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Abstract

The quality of housing comprises many housing 
facilities in the micro-environment and house 
structure such as house type, electricity, drinking 
water, sanitation etc. The study of housing quality 
is necessary to measure the standard of living and 
technological advancement of a society. This paper 
is an attempt to understand the housing quality in 
rural areas of Paschim Medinipur district with 
special focus on Amkopa village under Garbeta-II 
block. Different indicators to measure the housing 
quality have been fixed and different statistical 
techniques like Deprivation Index, Composite Score, 
Co-efficient of Variation and Simple Percentage 
Calculation, rates, ratios are applied here. The study 
reveals that the quality of housing in Amkopa Village 
is very low.

Keywords: Composite Score, Deprivation Index, 
Electricity, Housing Quality, Standard of Living

Introduction

Housing can be defined as an architectural unit for 
accommodation in order to protect occupants from 
the forces of nature. Housing is closely associated to 
the process of overall socio-economic development. 
It provides the shelter and raises the quality of life. 
The World Health Organization (1961) describes 
the housing as the provision of any physical 
structures, used for shelter, which includes facilities, 
equipments, services and devices needed for healthy 
living. The quality of housing comprises many 
housing facilities in the micro environment of house 
structure such as house type, electricity, drinking 
water, sanitation, drainage etc. The quality of rural 
housing in developing countries like India, widely 

differ from the urban housing quality. Lack of 
housing finance and accessibility of basic amenities, 
limited mobility of rural households, the lack of 
vibrancy, and marked volatility in agricultural 
income and lastly remote and inaccessible location 
are the combined factors for low housing quality 
in rural sectors (Bhide, et.al, 2009). The study of 
housing quality is necessary, because it is a yardstick 
to measure the standard of living and technological 
advancement of a society.

It is evident that the quality of housing, job 
opportunities, income level, and migration are the 
controlling factors of quality of life of a region. Due 
to lack of access to basic amenities and services, 
rural households are faced to live in an unhealthy 
condition. The housing quality of a region is the 
net outcome of the interaction of socio-economic, 
political, and environmental factors. Rural areas are 
such part of a society that is generally bypassed from 
the provision and development of basic infrastructure 
due to lack of investment and proper channelization 
of government funds. Lack of consciousness among 
the rural people is also a responsible factor, which 
makes the lives of rural people miserable.

Objectives

	 The study has following four major objectives:

1.	 To analyze the internal variation of the selected 
indicators of housing quality across the 
Community Development Blocks (CD Blocks) 
of Paschim Medinipur district.

2.	 To examine the regional disparity in housing 
quality at the block level of Paschim Medinipur 
district.
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3.	 To analyze the housing quality in Garbeta-II 
block at village level.

4.	 To study the socio-economic condition and 
housing quality of Amkopa village of Garbeta-II 
block.

Database

The present paper is based on both primary and 
secondary sources of data. In order to attain the 
main objective of the study, Household Survey 
approach has been adopted to generate the primary 
data. Primary data has been collected from Amkopa 
Village under Piasala Gram Panchayet of Garbeta-II 
block. Data are collected in a structured way with the 
help of scheduled cum questionnaire through door-
to-door survey.

The secondary data has been collected from the 
Houselisting and Housing Census, 2011; District 
Census Handbook, 2011 of West Bengal (electronic 
format). Beside this, few information have been 
collected from Piasala Gram Panchayet through oral 
discussion.

Methodology	

A systematic methodological principal has been 
followed in this study to select a village for field 
study. This can be explained as follows:

Pre-field Study:

At first, regional disparity in housing quality 
across the Community Development Block of 
Paschim Mednipiur district has been calculated 
using Deprivation Index. It has been analyzed that 
Garbeta-II block is the only Jungal Mahal Area 
under Medinipur sub-division of the district, which 
records high level of inequality in housing quality. 
Therefore, Garbeta-II block has been choose for 
the village level analysis regarding housing quality. 
In this context, Composite Score has been used to 
examine the housing quality at village level of the 
concerned district. Therefore, all the villages are 
grouped into five categories. From the very low-level 
group of housing quality, Amkopa village has been 
selected for primary survey, which is a Scheduled 
Tribe (ST) dominated area.

Field Study:

The primary data has been generated by interviewing 
people of the Amkopa village under Piasala Gram 
Panchayet of Garbeta-II block with the help of 
well-structured questionnaires through door-to-door 
survey. Therefore, total 24 households as per 2011 
Census have been selected randomly for field survey. 
The study has been done very carefully to evaluate 
the quality of housing in the village.

Post-field Study:

Data and other informations collected during the 
field survey are compiled. The compiled data is 
analyzed and interpreted precisely to explore the 
socio-economic condition and housing quality of the 
Amkopa village.					   
	 Simple rates, ratios, and percentage calculation 
are used for the analysis of the primary data. On the 
other hand, the block and village level secondary 
data related to the housing quality are analyzed using 
different statistical techniques.

	 While examining the disparity in the level of 
quality of housing across the blocks of Paschim 
Medinipur district, the Deprivation Index (DI) has 
been worked out using the following formula:

Deprivation Index, (DI) = 

Where, Mxi and Mni are the largest and smallest value 
of the indicators among all the blocks and Oij is the 
value of ith indicator in jth block

To calculate the internal variation among the 
different selected indicators across the blocks as 
well as villages of the particular block, the following 
formula has been used:

Coefficient of Variation, (CV) = 

Where, ‘σ’ and ‘  ’ are the value of standard deviation 
and mean of the concerned indicator.

To measure the disparity in quality of housing, 
village-wise of the concerned block, the formula is 
as follows:

Z-Score (zij) =
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Where, Zij= Standard value of the indicator i in 
village j. xij = Actual value of indicator i in village 
j. x̅ = Mean value of indicator i in all villages, s.d = 
Standard deviation of variable i in all villages.

The village-wise Z-Score of all indicators have been 
added and the average has been taken out, which may 
be called as Composite Score (C.S) for each village 
of the concerned block. It may be expressed as:

Where, zij= total of the Z-Scores of all indicators for 
each village, N = Number of indicators.

The high value of composite Score denotes the high-
level of housing quality and lower value shows the 
low-level of housing quality.

The indicators, which are taken to examine the 
quality of housing in the present study, are as follows:

The percentage share of households with – 1. Good 
conditioned Census houses, 2. Owned housing 
status, 3. Permanent house structure, 4. Three 
dwelling rooms, 5. LPG/PNG connection as fuel 
used for cooking, 6. Safe drinking water sources (tap 
water collected from treated and untreated sources), 
7. Separate kitchen facility inside the houses,  
8. Electricity as main lighting source, 9. Septic tanks 
as flush/pour flash latrine, 10. Drainage connection 
(closed and open both).

Study Area

Paschim Medinipur district is one of the backward 
district in West Bengal, which is situated between 
21°36′35′′ N to 22°57′3510′′ N latitude and between 
86°33′50′′E to 88°12′40′′E longitude. The district 
comprises four sub-division- Kharagpur, Medinipur 
Sadar, Ghatal and Jhargram sub-division. Among 
the 29 CD Blocks, Garbeta-II is one and only Jungal 
Mahal Area in Medinipur sub-division.

There is 264 inhabited villages covering 10 Gram 
Panchayets across the Garbeta-II block. Among the 
inhabited villages, Amkopa is one of the small village 
under Piasala Gram Panchayet with 24 households 
acquiring 60.42 hectors area with more than 90% ST 
(Scheduled Tribe) population as per 2011 Census. 

Findings

Inequality in Housing Quality in Paschim 
Medinipur District: Block Level Analysis

West Bengal is one of the urbanized states in India 
as per 2011 Census. In West Bengal, 68.11% people 
live in rural areas where 33.19% HHs are good 
conditioned. Based on ownership status, 95.62% 
HHs are owned and 36.03% HHs are permanent in 
nature. On the other hand, 40.31% HHs have electric 
connection as the main source of lighting. About 4% 
HHs have LPG/PNG connection as cooking fuel. 
About 20% HHs have latrine facility connected 
to septic tank. The safe drinking water facility is 
supplied to about 11% rural HHs. About half of the 
households have separate kitchen inside the house 
in rural areas. About 30% HHs have three dwelling 
rooms and only 15.30% HHs have wastewater outlet 
to drainage connection in rural Bengal.

In West Bengal, Paschim Medinipur district is one 
of the backward district. In rural areas of the district, 
the condition of HHs is not very good because the 
share of HHs in most of the indicators is below 20% 
except the share of HHs in respect of good, owned 
condition as well as availability of safe drinking 
water and electricity as a major source of lighting. 
The indicators-wise regional imbalance is measured 
through Co-efficient of Variation across the CD 
blocks and it is shows that the internal variation is 
highest in case of accessibility of safe drinking water 
(81.79%) followed by LPG/PNG, permanent HHs, 
three dwelling rooms, drainage connection where 
the CV value is above 50%. On the other extreme, 
there is very low internal variation among the HHs 
across the blocks with regard to the owned housing 
status (below 1% CV value) that means the regional 
disparity is more consistent in case of households 
with good conditioned, owned status, separate 
kitchen facility within the house, electricity and 
sanitation connected to septic tank.

After measuring the internal variation of each 
indicator, the Deprivation Index (D.I) has been 
applied to measure the inequality in housing quality 
across the blocks. Here, it has been analyzed that out 
of 29 CD Blocks, 21 blocks are experiencing high 
level of inequality in terms of housing quality and 

Composite Score
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5 blocks are experiencing low level of inequality 
and the remaining 3 blocks report medium level of 

inequality in housing quality (Table 1).

The highest inequality is prevailing in Binpur-
II block and lowest inequality is in Daspur-I and 
Kharagpur-I block regarding housing quality.

Among the 29 blocks, only Grabeta-II is the only 
Jungal Mahal Area under Medinipur sub-division in 
the district, which records high level of inequality in 
the context of rural housing quality. Therefore, this 
block has been selected to observe the micro-level 

scenario of housing quality. To measure the level of 
housing quality in the village-wise of the concerned 
block, the Composite Score has been used. There is 
wide range of variations in housing quality, which 
varies from highest of 1.54 score in Amdiha village 
to lowest of -1.00 score in Rangametia village. 
The entire array of variation in Composite Score 
of housing quality has been grouped into five 
categories, which is shown in Table 2 below:

Category DI Values No. of CD 
Blocks

Name of the CD Blocks

Low Below 0.30 05 Garbeta-I, Daspur-I, Daspur-II, Salboni, Kharagpur-I
Medium 0.31-0.40 03 Garbeta-III, Ghatal, Midnapore

High Above 0.41 21

Binpur-I, Binpur-II, Garbeta-II, Chandrakona-I, Chandrakona-II, 
Keshpur, Jhargram, Jamboni, Gopiballavpur-I, Gopiballavpur-II, 
Nayagram, Sankrail, Kharagpur-II, Debra, Pingla, Sabang, Narayan-
garh, Keshiary, Dantan-I, Dantan-II, Mohanpur

Table 1. Inequality of Housing Quality: Distribution of CD Blocks in Different Categories of  
Deprivation Index

 Source: Calculated by the author based on Houselisting and Housing Census, West Bengal, India, 2011.

Categories Composite 
Score

No. of 
Villages

Percent of 
Villages Name of the Villages

Very High 1.01 and 
above 09 3.41 Amdiha, Mahalisai, Balibandh, Bandhi, Amlasuli, Puinchharabara, 

Puinchharachhota, Humgarh, Nagdipara

High 0.51 to 1 22 8.33

Keshia, Goaltore, Kuchlasuli, Pingbani, Erimara,Teskona, 
Jungalbarikupageria, Lakshiabad, Shirishdanga, Rijband, 
Jharnadanga, Agarband,Chunpara, Alui, Kayabad, Chandabila, 
Metaldoba, Tangasol, Shutkujuri, Piasala, Bagdangra, Bagridi

Medium 0 to 0.50 88 33.33

Jamdahara, Domahani, Krishnasol, Harimara, Kalabati, Amjor, 
GachhUpra, Adalia, Shyamsundarpur. Sarengagar Mayna, 
Patharpara, Shitalpur, Parashia, Bisharbandh, Bablapani, Kharkata 
Bhururbani, Sundargere, Murakati, Kadasol, Daldali, Pinrrasuli, 
Betjharia Baranakdana, Kushtara, Dumardiha, Gorabari, Chengsol, 
Dudpatri, Kadamdiha, Nangalmura, Shiyarbani, Kumari, 
Barakadra, Chamtubad, Keshia, Gotsol, Panrdaha, Saltora, Kenja, 
Lakshiapal, Kakurara, Barashalgeria, Barabolbandi, Shitalpur 
Naya Bankati, Dolderia, Pat Tentul, Jaypur, Kontore, Bhatmaudi, 
Penchamura Malibandi, Khanapar, Padurbankati, Deriapur, 
Rajadali, Manikdipabara, Shuknakhali, Salgeria, Dhobani Chatra, 
Banribot, Baramasia, Kalabati, Suthanrar, Chakbindu, Dubda, 
Deulkala, Chemia, Gohaldanga, Birpathari, Barabagpichhla, 
Metyala, Umrapata, Kiamacha, AgayaIchharia, Madnapur, 
Harigeria, Patasol

Table 2. Housing Quality: Distribution of Villages under Garbeta-II Block in Different Categories of 
Composite Score

Rural Housing Quality: A Case Study of Amkopa Village, Garbeta-II Block
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Low -0.50 to 
-0.01 118 44.70

Chechuria, Makli, Karanji, Bhalukbasabara, Rengtia, Keshia, 
Kadambandi, Ruparghagra, Bankati, Khajrabara, Nenguria 
Bara, Kunarpur, Hathimasan, Amdiha, Kadma, Peruabad, 
Nayabankati, Bhuniasol, Dobati, Bhandarpur, Amlachati, 
Metyal, Parakanali, Chhota Dharampur, Pitli, Nischintapur, 
Bulanpur, Hatia, Singla, Chhota Patasol, Nischintapur, 
Kenkanali, Dubrajpur, Benachapra, Bathantor, Dumuria, 
Chhagalia, Jirapara, Betjharia, Bhedya, Kerumara, Karasai, 
Kewakol, Nimkata, Dharampur, Shankhabhanga, Kankrisol, 
Gopinathpur, Subalbandi, Shirsa, Hirasol, Gangaduari, 
Gotshingla, Dhamchia, Karasol, Dhekineja, Lagiluari, 
Kusumdanga, Jamira, Thakurpara, Khasjangal Nischintapur, 
Hatibari, Chhotashalgeria, Junsol, Baglada, Aulia, Shuribanka, 
Babudanga,Chhota Chengsol, Barachengsol, Garduara, Naya 
Bankait, Bhama, Kupageria, Amakonda, Jharia, Panduri, 
Dhanghori, Ashargram, Kankdaha, Dhitingi, Chhatardanga, 
Kamilakon, Bhalukkulia, Sarbot, Taldanga, Ghagra, Arabari, 
Bankati, Mayna, Sitarampur, Talbandi, Jangalabadi, Baulara, 
Chekuasol, Dhobasol, Shiromonipur, Lalitpur, Basudebpur, 
Kurkutbandi, Jagardanga, Baranagara, Shalband, patharberia, 
Indkuri, Moldanga, Chhotapichhla, Dhepua, Hamargora, Ukhla, 
Bargiutra, Birbandi, Dubrajpur, Darikanchrator, Raghunathbari, 
Kundra Kantapal, Gopalnagar, Kanchrator, Chotadhadka

Very Low -1 to -0.51 27 10.23

Baishnabsol, Chhotaborobari, Balikhunia, Bandrisol, Bankisol, 
Sirisbani, Andharia, Chhota Nakdana, Khapribhanga, Bara 
Chauli, Anusol, Kushkati,Chatrakhulia, Ekaria, Baraelageria, 
Chhotaelageria, Dhajuri, Ghusingdanga, Amkopa, Ashnasholi, 
Barasol, Patharmari, Rangametia, Bankumari, Amjor, Peruajol, 
Bhandar Bandh

Total 264 100
Source: Source: Calculated by the author based on Houselisting and Housing Census, West Bengal, India, 2011.

