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Abstract-In this paper, we analyze the standard of living of 
people in Kudankulam, where the nuclear plant is being 
constructed. There are several factors which affect the standard 
of living, we have taken some of the thrust areas of standard of 
living. The datas given in this are based on the several reports, 
articles come up in magazines and media. The datas where 
applied in Markovian process which is one of the cases of 
random process. The impact of Markovian process on the 
standard of living of the people is analyzed in this paper.  
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I. INTRODUCTION 

Standard of living refers to the level of wealth, comfort, 
material goods and necessities available to a certain 
socioeconomic class in a certain geographic area. It  includes 
factors such as income, quality and availability of employment, 
class disparity, poverty rate, quality and affordability of 
housing, hours of work required to purchase necessities, gross 
domestic product, inflation rate, number of vacation days per 
year, affordable (or free) access to quality healthcare, quality 
and availability of education, life expectancy, incidence of 
disease, cost of goods and services, infrastructure, national 
economic growth, economic and political stability, political 
and religious freedom, environmental quality, climate and 
safety. The standard of living is closely related to quality of 
life.Kudankulam Nuclear Power Plant is a nuclear power 
station under construction in Kudankulam in the Tirunelveli 
district of the southern Indian state of Tamil Nadu. 
Construction has been delayed due to anti-nuclear protests by 
the locals and People's Movement Against Nuclear Energy. As 
a prelude to the commissioning of the first unit of the plant 
having the capacity of generating 1000 MW, Engineers started 
its pre-service inspection on 30 June 2012 which is likely to 
take 10–12 days. Recently, Atomic Energy Regulatory Board's 
inspection of the reactor pressure vessel of Unit-1 was 
completed and no defects therein were found.Uncertainty 
continues over the future of the nuclear power project at 
Kudankulam in Tamil Nadu. More than a month after villagers, 
citing safety concerns, began protests near the plant site, the 
issue has turned into a state versus Centre row. Tamil Nadu 
Chief Minister J Jayalalitha has said the project can only go 
ahead after safety concerns of the people are addressed. In a 
strongly worded statement, Jayalalitha said, "The Central 
Government is conveniently shifting all responsibility on the 

state government. The state government's stand is that all work 
on Kudankulam should be stopped until the concerns of the 
people are addressed." The Tamil Nadu government’s 
crackdown on those protesting against the operationalisation of 
the nuclear power plant in Kudankulam is shocking. It has 
struck at the root of democracy, which is the right to freedom 
of expression. Today, we find that democracy is at the mercy 
of elected governments, and any form of protest is treated as a 
national threat. It is the poor foresight of successive 
governments that has led to the energy crisis in Tamil Nadu. 
Fans , mixers, laptops  have brought power consumption under 
pressure. The government is looking for an easy way out of the 
power crisis. Nuclear energy may be clean but the disposal of 
nuclear waste and safety are always tricky issues. One day, 
history will prove that KKNPP was a disaster. The coolant 
water and low-grade waste from the Kudankulam Nuclear 
Power Project (KKNPP) are going to be dumped in to the sea 
which will have a severe impact on fish production and catch. 
This will undermine the fishing industry, push the fisher folks 
into deeper poverty and misery and affect the food security of 
the entire southern Tamil Nadu and southern Kerala.Even 
when the KKNPP projects function normally without any 
incidents and accidents, they would be emitting Iodine 131, 
132, 133, Cesium 134, 136, 137 isotopes, strontium, tritium, 
tellurium and other such radioactive particles into our air, land, 
crops, cattle, sea, seafood and ground water. Already the 
southern coastal belt is sinking with very high incidence of 
cancer, mental retardation, down syndrome, defective births 
due to private and government sea-sand mining for rare 
minerals including thorium. The KKNPP will add many more 
woes to our already suffering people. More than 1 million 
people live within the 30 km radius of the KKNPP which far 
exceeds the AERB (Atomic Energy Regulatory Board) 
stipulations. It is quite impossible to evacuate this many people 
quickly and efficiently in case of a nuclear disaster at 
Kudankulam.The March 11, 2011 disaster in Fukushima has 
made it all too clear to the whole world that nuclear power 
plants are prone to natural disasters and no one can really 
predict their occurrence. When we cannot effectively deal with 
a nuclear disaster, it is only prudent to prevent it from 
occurring. Even the most industrialized and highly advanced 
country such as Germany has decided to phase out their 
nuclear power plants by the year 2022. Switzerland has 
decided to shun nuclear power technology. In a recent 
referendum, some 90 percent of Italians have voted against 
nuclear power in their country. Many Japanese prefectures and 
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their governors are closing nuclear power plants in their 
regions. Both the United States and Russia have not built a new 
reactor in their countries for 2-3 decades ever since major 
accidents occurred at Three Mile Island and Chernobyl.In our 
own country, Mamta Banerjee government in West Bengal has 
stopped the Russian nuclear power park project at Haripur in 
Purba, Medhinipur district and taken a position that they do not 
want any nuclear power project in their state. Similarly, the 
people of Kerala have decided not to host any nuclear power 
project in their state. 
 
Problem: 
1. Introduction To Markov Process 
One of the models of a random process is the markov process 
where the process depends only on the present value but not on 
the past value. Mathematically, a random process {X(t)} is 
called a markov process if given the value of X(t), the value of  
X(v) for v>t does not depend on the values of X(w), for w<t. 
Definition: A random process {X(t)} is said to be Markovian if  
P[X(tn+1) xn+1 / X(tn)=xn , X(tn-1)=xn-1… X(t0)=x0] = 
P[X(tn+1) xn+1 / X(tn)=xn] where t0 t1 t2… tn
tn+1.Here X0, X1, X2,…Xn,Xn+1 are called the states of the 
process. If the random process at time tn is in the state Xn , the 
future state of the random process Xn+1 at  tn+1 depends only 
on the present state Xn and not on the past states Xn-1 ,Xn-
2,…Xn. 
 
