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Lifelong learning refers to continuous learning an individual perceives a wide range of 
information in terms of subjective, reflective, and experimental in relation to societal 
change in an institutional set up. The paper discuses about the environmental issues in 
particular about the various aspects of climate change, challenges encountered by the 
society and the integration of Institutional strategies to be adopted in order to aim for a 
zero Carbon society. The meaning of zero Carbon society refers to permissible levels of 
CO2 (Carbon Dioxide) and other green house producing gases in the Earth’s atmosphere 
so that the impact of climate change could be reduced to a minimal level. 
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Introduction 

Lifelong learning refers to the knowledge an individual experiences from cradle to grave. 
Here, the reference is relevant to environmental issues and its effect on climate change 
and the important role that an Institution as a whole provide  to combat the challenges 
posed by the environmental issues ,strategies to be implemented to aim at Carbon Zero 
society. Two major issues that present day society faces is the impact due to the variation 
of solar radiation and deviation of Earth’s orbit resulted as the result of continuous 
damage done by the human activities over decades.  

Cause and Effect of the Variation of Solar Radiation 

Solar variation refers here to changes in the amount of total solar radiation and its spectral 
distribution over multi-annual to multi-millennial time-scales. Normally solar irradiation is 
measured with the help of satellite for a period of 11 year solar cycle .The measurement 
was made for the last three solar cycles .It has been found that the amount of total solar 
radiation was about 1.3 W/m2 peak to trough for an 11 year solar spot or cycle. The amount 
of energy associated with solar radiation received at the outer surface of Earth's atmosphere 
averages 1366 watts per square meter. Though there is no direct measurement available to 
find the amount of radiation entering the Earth’s atmosphere, the intensity of solar radiation 
reaching the Earth has been relatively constant throughout the last 2000 years, with 
variations of around 0.1-0.2%. Recently, it has been interpreted that the total solar 
irradiance is varying in ways that are not duplicated by changes in sunspot observations or 
radio emissions. Illya Usoskin (2003) found that the sunspots had been more frequent since 
the 1940s than in the previous 1150 years. The reason for such variation is due to the fact 
that though the solar radiation reaching the upper atmosphere or the radiation reaching 
some point within the atmosphere, including the surface is absorbed by various gases 
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clouds and dust to some extent, however, the evidence show that the sunshine at the Earth's 
surface has been decreasing in the last 50 years possibly caused by increased atmospheric 
pollution. The variation of solar radiation results in variation of Geomagnetic effect 
(Sudden change in the Earth’s magnetic field as the result of variation in the natural display 
of light in the polar regions due to the interaction between the solar wind, the solar 
magnetosphere, the Earth's magnetic field, and the Earth's atmosphere). Solar Proton 
events (these are caused by showering of energetic solar particles (primarily protons) on 
Earth is released from the solar flare site. Some of these particles spiral down Earth's 
magnetic field lines, penetrating the upper layers of our atmosphere where they produce 
additional ionization and may produce a significant increase in the radiation 
environment).Galactic Cosmic rays (these are formed normally by the increase in solar 
activity accompanied by an increase in the “solar wind” which is an outflow of ionized 
particles, mostly protons and electrons, from the sun. The Earth's geomagnetic field, the 
solar wind, and the solar magnetic field deflect Galactic cosmic rays which would penetrate 
Earth’s troposphere causing more ionization of the particles resulting in increase in the 
surface temperature of the Earth). Cloud effect (Changes in ionization affect the abundance 
of aerosols that serve as the nuclei of condensation for cloud formation as a result, 
ionization levels potentially affect levels of condensation, low clouds, relative humidity 
whereas Clouds formed from greater amounts of condensation nuclei are brighter, longer 
lived, and likely to produce less precipitation. The decrease in cloud effect increases the 
humidity and less rainfall). Carbon-14 Production (The production of carbon-14 
(radiocarbon: 14C) also is related to solar activity. Carbon-14 is produced in the upper 
atmosphere when cosmic ray bombardment of atmospheric nitrogen (14N) induces the 
Nitrogen to undergo β+ decay, thus transforming into an unusual isotope of Carbon with an 
atomic weight of 14 rather than the more common 12. Paradoxically, increased solar 
activity results in a reduction of cosmic rays reaching the Earth's atmosphere and reduces 
14C production which would bring changes in carbon cycle ultimately resulting in the 
changes in the biosphere). 