The Micro Level Analysis Of Housing Quality in 
Sample Study Area		

In order to get an insight into the prevailing factors, 
which are responsible for low level of housing quality, 
a detailed household survey has been conducted in the 
Amkopa village as a sample study area. Amkopa is 
a small, isolated village from the heart of the Piasala 
Gram Panchayet.

Demographic Characteristics

The Amkopa village is a Scheduled Tribe (ST) 
dominated area with 19 HHs out of 24 HHs that 
are surveyed. The remaining 5 HHs are of General 
category. There is 116 population lived in 24 surveyed 
HHs. The male and female population in the village 

is 52 and 64 respectively. Therefore, the sex ratio is 
1231 female/1000 male. The child sex ratio is 666 
female/1000 male.

Socio-economic Characteristics

The total effective literacy rate is 80.10%. The male 
literacy rate is 95.65%. The female literacy rate is 
68.33%, which is much lower than the average literacy 
rate of the village. The female illiteracy rate (35.93%) 
is much higher than the male illiteracy (15.38%). 
The formal educational attainment is also high for 
male population (84%) than the female population 
(64%). However, for the both, the share of population 
decreases with the increase of the level of education. 
The dependency ration in the village is very low (21% 
approximately).
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In the village, there is an almost 45% worker live 
in. Among them, 50% population are engaged as 
agricultural labour, followed by 34% as cultivators and 
rest 16% fall under other working category (business). 
Out of 24 HHs, 37.50% HHs falls under Rs. 2001 to 
4000/month income group followed by below Rs. 2000/
month (29.16%), Rs. 4000 to 6000/month (20.83%) 
and above Rs. 6000/month (12.50%). Therefore, it can 
be said that as most of the people are cultivator and 
agricultural labour with low age and their economic 
condition is very poor, which affects their standard 
of living and as well as their educational status. The 
dependency ratio in the village is very low (above 
21%).
Housing Quality

In the village, all households are residential and owned 
in nature. More than half of the total HHs are in livable 
condition, followed by good (33%) and dilapidated 
condition (13%). The predominant building materials 
used for construction of roof, floor, and wall are tin 
(94.50%), mud (79.17%), and mud/unburnt bricks 
(83.33%) respectively. Out of 24 HHs, about 38% 
HHs have one dwelling room, which makes over 
congestion and unhealthy living condition within the 
house, followed by three rooms (29.17%), two rooms 
(25%), and four rooms (8.33%). Most of the inhabitants 
household size is 5 (29.17%) and lowest is 2 (4.17%).

As it is small-clustered village, there is 5 number of tap 
water source near premises and 7 number of borehole 
within the village. One tube well is present here but 
it is not working properly. The tap water is used for 
domestic purpose but the water from borehole is used 
for both domestic as well as agricultural purpose. About 
80% HHs collect tap water from treated sources and 
20% from boreholes. More than half of the total HHs 
has responded that the quality of the water from tap and 
borehole is good. The iron content is the main problem 
of water quality. The villagers face difficulties to get 
minimum requirement of water during the summer 
season due to the frequent power cut. Most of the HHs 
does not use water purifier for drinking purpose.

There is no individual latrine in the households of the 
village. Under the Mission Nirmal Bangla, few public 
latrines have been constructed with no lighting and 
water connection. Therefore, only 15% HHs use the 
public latrine and remaining HHs are compelled to 

practice open defecation. Most of the public latrines 
have become abundant or villagers use the latrines for 
other purpose. There is no drainage connection in the 
village.

 The main source of light in the village is electricity 
(about 80% HHs) and only 20% HHs have no electric 
connection. They use kerosene as a source of lighting. 
Frequent power cut is the main problem in the village. 
About 66% HHs use firewood as fuel for cooking 
purpose and the rest number of HHs use LPG/PNG as 
cooking fuel.

Conclusion

The present paper has analyzed the socio-economic 
condition and housing quality of Amkopa village. 
This is an isolated, small, and clustered village with 
24 HHs as per Census 2011. This is a village located 
in Garbeta-II block (Jungal Mahal Area) which is 
experiencing low housing quality as per the analysis 
using Composite Score. To observe the ground truth, 
the field survey has been carried out to examine the 
socio-economic status as well as housing quality of 
the households of the Amkopa village. It is observed 
from the study that it is a Scheduled Tribe (ST) 
dominated village, where sex ratio is low. Most of 
the people are engaged in agricultural activity in 
which the proportion of agricultural labour is high.

The literacy rate is good in this village i.e. 80% but 
due to the poor economic condition and poverty, 
the educational attainment in formal institution is 
continuously lowering down with increase of the 
level of education. One Sishu Siksha Kendra (SSK) 
Primary School is present within the village, which 
attracts pupil from Amkopa village itself as well 
as from other nearest villages. Therefore, from the 
demographic and socio-economic condition, it is 
noticed that there is a huge potential human resources 
in the village, because a large share of population 
belong to working age group. In other words, as the 
dependency ratio is low and literacy rate is high, 
there is a light of hope for the development of the 
village. Only, Governmental initiative is necessary 
to improve their socio-economic condition by 
implementing different scheme related to education 
and economy. Demographically they have the 
potentiality, only educational and economic support 
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is necessary to upgrade their standard of living, 
which can accelerate the prosperity of Indian 
economy. It is a commonly known fact that if any 
part of a society remains backward; it pulls down 
the overall growth of a nation. All households in the 
village are kuccha, residential and owned in nature. 
One dwelling room with more than 5 household 
size promotes over congestion and unhealthy living 
condition. There are three beneficiaries HHs who 
have got housing facility under Pradhan Mantri 
Awas Yojana Gramin (PMAYG) Scheme. There 
is no indoor source of drinking water within the 
households. All HHs depend on outdoor public tap 
or bore hole for drinking water. Water scarcity is the 
main problem during the summer season due to the 
frequent power cut. There is no individual latrine 
within the HHs. Mainly open defecation is practiced 
by the villagers. The public latrines, which are given 
by Piasala Gram Panchayet under Mission Nirmal 
Bangla are generally not used by the villagers due to 
the lack of consciousness and poor condition of the 
latrines. There is no drainage connection as waste 
water outlet. Electricity is the main source of lighting 
but frequent power cut hampers the daily livelihood. 
Firewood is the main fuel used for cooking purpose. 
Therefore, it can be concluded that the households 
of the Amkopa village is characterized by high 
literacy rate, low dependency ratio, low educational 
attainment, agricultural activity with low wage, poor 
economy, over congestion, poor housing condition 
and lack of accessibility to basic amenities to 
maintain a good quality standard of living (except 

safe drinking water availability). Therefore, as a 
whole, housing quality, or the quality of life in this 
ST dominated village is poor. Therefore, proper 
implementation of Central or State Government 
Schemes and villagers’ awareness are necessary to 
upgrade the quality of life of Amkopa village.
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Abstract

Rural areas always play a pivotal role in Indian 
perspective. Though the majority of the dwellers 
belong to villages but the service delivery propensity 
is always toward the urban centres since the post 
independence period. Therefore, rural Bengal is 
facing an acute shortage in the provision of basic 
amenities and facilities. In the light of the above 
discussion, the present paper endeavours to examine 
the availability and variability of basic amenities 
across blocks in Paschim Medinipur district. 
The paper is based on secondary sources of data, 
collected from various publications of Census of 
India for the year 2011. The study reveals that there 
is a heavy ‘demand and supply’ problem regarding 
basic amenities to the rural households. The 
capacities of the local governments in many rural 
areas are overburdened. So it becomes difficult to 
formulate plans and programmes for the holistic 
development of the rural areas.

Keywords: Quality of life, Basic amenities, Rural, 
Regional imbalances, Deprivation index.  

Introduction

It is evident that most of the economic activities in 
India, as also elsewhere in the world, are concentrated 
in the towns or cities. The urban centres, therefore, are 
considered as the engines of growth in any economy. 
But rural areas always play a pivotal role in Indian 
perspective. It is obvious that India still lives in 
villages. Around 70 percent population still resides 
in rural areas. Though the majority of the dwellers 
belong to villages but the service delivery propensity 
is always toward the urban centres since the post 

independence period. Observing the discrimination 
between rural and urban areas once Gandhi Ji told 
“if the village perishes, India will perish too. It will 
be no more India...”. Due to the crunch of various 
socio-economic facilities, cultural opportunities, non 
availability of basic amenities and assets, scarcity 
of infrastructure, explosion of population etc., 
the quality of life of rural India gradually decline 
with the march of time. The term Quality of Life 
(henceforth abbreviated as QoL) is used in a wide 
range of extent. Here QoL is assessed on the basis of 
availability of basic amenities. Generally, QoL refers 
to the general wellbeing of individuals and societies. 
So quality of life is that degree of wellbeing to which 
a person enjoys the important possibilities of his/ 
her. On the other extreme, basic amenities refer to 
those requirements which are necessary (although 
not sufficient) for anyone’s daily life and has direct 
linkage with QoL. The future prospect of the pace 
of socio-economic transformation of the country 
relies on to a large extent on the availability of 
basic infrastructure facilities and social amenities. 
The availability of these services reflects upon the 
quality of life in rural areas. Ironically, however, 
the quality of life in rural India leaves much to be 
desired. The rural areas in the country rank very 
low in the world with regard to the environment, 
infrastructure and basic amenities. Rapid growth in 
population unaccompanied by sufficient investments 
in rural development during the post independence 
period has led to a serious scarcity in the availability 
of infrastructure and basic amenities in villages in 
our country (Hassan and Daspattanayak, 2008; 
Bhunia and Daspattanayak, 2016).  

As per Houselisting & Housing Census, 2011, little 
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more than one-forth rural household in the country 
do not have access to tap water. Households are 
having poor access to safe drinking water available 
on a 24×7 basis. Similarly, nearly 80 percent of 
the households do not have toilet facilities within 
the premises while around 70 percent are yet to 
be covered by drainage facilities for the discharge 
of waste water. More than half of rural households 
of the country are found not to be electrified. The 
drainage system for the disposal of rain water is 
insufficient in most of the rural areas as a result of 
which water logging on the roads or streets and in 
the down areas becomes a common sight during 
the rainy season poising serious health hazards to 
the dwellers. These are some of the main reasons 
underlying not only ill health and high morbidity 
levels among the people, but also a low level of 
economic productivity of the rural areas. Apart from 
the deficiencies in basic amenities, the operation 
and maintenance of infrastructure poses another 
set of challenge for the local governance (Hassan 
and Daspattanayak, 2008). For West Bengal, these 
figures are more discouraging. The villagers of 
this state are also suffering from other insufficient 
basic facilities. The access of basic amenities to 
the households is not only poor in general but also 
inadequate which creates a dehumanised living 
condition in many rural areas in the state. Evidences 
also indicate a marked regional variation in the levels 
of amenities available to the villagers across West 
Bengal. The factors working behind this substantial 
shortage are broadly socio-cultural background, 
economic affordability and growing population. The 
deprivation suffered by the dwellers with regard to 
such amenities is a big challenge to development 
and led to the degradation of quality of life in West 
Bengal (Hassan and Daspattanayak, 2008). It is 
evident that there is a heavy ‘demand and supply’ 
problem regarding basic amenities to the rural 
households. The capacities of the local governments 
in many rural areas are overburdened. So it becomes 
more difficult to formulate plans and programmes 
for the holistic development of the rural areas. 

Objectives

In the light of the above discussion, the present 
paper endeavours to examine a comparative account 

between rural Paschim Medinipur district and rural 
Bengal as a whole with regards to the accessibility 
of basic amenities. In addition to this, the study is an 
attempt to judge the availability of select amenities 
as well as quality of life across blocks in Paschim 
Medinipur District. Apart from that, the present 
paper also examines the regional imbalances in the 
levels of select amenities across the blocks for the 
latest census year.

Materials And Methods

The paper is based on secondary sources of data, 
collected from the Houselisting & Housing Census, 
Census of West Bengal, 2011 and Primary Census 
Abstract, Census of West Bengal, 2011 (both 
electronic format).

All the above indicators are self explanatory in 
nature. However, as can be seen, two of these 
indicators need further explanation. ‘Safe drinking 
water sources’ here refers to water collected from 
tap (both treated and un-treated sources), well (both 
covered and un-covered), hand pump, tube well/ 
bore hole. Subsequently, ‘Drainage outlet system’ 
refers to both closed and open drains. 

In order to work out dispersion among different civic 
amenities across blocks with regard to percentage 
share of households having each of the select 
amenities, Coefficient of Variation has been applied. 
In addition to investigate the relationship between 
decadal growth of rural population (2001-2011) of 
different blocks and households with basic amenities 
Correlation Coefficient technique has been applied. 

On the other hand, while examining the disparity in 
the levels of basic amenities across the blocks in the 
district, a Deprivation Index has also been worked 
out using the following formula: 

, i ij

i i

X

X n

M O
Deprivation Index DI

M M

−
=

−

Where, ‘
ixM ’ and ‘

inM ’ are the largest and smallest 
values among all the blocks on the indicator, and  
‘ ijO ’ is the value of thi indicator in thj  block (i.e. the 
block for which the index is intended to be worked 
out). This is only a relative measure of deprivation 
with regard to a given basic service in a block. In 
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other words, the measure is based on the highest 
and lowest value in the state. As is evident from the 
equation, the value of the index will be varying from 
0 to 1.0. The best performing block with respect to 
a given service or amenity will have an index of 
perfect ‘zero’ while the one with the lowest coverage 
will report a perfect ‘one’. Thus, the further an 
observation from ‘zero’ the greater is the deprivation 
with respect to a particular service or amenity 
(Hassan and Daspattanayak, 2008).

Study Area

Paschim Medinipur district is one of the districts of 
West Bengal, located in the south-western part. It 
was formed on 1st January 2002 after the partition 
of Midnapore into Paschim Medinipur and Purba 
Medinipur. It ranks second in terms of geographical 
area (9,295.28 sq. km.) amongst the districts of 
the state. It ranks third in terms of rural population 
(4.58 million) as well as ranks fourth in terms of 
percentage of tribal population (14.87). Paschim 
Medinipur district is home to the most villages of 
any district in India. The 2011 census lists Paschim 
Medinipur as having 8,694 villages, of which 7,600 
are populated, and 1,094 are uninhabited. The 

district comprises three subdivisions viz. Kharagpur, 
Medinipur Sadar and Ghatal. There are 28 police 
stations, 29 development blocks, 8 municipalities 
and 290 gram panchayats. According to the 2011 
Census, Paschim Medinipur district has a population 
of 5,943,300. The district has a population density of 
636 inhabitants per square kilometre. Its population 
growth rate over the decade (2001-2011) was 14.44 
percent. Paschim Medinipur has a sex ratio of 960 
females for every 1000 males, and a literacy rate of 
79.04 percent. 