Definition : Let {X(t)} be a markov process which possess 
Markov property and which takes only discrete values whether 
t is discrete or continuous. Then {X(t)} is called as Markov 
Chain.Mathematically, we define the Markov Chain as follows. 
If P{Xn = an / Xn-1 = an-1 , Xn-2 = an-2 …, X0 = a0}  
P{Xn = an / Xn-1 = an-1} for all n then the process Xn ; 
n=0,1,2…, called as Markov Chain. Here a1, a2, …, an are 
called the states of the Markov Chain. 
  
A Transition Probability Matrix For A Markov Chain 

                                 States of Xn 0 1 2 3

States of Xn-1 

0
1
2
3    

0 1 0 0
0 .3 0 0 .7 0
0 0 .3 0 0 .7
0 0 1 0

 
 
 
 
 
   

 
II. FACTORS OF STANDARD OF LIVING IN   

KUDANKULAM  
 

The construction of the nuclear plant in Kudankulam has an 
effective impact of the standard of living of the people of 
around Kudankulam. For the case study of this analysis we 

consider some of the main concerns. They are health, 
environment, marine, psychological well being, economy. 

 
Health:  It is the level of functional or metabolic efficiency of 
a living being. In humans, it is the general condition of 
a person's mind and body, that is to be free 
from illness, injury or pain. The world health  
 Organization (WHO) defined health in its broader sense in 
1946 as "a state of complete physical, mental, and social well-
being and not merely the absence of disease or infirmity. 
 
Psychological well-being: It refers to how people evaluate 
their lives. According to Diener (1997), these evaluations may 
be in the form of cognitions or in the form of affect. The 
cognitive part is an information based appraisal of one’s life 
that is when a person gives conscious evaluative judgments 
about one’s satisfaction with life as a whole. The affective part 
is a hedonic evaluation guided by emotions and feelings such 
as frequency with which people experience pleasant/unpleasant 
moods in reaction to their lives. The assumption behind this is 
that most people evaluate their life as either good or bad, so 
they are normally able to offer judgments. Further, people 
invariably experience moods and emotions, which have a 
positive effect or a negative effect. Thus, people have a level of 
subjective well-being even if they do not often consciously 
think about it, and the psychological system offers virtually a 
constant evaluation of what is happening to the person. He 
defined psychological well-being in terms of internal 
experience of the respondent and their own perception of their 
lives and focused both on momentary moods and long term 
states of their mental well-being. 
 
Marine AND Fishing: The marine fish harvested in India 
consist of about 65 commercially important species/groups. 
Pelagic and midwinter species contributed about 52% of the 
total marine fish in 2004.India is a major supplier of fish in the 
world. In 2006 the country exported over 600,000 metric tones 
of fish, to some 90 countries, earning over $1.8 billionMarine 
and freshwater catch fishing combined with aquaculture fish 
farming is a rapidly growing industry in India. In 2008 India 
was the sixth largest producer of marine and freshwater capture 
fisheries, and the second largest aquaculture farmed fish 
producer in the world. Fish as food—both from fish farms and 
catch fisheries—offers India one of the easiest and fastest way 
to address malnutrition and food security. 
 
Environmental wellbeing : It reflects our degree of awareness 
and appreciation of the critical role the environment plays in 
our individual wellbeing. We know that humans are the part of 
it and all human activity impacts and as well as spoil the 
environment. It can be maximized by accepting personal 
responsibility for the conservation of our natural resources, 
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preservation of nature‘s beauty and insuring all ecosystem 
services remain viable. 
  
Economy :An economy consists of the economic system of a 
country and it includes the labor, capital, land resources and 
the Manufacturing, production, trade, distribution and 
consumption of goods and services of that area. A given 
economy is the result of a process that involves its 
technological evolution , history and social organization, as 
well as its geography, natural resource endowment and ecology 
as main factors. These factors give context, content, and set the 
conditions and parameters in which a economy functions.The 
case study of this issue was analyzed and the following 
transition probability matrix was constructed.   The state of the 
people before they rejuvenated the protest after the Fukushima 
disaster in is taken as the   Xn-1  state of the Markovian 
process and the present status of the people is taken as the Xn 
state of the Markovian process. 

a= the psychological well being 
b= the environment 
c= the marine 
d= The health progress of the people  
e= the economy 

The Transition Probability Matrix obtained by the above 
process is given by       
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Long run: 

If  n ,....,,  321  be the stationary distribution of the 

Markov process, then by property of 


 

    P  
To analyze this problem we try to find out the standard of 
living of the people in the long run as 
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a + b + c + d + e = 1 

 
Solving the SIMULTANEOUS equations , we get the values as  
 

a =
2

27 ; b =
2
9 ; c =

7
27 ; d =

13
54 , e =

11
54 

 
a = 8% ; b = 22%; c = 26%; d = 24%;  e = 20% 

 
III. CONCLUSION 

The outcome from the application of Markovian process on 
some of these factors of standard of living has yield the 
following results , we can see that the health is affected 24%, 
environment  is affected 22%, marine is affected  26%, 
psychological well being is affected 8%, and economy is 
affected 40%. 
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