Climate Change 

As the result of the variation of solar radiation increase in the average air and ocean 
temperature was observed showing the evidence of widespread melting of snow and ice, 
and rising global average sea level. The average Earth’s temperature rose to the extent of 
0.74 ± 0.18 °C over the period 1906–2005. The rate of warming over the last half of that 
period was almost doubles that for the period as a whole (0.13 ± 0.03 °C per decade, versus 
0.07 °C ± 0.02 °C per decade). This effect of climate change has been attributed to the 
release of Green house gases. The major greenhouse gases are water vapor, which causes 
about 36–70 percent of the greenhouse effect; carbon dioxide (CO2), which causes 9–26 
percent; methane (CH4), which causes 4–9 percent; and ozone (O3), which causes 3–7 
percent. Human activity for the past 20 years due to industrial revolution has increased the 
amount of green house gases in the atmosphere. In addition to industrial revolution burning 
of fossil fuels and deforestation has contributed to the production of green house gases. In 
the coming decade there would be increases in emissions at or above their current rate 
would very likely induce changes in the climate system larger than those observed in the 
20th century. Gallup poll (2008) conducted survey of 127 countries to find one third of the 
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populations in developing countries are unaware of climate change. Hence, it should be 
noted that people should be educated more about the climate change as the result of global 
warming in developing world and both developed and developing countries should think 
about cutting carbon emission according to their local needs which would reflect in the 
global need. 

Deviation of Earth’s orbit 

The Milankovitch theory suggests that the Earth's orbital characterized by normal three 
cyclical variations responsible for climate change. The basic idea behind this theory 
assumes that over time these three cyclic events vary the amount of solar radiation that is 
received on the Earth's surface. In the first cyclical variation, known as eccentricity, 
controls the shape of the Earth's orbit around the sun. This orbit gradually changes from 
being elliptical to being nearly circular and then back to elliptical in a period of about 
100,000 years. The greater the eccentricity of the orbit, the greater the variation in solar 
energy received at the top of the atmosphere between the Earth's closest (perihelion) and 
farthest (aphelion) approach to the sun. Currently, the Earth is experiencing a period of low 
eccentricity. The difference in the Earth's distance from the sun between perihelion and 
aphelion (which is only about 3%) is responsible for approximately a 7% variation in the 
amount of solar energy received at the top of the atmosphere. When the difference in this 
distance is at its maximum (9%), the difference in solar energy received is about 20%.  

The second cyclical variation is due to the fact that the earth rotates on its polar axis similar 
to spinning top changing its orbital timing of equinoxes and solstices. This effect is known 
as the precession of the equinox. The precession of the equinox has a cycle of 
approximately 26,000 years. 

  The third cyclical variation is related to the changes in the tilt (obliquity) of the Earth's 
axis of rotation over a 41,000 year period. During the 41,000 year cycle the tilt can deviate 
from approximately 22.5 to 24.5°. At the present time, the tilt of the Earth's axis is 23.5°. 
When the tilt is small there is less climatic variation between the summer and winter 
seasons in the middle and high latitudes. Winters tend to be milder and summers cooler. 
Warmer winters allow for more snow to fall in the high-latitude regions. When the 
atmosphere is warmer it has a greater ability to hold water vapor and therefore more snow 
is produced at areas of frontal or aerographic uplift. Cooler summers cause snow and ice to 
accumulate on the Earth's surface because less of this frozen water is melted. Thus, the net 
effect of a smaller tilt would be more extensive formation of glaciers in the polar latitudes. 

Periods of a larger tilt result in greater seasonal climatic variation in the middle and high 
latitudes. At these times, winters tend to be colder and summers warmer. Colder winters 
produce less snow because of lower atmospheric temperatures. As a result, less snow and 
ice accumulates on the ground surface. Moreover, the warmer summers produced by the 
larger tilt provide additional energy to melt and evaporate the snow that fell and 
accumulated during the winter months. As the result of this glaciers in the Polar Regions 
should be generally receding during this part of the obliquity cycle.  
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These three cyclic variation normally observed by the earth’s orbit is affected over the 
years through human activity triggers the changes in the solar radiation received by the 
atmosphere through the Milankovitch cycles.  

What is meant by Carbon zero society? 

Carbon zero society refers to minimal output of green house gases emission in the 
Biosphere. In recent years the public awareness regarding the accumulation of GHGs 
(especially CO2) in the atmosphere due to anthropogenic causes that the climate change in 
recent years.  The over-concentrations of these gases are producing global warming that 
affects long-term climate, with negative impacts on humanity in the foreseeable future. The 
zero carbon society is also referred as renewable energy economy. The aim of renewable 
energy economy is to integrate all aspects of itself from its manufacturing, agriculture, 
transportation and power-generation etc. around technologies that produce energy and 
materials with little GHG emission; and thus, around populations, buildings, machines and 
devices which use those energies and materials efficiently, and, dispose of or recycle its 
wastes so as to have a minimal output of GHGs. This is possible due to the development of 
new technology and policy will allow renewable energy and energy efficiency to play 
major roles in displacing fossil fuels, meeting global energy demand while reducing carbon 
dioxide emissions. In 2008 19 % of global energy has been consumed from renewable 
sources. It has been estimated that during the five-years from the end of 2004 through 
2009, worldwide renewable energy capacity grew at rates of 10–60 percent annually for 
many technologies. For wind power and many other renewable technologies, growth 
accelerated in 2009 relative to the previous four years. Though many countries are 
implementing low energy economy strategies resulting in Energy efficiency gains in recent 
decades have been significant, it appears that there is still much more that can be achieved. 
It is expected that with a concerted effort and strong policies in place, future energy 
efficiency improvements are likely to be very large.  