Result and Discussion

Always a society deserves quality of life for its 
residences. Therefore, the plan and policies have 
been introduced by the Government with a view 
to improve the standards of living of the people in 
an area. Rural Bengal presents a typical example 
of sub-standard quality of life and habitation for its 
dwellers. The situations in economically backward 
districts are even worse. Following table presents a 
comparative account of basic amenities available to 
the households of Paschim Medinipur district and in 
West Bengal as a whole for the rural households of 
the year 2011.

Basic amenities
Share rural of households with Gap  

(in percentage point)West Bengal Paschim Medinipur 
district

Safe drinking water sources 98.16 99.20 -1.04
Latrines within the premises 46.74 41.90 4.84
Electricity 40.31 48.90 -8.59
Drainage connectivity 15.30 7.60 7.70
Separate kitchen inside the house 49.03 41.90 7.13
LPG/PNG 3.96 2.80 1.16

 Source: Houselisting & Housing Census, West Bengal, 2011.

Table 1: Basic Amenities, West Bengal and Paschim Medinipur District, 2011

It is noted from the table that in terms of rural 
households with safe drinking water sources and 
households with electricity exceeds the share of 
state’s average. Though it is evident that the gap 
between the sate and the district with regards to 
the accessibility of safe drinking water is minimal 
but in terms of electricity district’s hare is around 
ten percent forward than the state as a whole. Apart 
from these amenities state holds better position than 

Paschim Medinipur district regarding the availability 
and accessibility of daily prime requirements. It is 
remarkable to note that the state’s share is twice 
in terms of the rural households having drainage 
connectivity for waste water outlet. There exists 
little more than 7 percent gap between the share 
of the state and district in terms of the household 
having separate kitchen inside the house. The gap 
is barely 5 percent regarding rural households with 

Quality of Life in Paschim Medinipur District: A Study of Basic Amenities
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latrine facility within the premises. The gap is quite 
minimal in terms of LPG/ PNG as cooking fuel to the 
rural households between the state as a whole and 
the district average. Therefore, it can be concluded 
that quality of life with regards to the households 
with basic amenities in Medinipur district is not up 
to mark level and the households are sustaining with 
sub-standard quality of life with comparison to the 
state as a whole. It is also noted that the condition 
and quality of rural Bengal as a whole is not good 
enough because half of the households are not 
enjoying the delivery accessibility of basic daily 
requirements.

Table 2 presents the percentage share of rural 
households with selected housing indicators for the 
blocks of Paschim Medinipur district during the 
latest census. The Deprivation Indices (DI), based 
on the equation mentioned above, with respect to 
the basic amenities are also given in the table. In 
addition, last two row of the table gives the values 
of Coefficient of Variation (CV) with respect to 
each basic amenities and Correlation Coefficient (r) 
between decadal growth rate in rural population and 
households having basic amenities. It is noted from 
the table that levels of household amenities are quite 
uneven across blocks. Likewise, it is remarkable to 
observe that within a block the disparity of different 
household amenities is also exist.

Every person aspires to a good life and every person 
has equal right to live a decent life irrespective 
of their socio-economic and regional geographic 
characteristics. But the phenomenon of inequality 
is persistent in everyday life of people especially 
those living in developing countries such as India 
(Venkatanarayana, 2013). These inequalities are 
also visible in West Bengal as well as in blocks of 
Paschim Medinipur district. This study looks at the 
most important aspects that shape human lives viz. 
basic amenities. In Paschim Medinipur inequality 
exists across the blocks in terms of availability and 
accessibility of basic necessities. Here six important 
basic amenities are discussed to identify the variations 
of each amenity. However, disparity across blocks is 
measured in terms of Coefficient of Variation, which 
varies from one amenity to another. It is revealed 
that, there are not much of the differences in the 

levels of households having electricity and separate 
kitchen inside the house. On the other extreme, there 
is very low variability among the households across 
the blocks with regard to the households having safe 
drinking water sources. The value of Coefficient of 
Variation, across the blocks, shows widest disparity 
in terms of households having LPG/ PNG connection 
as cooking fuel. The range of variation in the share 
of households having latrines within the premises 
and drainage connectivity for waste water outlet 
across the blocks is quite higher in magnitude. So 
it can be concluded that out of six select household 
amenities, the households having safe drinking water 
sources are more consistent than the other household 
amenities in the study area.

Table 2 shows the correlation between block-wise 
decadal growth rate of rural population (2001-2011) 
and household amenities in the form of Correlation 
Coefficient (i.e. ‘r’). It is noted that decadal growth 
in rural population is significantly correlated (at 0.05 
significant level) with households having electric 
connection. Though the growth in rural population 
is positively correlated with the households having 
safe drinking water facility and toilet facility within 
the premises but the relationship is not significant. 
Apart from that, relationship is negative among 
growth in rural population with households having 
drainage outlet facility, separate kitchen inside the 
house and LPG/ PNG as cleaner, efficient and non-
smoke producing fuel. The result signifies that the 
growth of availability and accessibility of basic 
amenities are not at par with the block-wise rural 
population growth in two consecutive census years. 

	 It is evident (referring back to Table 2) that 
though the considerable share of households of few 
blocks exceeds the share of the district as a whole 
and enjoying the availability of different basic 
amenities but these opportunities are not evenly 
distributed over all blocks of Paschim Medinipur 
district. Majority of the households of some blocks 
are living beyond this opportunity and pursuing 
with substandard quality of life. In addition to this, 
it is also reveals that share of basic amenities are 
quite variable across the blocks of the study area. 
The regional variability can be examined based on 
Deprivation Indices.
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The study conveys that out of 29 blocks, the average 
deprivation index is found maximum in Binpur-II 
block followed by Nayagram, Jamboni and Binpur-I 
etc. But the average deprivation index is much 
lesser in Daspur-I block followed by Daspur-II, 
Kharagpur-I and Garbeta-I etc. It is remarkable to 
note the fact that the western blocks (i.e. Binpur-II, 
Nayagram, Jamboni and Binpur-I) report a very low 
level of household amenities (i.e. high level of DI) 
as well as low quality of life in the rural areas. This 
is more so in the southern block (i.e. Nayagram). 
But the availability of these household amenities 
are better in Garbeta-I, Salboni, Keshpur, Debra, 
Daspur-I, Daspur-II, Debra, Kharagpur-I, Dantan-
II blocks etc. because of various socio-economic 
factors. The disparity of basic amenities in the study 
area is presented in the Fig. 1 in terms of Average 
Deprivation Index.

Conclusion

In Paschim Medinipur district there exists a great 
amount of regional variation in the levels of basic 

amenities as well as quality of life to rural dwellers 
across blocks. With high per capita income and a 
high level of investments, few blocks report a higher 
share of population under these basic amenities than 
the district’s average vis-a-vis state’s average. In the 
less developed blocks, on the other hand, a sizeable 
household still lives in an absolutely dehumanised 
condition. On the other hand, the situation in some 
blocks are starkly miserable because of economic 
backwardness, low per-capita income, low 
work participation rate, dominance of scheduled 
population (SC, ST) and minorities, low literacy 
rate, and lack of awareness of benefits of desired 
basic amenities and quality of life. In the context 
of rapid and haphazard population growth it is all 
the more important to devise planning strategies 
which ensure for a better delivery of basic amenities 
and services leading to a all round improvement in 
quality of life of rural dwellers. No denying of the 
fact that from time to time different plan and policies 
are implemented by the central as well as by the state 
government for overall development of rural areas 
and for enhancing the levels of quality of life ever 
since the First-Five-Year Plan. But this huge burden 
will not removed over night. 

The first government-installed rural water supply 
schemes were implemented in the 1950s as part of 
the Government policy to provide basic drinking 
water supply facilities to the rural population. 
In 1972, the government began to improve rural 
water supply, and in the mid-1980s the issue was 
declared a national priority. In 2009, the Accelerated 
Rural Water Supply Programme was modified as 
the National Rural Drinking Water Programme 
(NRDWP) with major emphasis on ensuring 
sustainability of water availability in terms of 
potability, adequacy, convenience, affordability and 
equity, on a sustainable basis, while also adopting 
decentralized approach involving PRIs (Panchayati 
Raj Institution) and community organizations. 
As a result, by 2011, 95 percent of India’s rural 
population had access to some form of water 
supply infrastructure. But in practice however 
many systems were no longer functional. Now The 
Ministry has prepared a Strategic Plan for the rural 
drinking water sector for the period 2011 to 2022 

Fig. 1 : Regional Disparity in Paschim Medinipur, 2011
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(Ministry of Drinking Water & Sanitation, 2013). On 
the other hand, it is also noted that open defecation 
is a widespread and persistent health challenge for 
the rural areas. Policies like Central Rural Sanitation 
Programme (CRSP), was launched in 1986, the Total 
Sanitation Campaign (TSC) was launched in 1999 
and very recently Swachh Bharat Mission (SBM) is 
introduced to wipe out the problem. Similarly, it is 
evident that some of Indian villages have been living 
in dark for a long time. Few villages of our country 
lack the proper infrastructure for electricity even after 
72 years of Independence. Electricity is an essential 
requirement for all facets of life of human beings. It 
has been recognized as a basic human need. It is a 
critical infrastructure on which the socio-economic 
development of any region depends. Supply of 
electricity at reasonable rate to rural India is essential 
for its overall development. For a start, electric 
lighting makes the use of candles, kerosene and other 
pollution for lighting redundant, not only saving 
money (and providing more light) but a improving 
health. Electricity can increase productive hours in 
a household lead positive outcomes on education 
and economic well being. Observing the necessity 
of electricity Central Govt. has launched various 
policies and schemes especially for rural areas viz. 
National Electricity Policy 2003, National Electricity 
Policy 2005, National Rural Electrification Policy, 
2006, Deen Dayal Upadhyaya Gram Jyoti Yojana 
(DDUGJY), Rajiv Gandhi Grameen Vidyutikaran 
Yojana (RGGVY), Remote Village Electrification 
Programme, Village Energy Security programme 
and lastly in 2014 Central Government launched 
one of its ambitious projects of rural electrification. 
The centre plans to electrify 18,452 un-electrified 
villages within 1,000 days by May 1, 2018. To cope 
with the fuel problems Rajiv Gandhi Gramin Vitaran 
Yojana was launched and very recently Pradhan 
Mantri Ujjwala Yojana was launched recently (1st 
May, 2016) to provide ‘free LPG connections’ to 
women who belong to BPL (Below-Poverty-Line) 
households with a view to empowering women and 
protecting their health through reducing serious 

health hazards associated with cooking based on 
fossil fuel, reducing number of deaths due to unclean 
cooking fuel, preventing young children from 
acute respiratory illnesses caused due to indoor air 
pollution by burning the fossil fuels such as fire-
wood, dried cow dung, crop residue and low quality 
coal used for cooking. So keeping in view the current 
dynamics of rural development, it can be argued that 
that while aiming at improvement in quality of rural 
life we must strive for rural growth with a human 
face that is equitable and regionally balanced, where 
all the sections of rural population will get an equal 
share of the fruits of the economic development. 
At last but not the least it can be concluded that the 
problems for the rural areas regarding insufficient 
availability of basic amenities will not be solved over 
night. It will only be solved by public interferences, 
good social wills of the dwellers, participation of the 
NGOs with Govt. initiatives.    
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Abstract

Geography as a spatial science has been inherently 
challenging to the visually impaired learners as 
they face difficulties to grasp the concepts of space, 
time, location or to obtain particular set of skills 
like map reading, map drawing etc. Technology has 
revolutionized the modern era and has a significant 
impact on the discipline of Geography with the 
invent of GIS, GPS etc. Modern and advanced 
technological aids are helping learners to gain 
geographical knowledge rapidly and more aptly. 
Moreover, for visually impaired learners there are 
special technological devices which can increase 
their efficiency in learning Geography. 

Keywords: Geography, Assistive Technology, 
Visually Impaired (V.I.) Learners.

Introduction

The subject Geography is unique in its perspective 
as it is not circumscribed to a particular subject 
matter. It concerns itself with the copious conditions 
and activities on the earth-surface like people-
environment relationship, changes in environments 
and places, the socio-political and economic 
interconnections between different parts of the 
world etc. According to A. Bonnett (2012), it is a 
subject which connects different types of knowledge 
rather than compartmentalizing them. Geography 
talks not only about the diversities but also about 
the differences and inequalities in human society. 
In fact, from map reading to field-work, there are 
lots of activities inherent to Geography which 
makes the people with disabilities feel not updated 
in comparison to others. This is true especially in 
case of Visually Impaired (V.I.) learners because 

Geography focuses on concepts like location, space, 
distance, landform etc. which require vision to grasp 
the ideas appropriately and they have difficulty to 
build on knowledge and learn new or complex 
concepts and skills.

Defining Visual Impairment

The Rights of Persons with Disabilities Act (RPWD, 
2016) has recognized two types of ailment as 
visual impairment i.e. ‘blindness’ and ‘low vision’. 
According to RPWD act (2016), ‘blindness’ is a 
condition where a person either has total absence 
of sight or his/her ‘visual acuity’ is less than 3/60 
or 10/200 (Snellen) in the better eye with best 
conceivable correction; or limitation of ‘field of 
vision’ of the person, subtending an angle of less 
than 10 degree. Again, ‘low-vision’ is a condition 
where a person’s ‘visual acuity’ is less than 20/60 
up to 3/60 or up to 10/200 (Snellen) in the better eye 
with best conceivable correction; or limitation of the 
field of vision is less than 40 degree and up to 10 
degree. Here, the meaning of some terms demands 
clarification. Visual acuity generally means clarity 
or sharpness of vision and field of vision means the 
entire view or area encompassed by the eyes trained 
in any particular direction. 

Most of the visually impaired students have IQs 
within the normal range (Watson & Johnston, 2004). 
Hence, they can learn at par with typical students. 
Now, in order to cultivate and augment the concepts 
regarding space, landforms, physical environment 
etc. among the V.I. learners in a regular classroom, 
a teacher requires the help of technology.Hence, 
using different technological aids in classes having 
V.I. learners is of immense importance and almost 
inevitable in the subject of Geography. 
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Objectives

The objectives of the study include-

1.	To know about the difficulties faced by the V.I. 
learners while studying Geography.

2.	To acknowledge the relationship between 
Geography and technology.

3.	To know about the recent technological 
developments which enable and enhance 
Geography learning.

Geography & the unique barriers faced by the 
Visually Impaired

Geography is essentially a human creation. It begins 
with man’s attempt to recognize a particular extent 
of territory on this earth surface as his/her living 
space. Geography studies human being in relation 
to the natural environment in which he/she lives by 
evaluating all the factors which operate and influence 
in a particular environment or society. Geographical 
knowledge, skills and technology provide us a 
means to understand the rapidly changing physical 
and social environments of the world. According 
to J. Morgan (as cited in Hill, 2012) geographical 
knowledge can be considered as central to the 
understanding of the modern world. According to 
Bonnett (as cited in Hill, 2012) Indeed, if we can 
think about our past and present geographically, 
then only we will be better equipped to envisage 
our possible future (Hopkin & Lambert, 2010). It 
develops knowledge about different places, various 
environment and exploratory and problem solving 
skills among the learners. 

