacement 

for home lighting
Using Light 

Emitting Diode
(LED) LAMPS

Community 
Development 

Centers

(Self Sustainable)
Energy Kiosk 

in rural
Communities
Using RETs

www.unido.org

www.unido.org
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Sun Flower For Food  And Energy  “Carbon  Neutral” Machakos
Community Power Generation Centre , Kenya  

SUNFLOWER 
SEEDS

SEPARATOR

LIQUID 
FERTILIZER

SOLID 
FERTILIZER 
COMPOST

NPK

COOKING OIL

NPK

Closed Nutrient Loop

NPK

AGRICULTURE

Energy for Productive Use

LIVES 
STOCK 
FEED

Biogas PlantBiogas Plant

GENSETGENSET

A technology developed to support UNIDOA technology developed to support UNIDO--Kenya’s Initiative on Rural Energy for Kenya’s Initiative on Rural Energy for 
Productive Use In offProductive Use In off--grid rural areasgrid rural areas

SUNFLOWER OIL

EXPELLER 

PRESS 
CAKE 

RESIDUES

DIGESTATE AS 
FERTILIZER

GENSETGENSET

Energy from bio fuels and organic waste for decentralized power Energy from bio fuels and organic waste for decentralized power generation for productive activitiesgeneration for productive activities

Community Power CenterCommunity Power Center
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Transforming Villages
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Mobile & LED Charging
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Oil expelling & 
Carpentry
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How can you Tom Tom?

• Librarians are custodians of 
information

• If you have the right skills, you 
an inform the public, students 
and the decision makers

• A non-invasive approach!
• Think how….
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