Institutional strategies to cut carbon emission 

Nuclear Energy 

Nuclear energy provides an alternate form of energy minimizing carbon emission but it has 
certain disadvantages due to the fact that there is lot of concern with the matter of spent-
nuclear-fuel storage, security and the uncertainty of costs and time needed to successfully 
implement carbon capture and storage (CCS) worldwide and with guarantees that the 
stored emissions will not leak into the biosphere. 

Agriculture 

In agricultural countries like India to cut the carbon emission Foodstuffs should be 
produced as close as possible to the final consumers (preferably within walking/cycling 
distance). This will reduce the amount of carbon-based energy necessary to transport the 
foodstuffs. Consumers can also buy fresh food rather than processed food, since carbon-
based energy might be used to process the food. Farmers should be educated to use drip 
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irrigation methods which involves low carbon economy. The electricity needed for 
agricultural purpose need to be encouraged to use other renewable energies. 

Livestock 

Livestock is another industry which consumes lot of energy to feed and water the animals 
.The meat and the leather obtained from the livestock also consume lot of energy for 
processing. In the low-carbon economy, such operations should use more water 
conservation methods such as rainwater collection, water cisterns, etc. and they will also 
pump/distribute that water with on-site renewable energy sources (most likely wind and 
solar). 

Fishing 

Fishing is another industry that consumes lot of electricity for cold storage purpose. The 
heat generated during refrigeration could be recycled in order to cut carbon emission. 

Mining  

Mining of metals and drilling of Natural gas results in the emission of green house gases. 
The energy required for this purpose should draw from renewable source of energy. 

In the secondary sector industries like basic metal processing, Non metallic product 
processing, wood processing, paper pulp making and Food processing requires a lot of 
energy. Hence, in such cases carbon emission could be reduced using high efficiency 
motors, high efficiency fans, solar energy etc. Developed countries having resources to 
invest in research programme to find innovative ways to cut carbon emission should extend 
their helping hand to developing as well as under developed countries by exchanging 
technology. 

How to implement Institutional strategies to cut carbon emission 

The above mentioned strategies to cut carbon emission must be spread to the society being 
the major stake holders. Though Environmental education being one of the subjects 
included in the school and college curriculum, it is not given its due importance. Center for 
environmental education CEE in India is striving to spread the awareness about 
environmental issues. One such programme is that CEE has developed national and 
international linkages with numerous agencies, governmental and non-governmental, 
working in related fields. These linkages are in the form of collaborative projects, exchange 
programmes, mail contact, symposia and seminars. It encourages its staff members to 
further facilitate the cause of EE by participating in workshops and seminars or delivering 
talks in fields related to EE. India had announced that it would reduce carbon emission 
intensity by 20-25 per cent by 2020 on the 2005 levels through a series of policy measures, 
including mandatory fuel efficiency standards on all vehicles. Further it committed that by 
introducing mandatory fuel efficiency standards on all vehicles by December 2011, model 
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green building code and amendment of Energy Conservation Act to make it necessary for 
industries to have energy efficiency certificates. 

Conclusions 

Carbon zero society could be aimed by considering some simple strategies to combat 
environmental issues listed below. 

Reforestation as a priority on India's environmental agenda. A major drive is under way 
nationwide to add 0.8 million hectares of forest per year, coupled with efforts to improve 
forest management, conservation, and regeneration and to boost local capacity and job 
creation for some of India's poorest communities. 

The Mission for Enhanced Energy Efficiency contains initiatives designed to improve the 
efficiency of energy use across sectors. The government has said the program will include a 
series of mandated efficiency standards for vehicles, buildings, and appliances; a market-
based mechanism to trade energy-efficiency certificates; and other mechanisms to finance 
efficiency efforts, such as tax exemptions and insurance funds. 

Using renewable energy is another way to cut carbon emission .In India there is lot 
sunshine and the Government is focusing on the utilization of solar energy. Already many 
individual buildings have installed solar panels to store solar energy. If this concept picks 
up its potential a lot of carbon emission could be cut. 

The overall diagrammatic representation to look for carbon zero society is represented as 
follows 
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It is concluded the by adopting effective institutional strategies both developed and 
developing world could look for emerging carbon zero society. 
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