Geography is important for all the people (whether 
visually impaired or not) to know about the places 
where they live and to interact with environment 
successfully. Geography has a long tradition of 
representing its findings in terms of maps, graphs, 
charts, images etc. Hence, the emphasis is on 
visualization. Geography is very important for 
them to have the direction to find out a location. 
According to Golledge (1993), the general quality 
of life of all the people whether congenitally blind 
or visually impaired or sighted, depends to a large 
extent on our capability to make spatial decision. 
Lack of vision creates significant hindrance for 

normal functioning in everyday environment. Lack 
of visual experience effects in severe disadvantages 
to the process of obtaining spatial knowledge. For 
gaining spatial knowledge maps are important and 
maps are traditionally considered as unique tools 
of Geography. Using maps is part of our everyday 
life e.g. route maps or location maps are used by 
pedestrians, revelers, travelers etc., cadastral maps 
by revenue department, topographical maps by 
surveyors, students, administrators etc. Map reading 
and map drawing are necessary skills related to the 
discipline of Geography and these skills demand 
visual ability. Sight plays a significant role in many 
aspects of Geography starting from mapping to field-
work. Field-work is considered as a pivotal feature 
of Geography curriculum (Hall, Healey & Harrison, 
2002). It is necessary for mapping, surveying, to 
observe the physical features and to understand the 
relationship between physical features and cultural 
landscape, to facilitate the students with experiential 
learning etc. The methodological base of field 
work is characterized by a natural supremacy of 
visual sense over the others. Hence, Geography has 
always differentiated itself from disabled specially 
the visually impaired. But field work, whether it 
is environmental or socio-cultural, is designed to 
provide a ‘real-world experience’ to the students. 
Henceforth, it should be designed as a multi-
dimensional one (Hall, Healey & Harrison, 2002). 
Moreover, accessing GIS (Geographical Information 
System) is also difficult for the visually impaired 
learners.As a result, Geography as a discipline has 
always been very much challenging for the visually 
impaired learners. 

Geography & Technology

The Oxford English Dictionary defines technology 
as, ‘science applied to practical purpose’ (Fox, 
2005). We can describe technology as an application 
of science used to simplify our daily lives. The 
discipline of Geography has advanced, inherited 
and adapted abundant means to gather data about 
the earth’s surface (Lemberg & Stoltman, 1999). 
In the contemporary world, technology has truly 
revolutionized Geography and has a significant 
impact on the teaching-learning of Geography. 
Today, geographers enjoy some unprecedented 
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technological advancement like electronically 
instrumented data sources, G.I.S. for learning and 
communication, Global Positioning System (GPS) 
to locate places for field observation, computer-
based spatial and statistical analysis etc.It hasenabled 
the geographers toturn out to be the major users of 
the technology for research (Lemberg & Stoltman, 
1999). 

Now, the relationship between Geography and 
technology can be perceived from two perspectives- 
first, geographical dimensions of technology in 
society and secondly, technological dimensions of 
Geography in society. Geographical dimensions 
of technology in society means how technological 
ramifications have changed geographical 
understanding of the people in the society.It can be 
explained from important concepts in Geography and 
technology is reshaping the meaning of ‘location’, 
the significance of ‘distance’ by shrinking our 
globein terms of communication. In fact, technology 
has, sometimes, become the defining quality of the 
character of a place, e.g. Silicon Valley (Brunn, 
Cutter & Harrington Jr., 2004). Not only that, 
technology influences the work experience but, in 
turn the economy of a country by changing the skill 
requirements and escalating labour productivity.
David Harvey (1989) has truly said that, technology 
can alter human life experience by compressing 
time and space (Brunn, Cutter & Harrington Jr., 
2004). Technology has also transformed man-nature 
relationship as on one hand, it stimulates our demand 
for resources and contributes to environmental 
degradation (e.g. e-waste) and on the other hand, 
it develops measures for resource conservation 
and environmental protection (e.g. wind energy, 
solar energy, green technology etc.). The greatest 
advantage from GIS is the real-life applications 
of data and maps (Lemberg & Stoltman, 1999). 
Technology has made geographic communication 
more efficient and effective as electronic maps are 
readily available to the public for tracking weather, 
travelling, knowing the traffic conditions etc. 

Technology: making the world an inclusive one

From its initiation, technology has remained focused 
on removing social barriers and discrimination from 

human society (Hersh & Johnson, 2010). Technology 
treats its users at par irrespective of their gender, 
caste, skin complexion or religion.Technology 
wipes out the limitations in performing day-to-day 
activities which exist due to impairment. Essentially, 
everyone gets benefit when products, services and 
their underlying technologies are planned and 
deployed having persons with disabilities in mind 
because, if technology makes a task easier for persons 
with disabilities, then those without disabilities will 
also find it easier (De Witt, 1991). Thus, technology 
binds the world to be inclusive in nature. 

For centuries some simple technologies have helped 
persons with disabilities to gain access to the 
world around them for example, a walking stick, a 
wooden leg, wheelchairs or more recently, prosthetic 
limbs. When technology assists an individual with 
disabilities to perform major lifeactivities like 
hearing, speaking, seeing, moving body parts, 
interpreting information etc., it is called assistive 
technology (AT). Actually, assistive technology is 
an umbrella term which includes all the adaptive, 
accomodative and rehabilitative devices used for 
the people with disabilities and upholds greater 
independence by enabling people to execute tasks 
that they were formerly incapable to accomplish 
or would have difficulty in accomplishing them 
effectively. These devices have generated new 
opportunities for children with disabilities to 
learn, play and above all socialize in mainstream 
environment (Wisniewski & Sedlak, 1992). These 
assistive technology devices can be divided into 
two categories on the basis of their usefulness in a 
classroom having V. I. learners -

1.	Assistive technology devices useful for learning 
in a classroom

2.	Special assistive technology devices for learning 
Geography.

Assistive technology devices useful for learning in 
a classroom situation: Following are the assistive 
technology devices which are very much useful for 
V. I. learners-

Adaptive Calculator / Talking Calculator: Adaptive 
calculators can performfrom simple functions to even 
scientific functions.Generally adaptive calculators 



123

have large displays and large keys, tactile or braille 
keys. Sometimes, they have braille displays (which 
are very expensive) and speech synthesizers. These 
are called talking calculators. In a talking calculator, 
the user can hear the digits pressed and calculations 
are spoken. Digital talking calculators are available 
for both computers and mobile devices. 

Braille Notetakers: A braille notetaker is a device 
like laptop. The difference between a laptop and a 
braille notetaker is that a laptop has a visual display 
which it doesn’t have. Perkins-style braille keyboard 
or a standard qwerty keyboard is used for input and 
the output is generally produced through adjustable 
speech synthesizer and sometimes through 
refreshable braille displays.

CCTV/ Video Magnification (Closed Circuit TV): A 
video magnification camera allows a student with 
low vision to view their work through the use of a 
large monitor.Enlargement can be as much as sixty 
(60) times of the size of the original print.

Digital audio books: Digital audio books are 
auditory books in which human voice or computer 
synthesized voice is available in multiple formats. 
It can be played on a computer or a digital audio 
player. Here, we should know about DAISY (Digital 
Accessible Information System) which is a technical 
standard for digital audio books, reports, periodicals 
etc. DAISY is designed to be a comprehensive audio 
substitute for printed material. 

Electric Braillewriters: Electric braillewriters are 
portable braille typewriters which run by electricity. 
With the help of this machine students can write 
longer and faster than manual braille typewriter. 

Electronic Braille Embosser: Electronic braille 
embossers are a form of assistive technology as they 
print documents for the visually impaired users. 
A braille embosser is a device which is generally 
connected to a computer to produce printed materials 
in the braille writing system. Such an embosser not 
only can emboss braille quickly but also can work 
continuously. Thus, a blind individual can type 
braille and get an errorless printout.

Screen Reader: Screen reader is software programme 
which allows the V. I. users to read the text that is 

showed on the computer screen with the help of a 
speech synthesizer or braille display. A screen reader 
is the interface between the operating system, its 
applications and the user. The user commands by 
pressing different keys on the computer keyboard 
to instruct the speech synthesizer to read or spell a 
word, read a line or paragraph or full text. In addition, 
it permits users to perform more advanced functions 
e.g. reading highlighted text, reading pre-designated 
parts of the screen etc. Screen readers are presently 
available for use with personal computers having 
operating systems like Linux, Windows, Mac, IOS, 
Android etc.

Refreshable Braille Display: A refreshable braille 
display is an electro-mechanical device which 
provides access to information on a computer screen 
with the help of electronically raising and lowering 
different combinations of pins in braille cells. Such 
displays can be connected to tablets and smart 
phones. The screen is refreshable which means it 
changes continuously as the user moves the cursor 
around the screen. Braille display has advantages 
over synthetic speech as it provides direct access to 
information.

Reading Machine: A reading machine e.g. Kurzweil 
Reading Machine can convert many printed 
materials into speech. The conversion procedure is 
very simple. A small camera systematically scans 
the printed material. The scanning unit converts 
the signal into digital form. Then it is converted 
into speech. The reading machines can read out all 
common fonts found in books, magazines, reports 
etc. and at a much faster rate.

Special technological devices for learning 
Geography: Research studies have shown that pupils 
learn best when the subject matter is attention-
grabbing to them and demands active engagement 
of the learners in the learning process (Rea 1999 
as cited in Watson & Johnston, 2004).To ensure 
active engagement of learners, the teachers must 
use learning-teaching materials and these materials 
can be hand-made or technology induced. Special 
technological devices which can help the V. I. 
learners to learn Geography more effectively are as 
follow -

Geography and AssistiveTechnology: New opportunities for Visually 
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Talking Compass: For the blind pupils, it is a very 
convenient device as it uses advanced magneto-
resistive technology. One can use it in the field, on 
the road or anywhere else. Generally such compass 
has multilingual facility.

Talking Globe: In such a globe, whenever the stylus 
touches the surface or the control panel (attached to 
it), a clear synthesized voice provides geographic 
and socio-cultural information about that place. The 
user can stipulate the type of information and level of 
details by touching the accessible controls. The user 
can even compare the set data between countries. 

Talking Digital Map: Whenever an individual 
touches such map or a portion of it, she/he gets audio 
feedback. Generally used for navigation in a smaller 
area like university campus, society apartments etc.

Global Positioning System (GPS): Global 
Positioning System (GPS) is a satellite navigation 
system commonly used to determine position, 
direction and to assist with navigation. Such a device 
may help an individual with visual impairment to 
move more independently and safely whether within 
their surrounding environment or in faraway places.

Conclusion 

Thus, it can be summarized that with the help of 
the latest technological devices in the classroom 
experience of pupils with visual impairment can be 
greatly enhanced for Geography. Only technological 
endowments can remove the hindrances of learning 
and retention processes. Though technology has 
extended its horizons in every spheres of life the 
V. I. learnersface cascades of problems like proper 
knowledge about the equipments, the non-availability 
of the technological devices in the market, limited 
selection or choice of alternatives from available 
options, the exorbitant cost of equipments and proper 
training procedures about the utilization. 
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Abstract

The villages of Ajodhya Gram Panchayat of Purulia 
district are basically dominated by the rural tribal 
people, and they still now experience a challenging 
life to manage two square meals in a day in this 
globalized 21st century for their livelihoods. Thus 
a study was carried out to investigate the socio-
economic status of the concerned region. Their 
quality of life (QL) has been assessed using Quality 
of Life Index (QLI) taking 557 households randomly 
as sample from 25 villages out of 32 villages. The 
study reveals that the people are in distress condition 
with lack of adequate foods, healthcare facilities 
and employments. Overall condition of the people 
of all the villages in terms of QLI is very poor 
(0.199). Of the total villages, 16 villages are in very 
poor condition, and 9 villages belong to the poor 
condition in respect to QLI. An immediate step needs 
to be taken to uplift their socio-economic condition.

Keywords: Tribal people, socio-economic condition, 
quality of life, villages, Purulia.

Introduction

India is one of the fastest growing nations in the 
world in terms of its gross domestic product (GDP).  
Despite the vastness of area and diversification of 
cultures and languages of India, the country has 
to manage a huge number of populations in this 
globalized era. Population pressure on land is high; 

increasing food demand, unemployment, poor socio-
economic conditions, improper education, lack of 
awareness, rituals and many more things are acting 
upon the nation negatively. Irrespective of all these 
things, each and every society in this world targets 
to improve its socio-economic condition in any case, 
but it is quite true that all the parts of an area cannot 
prosper at a same rate within a given time frame. A 
large proportion of populations of the country cannot 
manage two square meals in a day irrespective 
of their castes, creeds, religions, languages and 
cultures. Majority of the tribal people are still in 
a distress condition in our country. The people of 
the Ajodhya Gram Panchayat of Purulia district, 
West Bengal are mainly rural tribal poor living in 
the hilly tract of extended part of Chhotonagpur 
plateau area. The area is remote by its location and 
forested. The infertile soil along with inadequate 
irrigation facilities restricts them from round the 
year cultivation. People mainly depend upon forest 
resources, which are the main sources of income. 
Thus unemployment has been a serious issue to the 
people of the Ajodhya. The Ministry of Tribal Affairs 
mentions that traditionally, the tribes in India have 
been pursuing an economy, which is much closer 
to nature, and using indigenous technology. The 
livelihood pattern of tribal people is characterized 
by forest-based livelihoods, poor agricultural 
technology and a stagnant or declining population 
with very low literacy rate and a subsistence level 
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of economy. A variety of economic activities were 
practiced by the tribes of India, depending on the 
availability of resources in their respective habitats. 
The tribal people have been experiencing significant 
changes from pre-independence period to present 
day in their economy and livelihoods. They are 
basically dependent upon natural resources, and the 
rapid rate of urbanization and industrialization has 
made substantial alteration and depletion in case of 
natural resources. Thus some people were forced 
to migrate, and they managed new space to live 
in, and those who did not leave their native places, 
spend live managing different occupations round 
the year (Ministry of Tribal Affairs, Government of 
India, 2014, p.95). It was believed by the disciples 
of Malthus that the state of underdevelopment as 
well as poor socio-economic condition is resulted 
from low level of per capita income and population 
growth in case of underdeveloped countries. They 
also advocated that there must be parity between 
existing population and resources available in an 
area to kick up the socio-economic development. It 
is known to us that majority of the people of third 
world countries having a high fertility rate live in 
a society, where poverty persists. To accelerate the 
rate of socio-economic development of a society, 
women must come forward to join the hands of her 
male counter parts as active members, who will be 
treated equally with men. The illiterate lower section 
people love to have a baby boy instead of a baby girl. 
The notion of having more children in a family will 
secure the socio-economic life of the household as 
perceived by the downtrodden people (Roy and Das, 
2011, p.412). Actually socio-economic condition 
can best be understood by the quality of life (QL) 
enjoyed by the people in an area. So income is not 
only the parameter to judge the QL. It has been 
defined by the WHO ‘QL’ as ‘individual’s perception 
of their position in life in the context of the culture 
and value systems in which they live in and in 
relation to their goals, expectations, standards and 
concerns (WHO, 1997, p.1). The parameters of QL, 
which are taken from social, health, environment 
and economic dimensions, help to prepare the 
quality of life index (QLI) and depending on that, 
four mentioned dimensions must be given more 
weightage to make it better for the people (Ontario 

Social Development Council, 1997, p.6). In relation 
to people’s socio-economic condition, the term 
QL is measured by its two variables like objective 
and subjective parameters. Both the variables have 
seven parameters, such as material well-being, 
health, productivity, intimacy, safety, community, 
and emotional well-being (Cummins, 1998, p.4). 
A good QL cannot be enjoyed without a secure 
source of income; in addition with that literacy 
and consciousness are also required. Tribal people 
are lagging behind in compared to other main 
stream people especially in terms of QL enjoyed 
by them. The aim of QL is to fulfil the basic needs 
of people in a society along with liberty of people 
to enjoy life by choosing their own way to prosper 
in the society as an esteemed citizen maintaining 
mutual understanding, trust, equity, connectivity 
and integration with others (Phillips, 2006, p.242). 
Here we try to focus upon the socio-economic life 
and basic facilities enjoyed by the poor tribal people 
of Ajodhya, which is almost 55 km away from the 
Purulia town and surrounded by the natural forest 
with lack of transportation facilities. The status and 
relative positions of the villages in terms of socio-
economic condition have been tried to explore in this 
paper. Thus in our present study we have prepared a 
QLI to determine the QL of each village taking few 
parameters of socio-economic condition.

Materials and Methods

The present study is done on Ajodhya Gram 
Panchayat of Baghmundi C.D. block, Purulia 
district of West Bengal to investigate the socio-
economic status of the concerned region, and their 
QL has been assessed using QLI. A number of 557 
households were randomly chosen as samples from 
25 villages out of 32 villages. The primary data were 
collected based on a structured questionnaire survey 
mainly on socio-economic conditions. Health status 
of people was also assessed pertaining to frequency 
and types of occurrences of various diseases. To 
assess the QLI of people of the area, 10 basic 
parameters were taken into consideration, such as 
house type and room (HTR), source of water (SW), 
sanitary facilities (SF), health condition (HC), intake 
of food (IF), educational status (ES), fuel used for 
cooking (FUC), valuation of assets (VA), mode of 
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transportation (MT) and family income (FI). Each 
parameter has been assigned a score (in between 
1 to 5) based on the performance of the household 
in case of that particular parameter. The best and 
the worst conditions are assigned the score 5 and 
1 respectively. The map and census data have been 
collected from 18th All India Livestock Census, 
Agriculture Implements & Machinery, Fishery 
Statistics, Purulia, West Bengal, 2007 and District 
Statistical Handbook 2012 of Purulia respectively. 

The QLI has been developed computing indicator 
index for each indicator adopting the following 
formula (1).

Where; = indicator index of  indicator, = actual value 
of  indicator, = maximum value of indicator and   = 
minimum value of indicator.

We use 10 dimensional Cartesian space based on 

indicators indices to know the actual position of 
village. The Cartesian space vector 1 represents the 
best QL of the people residing at Ajodhya Gram 
Panchayat, and 0 indicates the worst QL. Here we 
have used normalized inverse Euclidian distance 
method to compute QLI, and formula (2) is developed 
stressing each indicator same weightage (Bagli and 
Adhikary, 2015; Ghosh and Mandal, 2015). 

	

	

To keep the range of QLI in between 0 to 1, here we 
have used normalization of Euclidian distance. The 
methodology used by United Nation Development 
Programme (UNDP) to measure achievement or 
deprivation Index is less advantageous than our 
distance based approach (Bagli and Adhikary, 2015). 
The values of QLI have been divided in to five sub-
categories (Table: 1). Based on the QLI values, a 
ranking of all villages has been done to identify their 
hierarchical positions. 

Table 1: Range value of Quality of Life Index (QLI)

QLI Remarks

0 - ≤0.2 Very poor
>0.2 - ≤0.4 Poor
>0.4 - ≤0.6 Moderate

>0.6 - ≤0.8 Good

>0.8 - ≤1.0 Very good
Source: Authors’ computation

Ajodhya Gram Panchayat

Baghmundi is not only one of the backward C.D. 
blocks of Purulia district, but also in West Bengal, 
and Ajodhya Gram Panchayat belongs to this C.D. 
block. The topography of this Gram Panchayat is 
undulating hilly track. The globalised world could not 
touch it properly. Poverty, illiteracy, unemployment 
and lack of minimum health care delivery system are 
the common phenomena of the area. Geographical 
extension of the study area is 23010’25” N to 
23017’10” N and 8601’44” E to 86012’4” E (District 
Statistical Handbook, Purulia, 2012, p.1). Total 

households of the Gram Panchayat are 2326, and total 
population is 11468; where percentages of male and 
female population are 50.45 per cent and 49.55 per 
cent respectively as per the report of Census of India, 
2011. The Scheduled Tribe (ST) population occupies 
94.23 per cent of total populations. The literacy rate 
of the area is 35.94 per cent, where male-female ratio 
is 983 females per thousand males. Our primary data 
reveals that there are 967 females per thousand males 
(Table: 2). On contrary, dependency ratio of the 
Gram Panchayat is 51.46 per cent (District Statistical 
Handbook, Purulia, 2012, p.2-14). The condition of 
the area is hand to mouth.
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Table 2: Age group wise distribution of male-female populations at Ajodhya Gram Panchayat

Age Group Male (%) Female (%)
0-5 212 (13.10) 201 (12.85)
6-10 205 (12.67) 199 (12.72)
11-15 186 (11.50) 186 (11.89)
16-20 169 (10.44) 173 (11.06)
21-25 156 (9.64) 142 (9.08)
26-30 137 (8.47) 138 (8.82)
31-35 133 (8.22) 107 (6.84)
36-40 113 (6.98) 103 (6.58)
41-45   95 (5.87)   97 (6.20)
46-50   79 (4.88)   62 (3.96)
51-55   56 (3.46)   68 (4.35)
56-60   51 (3.15)   54 (3.45)
60+   26 (1.61)   34 (2.17)
Total 1618 1564

Source: Based on field survey, 2015

Figure 1: Location of the study area

Results and Discussion 
Living Conditions 
The study area is one of the poorest areas of the 

district Purulia. It is quite obvious that the people of 
the area will not enjoy a good QL (Table: 3). Majority 
of the households (70.74 per cent) live in katcha 
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houses, and about 33.57 per cent houses possess two 
rooms. Of the total, 97.66 per cent households did 
not receive any governmental aid for constructing 
houses. Even today nearly 11.49 per cent households 
access unconstructed and unsafe well for drinking 
water. At Ajodhya Gram Panchayat, about 74 per 
cent households are not electrified in present day. 
Moreover 90 per cent people go to open places for 
defecation, though the programmes like Swachh 

Bharat Mission by the Government of India, 2014 
and Mission Nirmal Bangla, Government of West 
Bengal, 2014 are already in full swing to abolish 
the open area defection. Majority of the households 
(96.23 per cent) do not have any bathroom facility. 
Most of the households use wood for cooking 
purpose (90.48 per cent), and those who do not have 
any sewerage provision in their houses are 85.09 per 
cent.

Table 3: Living condition of the residents of Ajodhya Gram Panchayat

Variables Classification Households (%)

Govt. aid for constructing  house Yes 13 (2.23)
No 544 (97.66)

Type of house
Pucca 37 (6.64)

Semi Katcha 126 (22.62)
Katcha 394 (70.74)

Number of rooms

One 53 (9.52)
Two 187 (33.57)

Three 147 (26.39)
Four 170 (30.52)

Source of water for all purpose

Tube well 249 (44.70)
Public tap 112 (20.11)

Common well 124 (22.26)

Dari (Unsafe and unconstructed well) 64 (11.49)

Others 8 (1.44)

Availability of electricity
Electrified (Own) 26 (4.66)
Electrified (BPL) 119 (21.36)
Non electrified 412 (73.97)

Type of sanitation
Public latrine (Govt. aided) 32 (5.75)

In house latrine 21 (3.77)
Open place defection 504 (90.48)

Cooking device

Electric 2 (0.35)
Gas 4 (0.72)

Kerosene 43 (7.72)
Coal 4 (0.7)
Wood 504 (90.48)

Bathroom facility Yes 21 (3.77)
No 536 (96.23)

Sewerage No 474  (85.09)
Yes 83 (14.90)

Source: Based on field survey, 2015
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Assets Possessed 

Assets possessed by the households are mainly: fan, 
television, bicycle, two-wheelers, mobile, etc. which 
are presented in table: 4. In this present juncture 
of the modern society, the assets possessed by the 
Ajodhya’s people are not good enough.  In respect to 
total samples, only 4.13 per cent have the access of 
television, and 30.16 per cent households use mobile. 

In this case, we have noticed a point during our 
survey that the transportation and communication 
system is not so well to access other facilities (like 
electronic gadgets) due to the remote geographical 
location. Almost 17.77 per cent households, those 
who are well-off, use the two wheelers to roam 
around for works or other purposes.

Table 4: Details of assets possessed by the residents of Ajodhya Gram Panchayat

Variables Households (%)

Electric fan 12 (2.15)
Mobile 168 (30.16)

Television 23 (4.13)
Cycle 426 (76.48)

Two wheeler 99 (17.77)
Refrigerator 2 (0.36)

Radio 17 (3.05)
Source: Based on field survey, 2015

Food Intake 

The frequency of consumption of selected food 
items by the studied tribal households is shown in 
table: 5. Rice is only the daily common food item 
among the tribal households of Ajodhya. Besides 
rice, pulses, wheat and vegetables are consumed 
daily by less than 30 per cent of households. Fruits, 

fishes, meats and milk are taken by the people 
occasionally. The economic condition of the tribal 
people does not allow them to have a healthy and 
balanced diet regularly. Actually the location of the 
area also plays an obstruction for their backwardness 
and ill-health due to lack of facilities related to health 
and opportunities of employments.

Table 5: Frequency of consumption of selected food items by the Ajodhya people

Food items 
Respondents (%)

Daily Once a week Once in month
Rice 557 (100) 557 (100) 557 (100)

Pulses 151 (27.10) 237 (42.54) 284 (50.98)
Vegetables 133 (23.87) 247 (43.34) 363 (65.17)

Wheat 211 (38) 229 (41.11) 257 (46.14)
Fruits 0 64 (11.49) 72 (12.92)
Egg 13 (2.33) 103 (18.49) 194 (34.82)
Fish 0 37 (6.64) 59 (10.59)

Chicken/Mutton 0 95 (17.05) 163 (29.26)
Milk 0 13 (2.33) 39 (7)

Source: Based on field survey, 2015
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Health Status

Health status in last one year of the family members 
of each household was investigated, and it was 
found that the majority of the households (57.09 per 
cent) were out of diseases. Members of households 
suffered from common diseases (cold, fever, cough, 
headache etc.) were found to be 34.65 per cent. In 
contrast only 8.25 per cent households had been 
suffering from long term diseases (diabetics, blood 
pressure, heart attack, skin problem etc). From the 

table: 6 we observe that primary health centre (PHC) 
of Ajodhya Gram Panchayat does not have the 
minimum health facilities to extend to its people; 
if any serious medical emergency turns up, people 
need to visit either block primary health centre 
(BPHC) of Baghmundi or PHC of Shirkabad or 
Sadar Hospital Purulia. The tribal people still in this 
globalized world depend on indigenous medicines, 
and sometimes they do have apathy on conventional 
healthcare delivery system.

Table 6: Health facilities provided (from January, 2013 to December, 2014) by the Ajodhya public health 
centre (PHC) 

  Facilities     Number   Facilities     Number 

No. of beds 5 No. of pathological tests done 0

Cabin 1 No. of endoscopies done 0
Emergency 3 No. of ECG done 0

Major surgeries performed 0 Bed occupancy 0

No of deliveries performed 0 No of emergency case received 1
No. of X-ray done 0 No of emergency case referred out 0
No. of USG done 0 No. of hospital acquired infection 0

Source: Monthly report of Ajodhya PHC, under Baghmundi C.D. block Pathardi BPHC, BMOH Office

Quality of Life Index (QLI) 

An area can best be assessed mainly on the basis 
of income, level of calories intake, expenditure on 
consumptions, health and education status. Many 
researchers suggested that we should rely not only 
on income but also other suitable parameters to trace 
out the poor and their standard of living (Geetha 
and Malarvizhi, 2015). Here in this study, we reveal 

the village wise level of socio-economic condition 
of tribal households based on the selected 10 
parameters of QL (Table: 7 & 8). It is found that out 
of 25 villages, 16 villages belong to the very poor 
condition in terms of QLI, and rest of the 9 villages 
experience poor condition. The average QLI value of 
all villages is 0.199, which indicates towards the very 
poor condition of QL of Ajodhya Gram Panchayat.

Table 7: Parameters used for the assessment of QLI

Sl. No. Indicators Classification Score

1 House type and room

Pucca + 4 rooms 5

Pucca + Katcha 4 rooms 4

Katcha + 3 rooms 3

Katcha + 2 rooms 2

Katcha + 1 room 1
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2 Source of water

Tube well 5
Tap water 4

Common well 3
Dari (unsafe & unconstructed well) 2

Other 1

3 Sanitary facilities
Own house latrine 5

Public latrine (Govt. aided) 3
Open place defection 1

4 Health condition
No disease 5

Common diseases 3
Long standing diseases 1

5 Intake of Food

Rice/Pulses/Vegetables/NV/Milk 5

Rice/Pulses/Vegetables/Milk 4
Rice/ Pulses/Vegetables 3

Rice/Vegetables 2
Rice 1

6 Education status

Higher secondary & above 5
Madhymik 4

Upper primary 3
Primary 2
Illiterate 1

7 Fuel used for cooking

Electric 5
Gas 4
Coal 3

Kerosene 2
Wood 1

8 Valuation of assets

>40000 5
40000-30000 4
30000-20000 3
20000-10000 2

<10000 1

9 Mode of transportation
Two wheeler 5

Cycle 3
No self Transport 1

10 Family income

>20000 5
20000-15000 4
15000-10000 3
10000-5000 2

<5000 1
Source: Authors’ computation

Tribal People of Purulia and Their Quality of Life
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Table 8: QLI of Ajodhya Gram Panchayat in Baghmundi C.D. Block, Purulia district, 2015 

Village name Mean QLI Rank Remarks
Lahadungri 0.277 2 Poor

Ajodhya 0.301 1 Poor
Kuchrirakha 0.228 8 Poor
Kushumtikri 0.180 19 Very Poor

Bhitpani 0.256 3 Poor
Kalha 0.199 15 Very Poor

Andhra 0.178 17 Very Poor
Bhunighara 0.237 6 Poor

Sahajuri 0.255 4 Poor
Sonahara 0.200 14 Very Poor
Bongada 0.191 12 Very Poor
Shilingda 0.167 18 Very Poor

Garur jhama 0.123 25 Very Poor
Edelbera alias simulbera 0.157 21 Very Poor

Chhatni 0.209 11 Very Poor
Saldi 0.132 23 Very Poor

Kurupahar 0.229 7 Poor
Telia bhasa 0.152 20 Very Poor

Punia shasan 0.151 22 Very Poor
Kalijharna 0.206 9 Poor

Alkusi 0.227 10 Very Poor
Ranga 0.241 5 Poor

Ushuldungri 0.186 13 Very Poor
Pitidiri 0.128 24 Very Poor
Susnidi 0.175 16 Very Poor

Average QLI 0.199 Very Poor
Source: Authors’ computation

Conclusion

The tribal communities of Ajodhya are the 
aboriginals of the district. With the passage of time 
society progresses towards the new developments 
and achievements, but history reminds us that 
the pace of advancement or development is not 
always same at all part of the society. Some of the 

people always lag behind. Sometimes it is because 
of lack of concern and lethargy of the community, 
or sometimes we the educated people never 
tried to bring them ahead to merge them with the 
mainstream population. Tribal community has been 
a deep bondage with the nature, mainly with the 
forest. They feel safe in the hand of nature, and also 
know how to protect the nature. But over the years, 
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the rate of depletion of forest has been increasing 
significantly due to illegal and unscientific cutting 
of trees. They are in helpless condition because 
in one hand, dependency on forest has started to 
decline, and on other hand, the agricultural activity 
is hindered by the existence of almost infertile soil 
as well as scanty irrigation facilities. The region does 
not provide any other employment opportunities. 
Thus the inadequate agriculture practices for few 
months of a year and forest woods are only the main 
sources of income of the tribal people. Now few 
people of the area move to different parts of India, 
mainly in Maharashtra, Gujrat, Kerala, Tamil Nadu, 
Andhra Pradesh, Orissa etc. for employments. But 
majority of the tribal people live a life of hands to 
mouth. We observed that the majority of the children 
are undernourished in the area. In the month of 
September, 2000 the United Nations Millennium 
Declaration was signed by the 191 United Nations 
members countries to achieve the eight millennium 
development goals by 2015. The first goal was to 
eradicate the curse of hunger and extreme poverty. If 
we look into Ajodhya, certainly we find the hunger 
and poverty, like two sides of a coin. The globalized 
21st century has been witnessing the cry and shout 
for foods of Ajodhya people. The situation must be 
addressed immediately without fail. The concerned 
authorities need to give more attention in this region 
to uphold the socio-economic condition of people to 
live a minimum standard of live.
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Abstract

Children are the future and most important asset of 
a society as well as a nation, and good health status 
of children is the wealth of that nation. Therefore, 
to ensure the progress of a healthy nation child 
health must keep protected. In this context main 
focus of the study is to identify spatial inequalities 
and variations and spatial pattern of different health 
risks among children of different districts of West 
Bengal. Fourth round District Level Household 
Survey (DLHS-4) data has been used here to make 
this analysis. These filtered secondary data has been 
transformed into tertiary data set and then various 
statistical calculations, cartographic techniques 
have been made by using Microsoft Excel 2013, IBM 
SPSS 23 software and different mapping have been 
created by using Q-GIS 2.12. In this study, health 
vulnerability has been considered based on three 
main index parameters like malnutrition, morbidity 
and immunization. The districts, which are consider 
as most vulnerable or moderately vulnerable in 
child health, are not equally poor from each aspects 
of these three parameters. Government must take 
adequate measures to mitigate these risks or health 
problems and to resist the prevalence of these risks. 
Beside this general people or parents of the study 
area must aware regarding the causes and effects of 
malnutrition, morbidity and immunization.

Keywords: Malnutrition Index, Morbidity Index, 
Immunization Gap Index, Child Health Vulnerability 
Index

Introduction

Children are the future and most important asset of 
a society as well as a nation, and good health status 
of children is the wealth of that nation. Therefore, to 

ensure the progress of a healthy nation child health 
must keep protected. In this context, it is globally 
recognize that nutrition and health status, both are 
indispensable part of each other. Therefore, the 
investment in health and nutrition may counted as 
another mode of great human capital investments 
for low-income social group or developing countries 
(Grossman, 1972; Becker, 1975; Edward and 
Grossman, 1978; Behrman and Deolaliker, 1987; 
Behrman, 1988). This nutritional and health status 
of children is can be represented by infant mortality 
rate. During last decade, the rate of infant mortality 
is declining, but still it is estimated as 57 deaths per 
thousand live birth. (DLHS 3, 2007-08). This rate 
is much higher in rural area than urban in India. 
The position of West Bengal is becoming good 
year by year among other state. It is now 31 death 
per thousand live birth (Census of India, 2011).  
Therefore, the health status is becoming better 
in West Bengal during last decade. Nevertheless, 
not all districts of the state are developing from 
this aspect in it very equally. Variation in socio 
demographic, eco-cultural and political condition as 
well as difference in regional development over the 
study area have made the difference in health status 
of children. Some district has developed the health 
status of under-five children. But some district are 
lagging behind in different health issues of children. 
Therefore, to ensure secure good health condition of 
under-five children of entire state, backward districts 
must bring out from different health risk of their 
children.

Objectives

Focus of the study is to identify spatial inequalities 
and variations among different districts in the study 
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area from the aspects of different dimension of 
health risk and health vulnerability. There is also an 
attempt to assess different types of health risk among 
the children of different districts of West Bengal and 
classify those districts into different level of child 
health risk. Therefore, based on all these risk factor 
the districts of the study area have to classify into 
different category of health vulnerability and to 
identify most vulnerable districts from this angle.

Study area:

Although the study area comprises of twenty-three 
districts at present, but when the survey was done 
there were only nineteen districts. Therefore, the 
data has been collected on nineteen districts. Hence, 
this study has been done on nineteen districts. 

Since the last decade, west Bengal is developing 
year by year from the aspect of child health in the 
whole country. Till now West Bengal have not reach 
at the satisfactory position in this matter. On the 
other hand, regional imbalance in socio economy, 
culture, demography as well as overall development 
has created different kind of health risk among 
under-five children of the study area. Although, 
some districts have come out from severe health 
vulnerability of child, some are not. This scenario 
lay behind to analyze health risk and vulnerability of 
children of these nineteen districts. 

Database and Methodology

The data on child nutrition, morbidity and 
immunization have been collected from fourth 
round District Level Household Survey (DLHS-
4), conducted in 2012-13 by International Institute 
for Population Science (IIPS) in collaboration with 
Ministry of Health and Family Welfare, Government 
of India. The survey was made on a total sample of 
6322 children for nutritional status, 1627 children for 
immunization status and 7358 children for morbidity 
status. In this context, the children only who were 
born and surviving since 01.01.2008, selected as 
sample child. The data regarding low birth weight 
baby has been collected from Ministry of Health and 
Family Welfare, Government of India.

These filtered secondary data has been transformed 
into tertiary data set and then various statistical 

calculations, cartographic techniques have been 
made by using Microsoft Excel 2013, IBM SPSS 23 
software and different mapping have been created by 
using Q-GIS 2.12.

To show spatial inequality in different indicators of 
child malnutrition, morbidity and immunization gap 
of the study area Lorenz Curve and Gini Coefficient 
has been created.

 Beside this, inter district variations of these selected 
indicators have been determined by coefficient of 
variation.

Where,  Standard deviation of the jth variable and, = 
Mean of the jth variable.

In this study child health risk and vulnerability has 
been determined by different indices. To construct 
malnutrition index, morbidity risk index and 
immunization gap index, values of each selected 
indicators of every dimension have been standardize 
by the given formula.

These standardized values of every selected indicator 
of each dimension of different districts of the study 
area have been combined with certain weighted to 
construct some indices like, Child Malnutrition 
Index, Child Morbidity Index and Immunization 
Gap Index. Therefore, Child Health Vulnerability 
Index has been determined by certain formula.

Child Health Vulnerability Index (CHVI) = 

Where, X= Child Malnutrition Index; Y= Child 
Morbidity Index; Z= Immunization Gap Index

Result and Discussion

Child Health Risk

Malnutrition

Under nutrition or Malnutrition is a serious health 
risk of children. It is strongly connected with child 

Spatial Analysis and Assessment of Child Health Risk and Vulnerability 
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mortality rates (WHO, 1983). Malnourished children 
are trend to face simultaneously different risk of 
morbidity and mortality (Mosley & Cowley 1991; 
Griffiths et al. 2002). 

In early stage, children who are surviving with 
malnutrition, most likely being affected with chronic 
illness and different physical or mental disabilities 
(Smith & Haddad 2000; Rajaram et al. 2007). Here 
Nutritional status of a child is determined through 
(NCHS and WHO, 1995) different anthropometric 
indices (Strauss et el., 1995; Kakwani et al., 1997; 
Ulijaszek, 1997;  Pal, 1999; Svedberg, 2001; 
Cogill, B. 2003;) which are derived by specially 
height/length, weight in combination with age. 
These indices are further categorize into Z-score 
classification system (Onis de M. et al., 1997; Cogill, 
B, 2003). Thus, the children whose height/length 
for age (HAZ), weight for age (WAZ), and weight 
for height/length (WHZ) are less than -2.0 standard 
deviation from its mean, identified as mal nutrition 
affected children. 

In this context less than 3.0 standard deviation 
Height for age (HAZ), Weight for age (WAZ) and 
weight for height (WHZ) of a child from the mean 
of total surveyed children of each district has been 
identified as severely malnutrition affected child. 

In addition, the children whose HAZ, WAZ and 
WHZ is laying between 3.0 standard deviation to 
2.0 standard deviation are consider as moderately 
mal nutrition affected children. In this study these 
three measures of malnutrition has been represented 
by three malnutrition indices. Like, Stunting Child 
Index, Underweighted Child Index, and Wasting 
Child Index. These three index has been constructed 
by aggregating standardized value of severely 
malnutrition-affected child with two third weight 
and moderately malnutrition-affected child with 
one-third weight. Therefore, six indicator have been 
selected primarily to construct this malnutrition 
index. These are, 1. percentage of children whose 
height for age are less than 3.0 standard deviation 
from its mean; 2. percentage of children whose height 
for age are laying between 3.0 standard deviation to 
2.0 standard deviation from its mean; 3. percentage 
of children whose weight for age are less than 3.0 
standard deviation from its mean; 4. percentage of 
children whose weight for age are laying between 
3.0 standard deviation to 2.0 standard deviation from 
its mean; 5. percentage of children whose weight for 
height are less than 3.0 standard deviation from its 
mean; 6. percentage of children whose weight for 
height are laying between 3.0 standard deviation to 
2.0 standard deviation from its mean.

Fig.1 Spatial inequality in different indicators of mal nutrition in West Bengal, 2012-13
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Spatial inequality and variation in malnutrition

Inequality and variation of the above-mentioned 
variables are noticeable in the study area (Figure 
no.1). It has been observed that inequality in case 
of severely malnutrition-affected children is higher 
than moderately malnutrition affected children in the 
study area. Gini coefficient values of each indicators 

(Table No.1) are also representing that.

On the other hand, variation in each indicator is 
also noticeable (Table No.1). Variation in severely 
malnutrition-affected children is higher than 
moderately malnutrition affected children over the 
study area.

Table No. 1 Spatial variation and inequality in different indicators of malnutrition in West Bengal, 2012-13
Indicator Mean Standard 

Deviation
Coefficient of 

Variation
Gini Coeffi-

cient
HFA_<3SD (Severely Stunting) 20.6895 5.6157 27.1430 0.1406
HFA_3SD_2SD (Moderately Stunting) 17.2632 3.5132 20.3508 0.1121
WFA_<3SD (Severely Underweighted) 15.1053 5.3906 35.6867 0.2011
WFA_<3SD_2SD (Moderately Underweighted) 22.0737 5.4342 24.6186 0.1353
WFH_<3SD (Severely Wasting) 14.4579 4.8706 33.6880 0.1804
WFH_<3SD_2SD (Moderately Wasting) 12.8053 2.6871 20.9844 0.1088

Spatial pattern of malnutrition

Malnutrition index has been determined to represent 
level of malnutrition over different districts of West 
Bengal. Malnutrition index of child is just a simple 
geometric mean of Underweighted Child Index, 
Stunting Child Index and Wasting Child Index. It 
can be pointed out from the map (Figure 1) that the 

district situated on Ganga delta, like Nadia, North 24 
Parganas, Hooghly, Kolkata and South 24 Parganas 
represent low vulnerable condition in comparison 
to other districts of the study area. In this context, 
the situation of Jalpaiguri, Birbhum and Murhidabad 
is very poor. Rest of the districts are representing 
relatively moderate condition in malnutrition. 

Fig. 2 Spatial pattern of Malnutrition among under five children in different districts of 
West Bengal, 2012-13

Spatial Analysis and Assessment of Child Health Risk and Vulnerability 
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Childhood Morbidity 

Different types of short term and long term physical 
illness or disease determine morbidity of a child. 
Just after birth an infant, go through different kind 
of health risk. This is the crucial period to protect 
their health from any type of health problems, 
complications, disease and ailments. But in West 
Bengal, influenced by different socio-demographic, 
eco-cultural and religious condition every parents 
cannot provide them adequate medical and 
healthcare service and facilities. Moreover, many 
times they ignore serious health complications of 
their child due to lack of knowledge. Therefore, an 
infant have to face different health risk, which affects 
their physical and mental health up to age of 5 years. 

Anemia is most harmful long-term disease faced by 
children due to malnutrition and lack of adequate 
food intake in different socio-economically backward 
region of West Bengal. 86.4 percent of child in the 
state are surviving through any kind of anemia 
(<11.0g/dl) and 6.3% are surviving with severe (< 
7g/dl) anemia (DLHS 4). Different research works 
have been shown that this anemia during childhood is 
associated with different harmful serious health risks 
including changes in immune response, deprivation 
in behavioral and cognitive development (Lozoff, B, 
et al., 1991, Irwin, JJ et al., 2001, McCann, JC, et 
al., 2007) growth reduction and morbidity and mortality 
increase (Passi, S.J. et al., 2001, Brabin, BJ. et al., 2001)).

In addition, acute respiratory infection (ARI) and 
diarrhoea, which can cause infant death, are most 
common short-term disease affected by under five 
children in different parts of the study area. Diarrhoea 
is a leading cause of under-five child mortality and 
morbidity (Pahwa S. et al., 2010; Kotloff, KL. et al., 
2013; Walker, CLF. et al., 2013; Akanda AS.et al., 
2014).

These three types of disease here taken under 
consideration to analyze the morbidity index of 
children. To determine morbidity profile of a district 
four indicators have been selected. These are 1. 
percentage of children suffered from severe anemia 
and 2. moderate anemia 3. percentage of child 
got affected by diarrhea and 4. acute respiratory 
infection (ARI).

Spatial inequality and variation in morbidity

There are a remarkable inequality and variation 
among the indicators of morbidity over the study 
area (Figure no. 3). In case of child affected by 
diarrhoea and severe anemia, the inequality is more 
or less same in the study area and much higher than 
moderate anemia, ARI affected child. (Table No. 2). 
Therefore, a trend has been found among the children 
of West Bengal to be affected generally by moderate 
anemia. Comparatively prevalence of severe anemia 
and diarrhoea is low in the study area.  

Coefficient of variation values (Table No. 2) of 

Fig. 3 Spatial inequality in different indicators of Morbidity among 
under five children in West Bengal, 2012-13
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these four indicators also tells that a huge variation 
is found in case of prevalence of severe anemia and 

diarrhoea than the other indicator among the children 
of different districts of West Bengal. 

Table 2 Spatial variation and inequality in different indicators of child morbidity  
in Wet Bengal, 2012-13

Indicators Mean Standard Deviation Coefficient of Variation Gini Coefficient
Severe Anemia 6.752632 3.288763 48.70343 0.267504
Moderate Anemia 79.17895 6.351166 8.021281 0.043158
Diarrhoea 3.278947 1.814319 55.33237 0.297178
ARI 10.56316 3.804852 36.02003 0.19909

Spatial pattern of morbidity

The standardized value of selected indicators have 
been aggregated with a certain weighted to determine 
Child Morbidity Index (CMI). Therefore,

Child Morbidity Index = 

Where, SA= Severe Anemia; MA= Moderate 
Anemia; D= Diarrhoea; ARI= Acute Respiratory 
Infection.

To construct this index more weightage has been 
given on percentage of anemia-affected children 
as it is most harmful, common long-term disease, 
among under five children in the study area and 

influences other short-term disease to grow easily in 
infant body. There are variation in level of morbidity 
among different district of West Bengal. According 
to this morbidity index, all districts of the study area 
have been classified into three category to represent 
their different level of morbidity among under five 
children (Figure 4). In this case South 24 Parganas, 
Purba Medinipur, Hooghly, Haora, Maldah, Kolkata 
and Jalpaiguri are representing very poor and 
vulnerable situation comparatively whereas, Koch 
Bihar, Birbhum and Darjeeling relatively not in too 
vulnerable position in this matter. Other than these 
mentioned districts, whole area represents moderate 
morbidity risk.

Fig. 4 Spatial pattern of Morbidity among under five children in different districts of West Bengal, 2012-13

Spatial Analysis and Assessment of Child Health Risk and Vulnerability 
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Immunization Gap

Immunization protects child’s health from different 
dangerous diseases, (UNICEF) impair illness, 
disabilities and saves many lives per year (Odusanya, 
O.O., et al., 2008). This immunization process gets 
success, when a child be received full course of 
recommended vaccine. (Mustafi, M. A. et al., 2013) 
To reduce infant morbidity and mortality, universal 
immunization of child has been considered to fight 
against six disease like tuberculosis, diphtheria, 
whooping cough, tetanus, polio and measles (NFHS-
3, 2005-06).  According to the guideline of World 
health organization a fully immunized child is 
consider when he or she  has been received one dose 
of BCG, three dose of diphtheria, Whooping cough 
and tetanus (DPT), three dose of poliomyelitis and 
one dose of measles within the age of 12 months. 
Nevertheless, among many parents in different rural 
region of West Bengal, an unconsciousness and 
legacy has been noticed to immune their children 
fully. That is why many child of the study area have 
to survive with different risk of various diseases. 

Although, the percentage of fully immunize children 
has increased during last decade.

To determine immunization gap index three 
indicators have been selected in this study. These 
are 1. percentage of child who had not given any 
vaccine 2. percentage of children who had not given 
full course of vaccine and 3. percentage of child who 
had not receive any dose of Vitamin-A2.

Spatial inequality and variation of  
immunization gap

A huge inequality is found here in case of the 
selected indicators of immunization gap. In case of 
the children had been given none of any vaccine the 
inequality is highest in the study area. It reveals that 
major portion of the children of West been has been 
taken under immunization. Whereas these children 
of the study area, have not been fully immunized and 
brought under immunized by any dose of vitamin 
A2. The situation has been found to be too close in 
case of partly immunized children and the children 
receiving no dose of vitamin A2 in the study area. 

Fig. 5 Spatial inequality in different indicators of immunization gap in West Bengal, 2012-13

Therefore, among the people of west Bengal a 
legacy is being found to immune their children 
fully and with any dose of vitamin A2. Beside this, 
inter district variation in case of fully unimmunized 

children and partly immunized children is higher 
than the children receiving any dose of vitamin A2 in 
the study area (Table No.).
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Table 3 Spatial variation and inequality in different indicators of immunization gap in Wet Bengal, 2012-13
Indicator Mean Standard 

Deviation
Coefficient of 

Variation
Gini Coefficient

No Vaccine had been given 1.5789 1.9147 121.2664 0.5603
Not Fully Immunized 21.3737 9.0511 42.3468 0.2259
Not receive any dose of Vitamin A2 37.8736 13.1482 34.7161 0.2012

Spatial pattern of immunization gap

Immunization gap index has been determined by 
aggregating standardized values of these three 
indicators with certain weighted. Therefore, 

Immunization Gap Index= 

NoV= None of any Vaccine; NoFV= No full Vaccine; 
NoVitA2 = No dose of Vitamin-A2

Immunization gap index has been prepared to 
understand how many children are surviving in the 
study area with a risk of not receiving full course 
of essential vaccine. Barddhaman, Birbhum and 
Kolkata are such districts where immunization gap 
index is higher than other are. It reveals in these 
two districts, parents are not aware about vaccine 
or they cannot access or avail vaccination for their 
children. Therefore, these children are surviving 

through the high risk of being affected by different 
chronic disease. On the other hand, Koch Bihar, 
Uttar Dinajpur, Murshidabad and North & South 24 
Parganas are representing as moderately risk porn 
districts for immunization gap. Rest of the districts 
are in better situation in this matter comparatively.

Child Health Vulnerability

Therefore, it is clear that not every index parameter 
are equally harmful for the child health vulnerability 
in every district of the study area. Mainly the 
prevalence of malnutrition among under five 
children is high in the districts of northern part of 
West Bengal comparatively. On the other hand, the 
prevalence of morbidity among children is relatively 
higher in most of the districts of southern part of the 
study area. Here districts wise risk level of these 
three indices parameter have been shown (Figure 7). 

Fig. 6  Spatial pattern of immunization gap among the children in different districts of West Bengal, 2012-13

Spatial Analysis and Assessment of Child Health Risk and Vulnerability 
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To analyze health vulnerability among under five 
children in West Bengal an index has been derived 
based on malnutrition, morbidity and immunization 
gap indices through certain formula.

Child Health Vulnerability Index = 

Where, X= Child Malnutrition Index; Y= Child 
Morbidity Index; Z= Immunization Gap Index.

Spatial distribution (Figure 8) of this index value 
shows level of health vulnerability among children 
in the study area. 

Through this index Murshidabad, Uttar Dinajpur, 
Birbhum, Jalpaiguri, Barddhaman, Kolkata and 
Maldah have come out as most vulnerable district 
from all these aspects of child health in comparison 
to other district of the study area. Whereas, Nadia, 
Darjeeling and Dakshin Dinajpur are not that much of 

Fig. 7 Level of different health risk in the districts of West Bengal, 2012-13

Fig. 8  Spatial pattern of health vulnerability among under five children in different districts of 
West Bengal, 2012-13
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vulnerable district, in case of under-five child health 
comparatively. A moderate health vulnerability has 
been noticeable in rest of the districts of the study 
area.

Major Findings

Spatial inequality is higher in case of moderately 
malnutrition-affected children than severe, from 
the aspect of stunting, underweight and wasting in 
the study area. Apart from some district of Ganga 
delta region, districts of entire northern and western 
portion have been considered as malnutrition 
affected district in the study. Among them Jalpaiguri, 
Birbhum and Murshidabad represents poorest 
situation in this case.

Moderate anemia is identified as common problem 
among under five children in the study area. 

In case of immunization gap, the districts that 
situated in western and northern portion of the study 
area, are considered as backward districts since 
independence, shows better condition comparatively. 
Whereas Kolkata despite of being a metropolitan 
city represents very bad condition with Barddhaman 
and Birbhum from this aspect.

It is quite alarming that Kolkata has come out as a 
vulnerable district from the aspect of under-five child 
health. Beside this Murshidabad, Uttar Dinajpur, 
Birbhum, Jalpaiguri, Barddhaman and Maldah 
have also been identified as vulnerable districts in 
this matter. In case of Jalpaiguri and Murshidabad 
Malnutrition is the most significant factor for health 
vulnerability whereas, in case of Kolkata and 
Barddhaman prevalence of morbidity and effect 
of immunization gap are accountable. Thus in the 
district of Uttar Dinajpur and Birbhum malnutrition 
and immunization gap among the children are most 
responsible for under-five child health vulnerability.

Conclusions

In this study, health vulnerability has been 
considered based on three main index parameters 
like malnutrition, morbidity and immunization. The 
districts, which are consider as most vulnerable or 
moderately vulnerable in child health, are not equally 
poor from each aspects of these three parameters. 
Government or different have to identify first which 

parameter is more influential for the vulnerable 
situation; therefore, they should have taken adequate 
stapes to resist or to stop each risk factor or indicator 
of the index parameter. As an example it can be 
say that in  this study Jalpaiguri, Uttar Dinajpur, 
Birbhum, Murshidabad, Barddhaman and Kolkata 
have been identified as most vulnerable districts in 
case of under-five child health. Government have 
to take policy to bring out these districts from that 
situation. In this way, firstly government must 
identify which index parameter of child health is 
most harmful for a particular vulnerable district and 
have to take necessary stapes to mitigate this cause 
first. Thus it can be analyze that in case of Jalpaiguri, 
prevalence of malnutrition among the children is 
most significant. Therefore, government must stapes 
forward to save the children from the outbreak of 
malnutrition in this district.

Some risk indicator of these three index parameter 
are affecting more to the under five children of 
the entire study area. Government have to take 
adequate measures to mitigate these risks or health 
problems and to resist the prevalence of these risks. 
Beside this general people or parents of the study 
area must aware regarding the causes and effects 
of malnutrition, morbidity and immunization. And 
they must also come forward to bring out their 
children from different kinds of health risk. In this 
way, through some balanced collaborative activities 
with different Governmental & non-governmental 
organization and child health conscious parents, 
children of the study area may bring out from 
vulnerable health situation.
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Abstract

Acid attacks’, the most notorious forms of atrocities 
against women unfold its wings such a dreadful 
way that it has become a great issue of concern 
throughout the world. It is most predominant in 
the third world countries. In India, as per NCRB 
2016 report, West Bengal holds the leading position 
regarding acid violence. Very often, the suitors do 
such vengeful acts against women with an intention 
to defacement out of jealousy or revenge. The present 
study focuses on to determine the magnitude of acid 
violence in West Bengal, its social psychological 
consequences and try to measure the effectiveness of 
existing legislatures to curb acid violence. It reflects 
that the districts of Paschim Medinipur, North and 
South-24-Parganas, Murshidabad have been faced 
the majority of incidences. The easy availability of 
acid in an open market is considered a catalyst to 
encourage the offenders to do such vengeful acts. 
Yet government introduce strict rules on selling of 
acid still, acid is easily available in open market. 
So, Government have to be strict and make people 
aware to make this society free from acid attacks. 

Keywords: Acid attacks, vengeful acts, suitors, 
social psychological consequences, open market.

Introduction

Today’s world is witnessing an alarming rate of 
incidences of ‘Crime against women’ which is 
prevalent in all human societies irrespective of 
age, religion, socioeconomic status, and culture. 
Perhaps the most painful devaluation of women is 
the physical and psychological violence that stalks 

women’s lives from cradle to grave. One of such 
dreadful forms of violence against women is the 
‘acid attacks’, legitimately renowned as ‘Vitriolage’. 
The advanced research conducted by UNICEF 
revealed that violence of acid attack is very burning 
matters of concern around the world even children 
become the victims of many incidences (Nair, 
2014). According to Cambodian Acid Survivors 
Charity (2010), acid attack or throwing of corrosive 
substance on an individual ‘with an illicit goal to 
disfigure, maim, torture or kill’ is a kind of vile act. 
Whereas Welsh (2009) considered acid violence as 
‘Intimate terrorism’ as because of it engages in the 
premeditated throwing of chemical liquefied onto 
another person with an intention to defacement 
out of jealousy and/or revenge. This kind of awful 
crime is following a mountaineering altitude in 
present days and mainly the young innocent women 
become the sufferers of such violence. Very often the 
perpetrators use harsh chemicals as a weapon to give 
punishment to the women for spurning their suitor’s 
proposals of marriage, denying dowry, domestic 
fights, property related disputes etc., (Yeasmeen, 
2015). Thus, want to see the victim to live and bear 
the scar of physical, psychological and emotional 
pain for the rest of their life which seem to be fiercer 
than murder. The perpetrators often use Sulphuric 
acid, Nitric acid and hydrochloric acid phosphoric 
acid, muriatic acid, carbolic acid etc., to attack their 
target. Exposure to strong corrosive substances may 
result in dreadful consequences like serious burns, 
poisoning, serious injury and severe excruciating 
pain. The exothermic reaction of acidic substances 
with organic substance i.e. living cell of human skin 
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turn to damage the cells immediately, melts human 
flesh even bones and could lead to extreme cost 
i.e. death. Apart from these physical consequences, 
permanent or partial blindness, scaring, pulmonary 
disorder and paralysis may also be the result of 
acid attacks. Thus, the victims die a hundred deaths 
physically as well as psychologically throughout her 
lifespan because of her horrific physical appearance. 

Scenario of Acid Violence In India

Incidences of acid violence are most predominant 
in third world countries. Bangladesh, Pakistan, 
Cambodia, India are the most predominant countries 
facing acid violence, especially against women. Even 
though Study conducted by Avon Global Centre for 
Women and Justice in 2011 at The Committee on 
International Human Rights of the New York City 
Bar Association, Cornell Law School, The Virtue 
Foundation, The Cornel Law School International 
Human Rights Clinic reveals that throughout the world 
including the developed countries like Great Britain 
and the United States, incidence of acid violence 
becomes the major human rights violation issue to 
be concerned (Avon Global Centre for Women and 
Justice 2011). Among the third world countries, India 
has been witnessed so many forms of violence against 
women such as foeticide, infanticide, eve-teasing and 
sexual harassment, cruelty by husband or his relatives 
or allegedly known as domestic violence, dowry 
death, kidnapping and abduction, women trafficking 
and so on. Recently from past decades, the violence 
of acid attacks has been grown up in a vivid way. As 
per National Commission for Women, violence of 
acid attack is referred to as “an act of throwing acid or 
using acid in any form on the victim with the intention 
of or with the knowledge that such permanent or 
partial damage or deformity or disfigurement to any 
part of the body of such person”. According to Bhullar 
(2014), the so-called male dominated society in India 
never accept the attitude of women and strongly 
believe that throwing acid on her may give her lesson 
to ‘put her in her place’. As per data released by the 
National Crime Record Bureau (NCRB) reveals that 
since 2014 to 2016 total 708 number of incidences of 
acid violence has been occurred and a total number of 
victims was 781. Whereas only in 2016, the reported 
numbers of incidences were 283 and the numbers of 

victims were 307. Yet this is not the actual number 
of reported incidences as many cases go unreported. 
According to Bhullar (2013), since the last decades 
in India, incidence of the chemical attack has been 
following an ever increasing trend. Even in total 153 
numbers of cases were published in print media from 
January 2002 to October 2010 also. Some NGO’s 
such as Acid Survivors Foundations, Bangalore based 
CSAAAW (Campaign and Struggle against Acid 
Attacks on Women), Kolkata based Acid Survivors 
Foundation India (ASFI) are also works rigorously 
with the government to support acid survivors and 
collects statistics. As per statistics published by 
NCRB, in 2016 West Bengal holds leading position 
with 76 numbers incidence followed by Uttar Pradesh 
(57 incidences), Delhi UT (21 incidences). So far, it is 
very clear that West Bengal and UP lies in the leading 
position in terms of notoriety.  

Scenario of Acid Attack West Bengal

Considering the real-time situation in West Bengal it 
is noticed that violence of acid attack against women 
is very predominant in this state. To fulfil revenge, 
men merely use corrosive substances to disfigure 
women as they show dare to refuse men’s proposal for 
marriage or love. As per the National Crime Record 
Bureau (NCRB), in 2016 West Bengal holds the 
1st rank with 83 numbers of reported incidences of 
acid attacks. In case of cities in India, Kolkata (West 
Bengal) rank 2nd after Delhi UT (NCRB, 2016). 
According to district wise open government data, West 
Bengal (2014), (Table 1) intensity of acid attacks is 
much higher in the district of East Medinipur, Hugli, 
North-24–Parganas, South-24-Parganas, Bardhaman, 
Uttar Dinajpur and Dakshin Dinajpur (Figure 2). It 
also reveals that in North Bengal prevalence is rare 
compared to South Bengal.

Fig. 1 Trend of acid attacks in West Bengal (2010-2016)
Source : 326A IPC & 326B IPC 
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The trend analysis (figure 1) reveals that since 2010 to 
2016 violence of acid attacks in West Bengal has been 
following an ever increasing trend with 12 number of 
victims in 2010 to 83 in 2016 and % change in 2016 
over 2015 was 102.44% in terms of victims affected 

and 94.87% in terms of reported incidence (statistics 
released by NCRB) (table 2). It is estimates that if this 
violence continues with this crucial manner, in 2020 
(table 3) the figure would be 103 numbers of cases.

Table 1 District Wise Incidence of Acid Violence in West Bengal in 2014

District Year Acid attack
326A IPC

Attempt to Acid Attack
326B IPC

Bankura 2014 0 0
Birbhum 2014 0 0
Burdwan 2014 3 0
Coochbehar 2014 0 0
Dakshin Dinajpur 2014 1 1
Darjeeling 2014 0 0
Hooghly 2014 5 1
Howrah 2014 1 0
Jalpaiguri 2014 1 0
Kolkata 2014 0 0
Malda 2014 1 0
Murshidabad 2014 1 0
Nadia 2014 0 0
North 24 Pargana 2014 2 1
Paschim Medinipur 2014 1 0
Puraba Medinipur 2014 7 0
Purulia 2014 1 0
South 24 Pargana 2014 3 0
Uttar Dinajpur 2014 1 1
Source:  Ministry of Home Affairs; Data.gov.in; 2014

Table 2 Tabulation of Incidence of Acid Attack in West Bengal (2010-2016) and  
Percentage Change in 2016 over 2015

Year 2010 2011 2012 2013 2014 2015 2016 % change in 2016 over 2015
No of Victims 12 13 22 10 41 41 83 102.44
No of Incidence - - - - 39 39 76 94.87
Source NCRB report

Table 3 Projected Incidence of Acid Violence
Year 2016 2017 2018 2019 2020

No of Victims 83 72 83 83 103
Source Tabulated by Authors

Acid Attacks: A Threat against Women- Measure the Effectiveness
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Yet, this figure is not the real statistics as many 
incidences go unreported. Sometimes law 
enforcement agencies nab the culprits but the charge 
sheet built so flimsily that the offenders get bail 
easily.  The first, not the least reported case of acid 
violence in West Bengal was the Geeta Geyen’s 
(40-year-old) case who became the victim of the 
acid attack on January 13, 2014, for spurning the 
love proposals of the convict at Swarup Nagar, 
North 24 Parganas district. The apex court by 
introducing the Criminal Act (Amendment), 2013 
strictly mentioned regulation about the sale of 
acid in the market. The retailers must maintain the 
log or register copy regarding sales of the acidic 
substance. But in West Bengal, this rule does not 
always maintain properly by the retailers. Acid is 
easily available in the open market at a very cheap 
rate of 15-20 rupees (Indian currency). Social 
activist conveys that the easy availability of acid 
is the main reason for acid attacks in West Bengal. 
As per reputed Kolkata based NGO Acid Survivors 
Foundation India (ASFI), who works in regards 
to prevent acid violence and providing supports 
and services to victims recommend that a weak 
judiciary and policing system, poverty, illiteracy 
as well as gender discrimination is responsible for 
such horrible consequences. So far, considering this 
situation present research study trying to determine 
the spatial distributional pattern of acid violence in 
West Bengal, social psychological consequences and 
measure the effectiveness of existing legislatures 
and strategies undertaken by the government to curb 
acid violence from West Bengal.

Research Objectives

1.	 To identify the spatial distributional pattern of 
incidence of acid attacks in West Bengal

2.	 To understand the social and psychological 
consequences of acid attacks 

3.	 To determine the effectiveness of existing 
legislatures and strategies to curb acid violence

Research Methodology

Situational analysis method has been solely adapted 
to conduct this present research. Both primary and 
secondary datasets have been used to continue this 

research work. We have conducted fact-finding 
interviews with some survivors and their families, 
College going female students, General public, 
Lawyers, and NGOs to make sound information 
about the magnitude of acid attacks, possible socio-
ecological factors regarding this issue in West 
Bengal. Total numbers of respondent were 240. 
Apart from these primary data sources, databases 
have been collected from reliable secondary sources 
like  National Crime Record Bureau (NCRB), Open 
Government data (data.gov.in), Kolkata based 
NGO Acid Survivors Foundation India (ASFI) 
records, and newspaper report (The Times of India, 
Anandabazar Patrika) from 2010 to 2017. These 
also help to understand the present scenario of acid 
violence in West Bengal. To recognize the socio-
psychopathological trouble that’s the survivors 
face due to the result of acid attack we do direct 
interviews with the survivors, taking help from 
ASFI’s coordinator Dibyaloke Rai Chaudhuri and 
newspaper reports. The situational analysis also used 
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to evaluate the effectiveness of existing strategies in 
reality to minimize such a heinous offence. We use 
ARC GIS 10.1 software to generate crime mapping.

Analysis of Data 

Spatial Distributional Pattern of Incidences of 
Acid Attacks in West Bengal

As per NCRB reports, in 2016 numbers of reported 
incidences and affected victims under section 326 A 
IPC and 326 B IPC, particularly committed against 
women were 54 and 60 respectively. Data obtaining 
from newspaper reports (Table 4) reveals that total 
81 numbers of incidences have been published 
in print media from 2010 to 2017 in West Bengal. 
Figure 2 illustrates the spatial distributions as well 

as the hotspots of acid violence in West Bengal 
which reflects south Bengal, especially the districts 
of Paschim Medinipur, North- 24-Parganas, South-
24-Parganas, Nadia, Bardhaman, Murshidabad etc 
has been faced the majority of incidences. Table 
4 represent since 2010 to 2017 district wise total 
number of incidences of acid attacks. It reflects 
that in Burdwan, Hooghly, Paschim Medinipur and 
South-24 Parganas incidence occur at a higher rate 
compared to other districts. In 86% of cases women 
become the target of acid attacks by the strangers 
and about 14 % of such inhumane activities occur 
against the male. Against 81 numbers of incidences, 
total numbers of victims are 106 out of which female 
victims are 81% and male victims are 19% (table 5). 

Table 4 Year Wise Incidence of Acid Attack in Districts of West Bengal

Districts 2010 2011 2012 2013 2014 2015 2016 2017 Total

Alipurduwar 1 1 2
Bankura 1 1 2
Birbhum 1 2 1 4
Burdwan 2 1 3 3 9
Coochbehar 2 2
Howrah 1 1 2
Hooghly 1 1 4 1 1 8
Jalpaiguri 1 1 2
Kolkata 1 1 1 1 4
Malda 1 1 1 3
Murshidabad 1 2 2 1 6
N-24 Pargana 1 1 1 2 2 7
Nadia 1 1 3 5
Paschim Medinipur 2 2 5 9
Purba Medinipur 1 3 1 5
South- Dinajpur 1 1 2
S-24 Pargana 1 1 1 1 1 3 8
Uttar Dinajpur 1 Total 81

Source: Anandabazar Patrika and ASFI records

Acid Attacks: A Threat against Women- Measure the Effectiveness
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Table 5 Summary of Incidence 

Crime Head

Number of Incidence % Number of victims %
Acid attack and Attempt to acid attack

Male 11 13.58 20 18.87
Female 70 86.42 86 81.13
Total 81 100 106 100

restraint in the movement of the affected area.
 Forced ingestion: Vocal cords and trachea and 

oesophagus may affect.
 Inhalation: May cause respiratory problems 
 Death: Very rare in such cases. Occur mainly by 

renal failure and septicaemia.
Since 2010 there were 5 female victims died due to 
the extreme upshot of acid attack. Figure 3 shows 

that 32 victims injured very seriously even they are 
not out of danger. About 80% of their face and body 
become disfigure by acid. Many cases they lose their 
vision permanently. They suffer from a respiratory 
problem even many of them cannot eat any solid 
food. One incidence occurs at Machlandapur station, 
North-24 Parganas in 30th November 2010 where 
perpetrator raped the victims many times after 
attacked her by acid. 

Consequence of Acid Attack

Physical Consequence 

Data collected from newspaper reports reflects 
horror physical consequences of acid attacks. 
Physical consequences of acid attacks may be in 
different forms.  Common physical injuries of acid 
attack are as follows:

 Skull: Partly destroyed or distorted and partial 
hair loss.
 Ear: Cartilage of the ear may be partly or totally 

destroyed- hearing impairment.
 Eyelids: Burned off or distorted with ectropionise 

eyelids.
 Eyes: Dry eyes or loss of sight in one or both 

eyes.
 Nose: Shrunken and deformed of the nose. The 

respiratory problem may arise.
 Mouth: Became shrunken and tapered-lips 

partially or totally destroyed.
 Other body parts injury: Debilitating scarring of 

the neck, genitalia, trunk and extremities causing 

Source: Anandabazar Patrika

Fig. 3 Consequences of acid attacks
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Psychological and Social Consequences

Acid attack not only disfigures victims physically it’s 
also scar or damage her psychologically and socially. 
Survivors faced kinds of mental disorder like a 
high level of anxiety, stress, and core depression. 
Her physical appearance, stigmatization, social 
isolation and severe financial distress due to medical 
treatment accountable for such psychological cost 
of the survivors. A victim in Titagarh kept herself at 
home near about twelve years after being persecuted 
by the neighbour, who want to take revenge as she 
showed dare to reject his proposal for marriage. Her 
mother runs Amritsar to Mumbai for treatment of 
her daughter. But she does not continue due to the 
poor financial condition of families. Another victim 
in Joynagar, South-24 Pargana still bothered as main 
accused not arrested till now and other accused got 
bail from the court and continue pressurised her 
family to wipe out the case. Even the main accused 
through social media continues to intimidate her but 
police could not arrest him. Acid not only disfigures 
her face rather society blemishes her character also. 
In a personal interview, she said when she was lying 
down in a hospital bed with tremendous pain some 
so-called well-wishers who came to saw her said: 

“women belong to good families never face such 
violence in life”. She also said that in a train journey 
a co-passenger after heard the whole incidence from 
her asked her “Only Acid? Are you not raped”? Such 
behaviour annihilates self-esteem of the survivors in 
kinds of way.

Undertaken Legal Actions 

Incidences of acid attacks in India have been 
spread like a Blaze of fire in present days. Social 
activists convey for limiting the sale of acid and 
acidic substances in the open market by posing 
strong restrictions. Until 2013, this heinous crime 
was dealt with under section 326 IPC which 
deals with ‘Voluntarily causing grievous hurt by 
dangerous weapons or means and/or using corrosive 
substances’. After the brutal incidence of ‘Delhi 
Gang Rape case’ on 16 December 2012; Supreme 
Court of India ordered parliament to straighten 
existing laws. Hence in 2013 ‘The Criminal Law 
(Amendment)’ had been introduced headed by 
Justice A. R. Lakshmann. By virtue of The Criminal 
Law (Amendment), section 326A and 326B has been 
added to IPC and made acid attacks as a specific 
offence under IPC. The provisions under section 
326A and 326B IPC is stated in table 6.

Table 6 IPC Provisions Regarding Acid Attack 

IPC Section Crime Head Sub Head Provision
Sec. 326A

Acid Attack

1.Hurt by Acid Attack  Imprisonment which shall not be less than 
10 years but may extend to lifetime. 

 Non bailable. 
 With fine Rs.10 lakh.

2. Intentionally throwing or 
administering acid

 Imprisonment which shall not be less than 5 
years but may extend to 10 years.

 Non bailable. 
 With fine Rs. 5 lakh.

Sec. 326B Attempt to Acid 
Attack

1. Penalizes the attempt to 
throw acid

 Imprisonment which shall not be less than 5 
years but may extend to 7 years.

 Shall also liable to fine

Though there are provisions under IPC but still 
many times legislative framework does not address 
properly against the offenders in case of acid 
attacks. Many incidences go unreported because of 
unawareness and withdrawn of cases are also noticed 

as a result of repercussion from the offender and his 
family members. 

As per newspaper reports, in West Bengal in 
respect of 70 cases of acid attacks on female 
victims, numbers of perpetrators were 85. In 71% 

Acid Attacks: A Threat against Women- Measure the Effectiveness
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of cases, offenders are in police custody. But still, 
charge sheets are not prepared for many cases. 
For three cases the court sentence suitors for life 
imprisonment. For Machlandapur acid attack case, 
North-24 Parganas is the first one where the accused 
punished life imprisonment ordered by Barasat 
court. For Coochbehar acid attack case (held in 
2015) Alipurduwar additional district and session 
court sentenced the accused for life imprisonment. 
This is the first case for the punishment of offender 
of an acid attack in North Bengal also. And for Mou 
Rajak case Krishnanagar first track court punished 
the offender by sentenced him for life imprisonment. 
For two cases, Dipabali Rajak case of Baishnabnagar, 
Malda and Dhanekhali case accused punished for 
10 years imprisonment with fine. It also found that 
about 7% of cases victims’ family does not lodge any 
complaint in police station due to fear of threats from 
suitors. Many times perpetrators come in motorbike 
covered their face with cloths and who seat on the 
back side of rider throw acid on victims face and run 
away (Goswami, 2017). So that it is very difficult for 
the survivors to identify the offenders.

Sale of Acid in open Market Vs. Supreme Court 
Regulation on Sale of Acid

To prevent acid attacks the Supreme Court of India 
on 18th July 2013 announced regulations on the 
sale of acid and other corrosive substances in the 
open market under ‘The Poison Possession and 
Sale Rules, 2013’ (Writ Petition order dated 18 
July 2013) in the context of Laxmi vs. Union of 
India case (W.P.(Crl.)No.129/2006). By this rule, 
the higher court directed the Government of India 
to circulate all the regulations related to the sale of 
acidic substances to all states and UT’s. Until such 
rules are made operational in all states and UT’s the 
Chief Secretaries of concerned states/ Administrators 
of the UT’s shall ensure the compliance of the rules 
which embodies the following-

1.	 Over the counter sale of acid is completely 
prohibited unless the seller maintains a log /
register recording the sale of acid which will 
contain the details of the person (s) to whom acid 
(s) is /are sold and the quantity sold. The log /
register shall contain the address of the person to 

whom it is sold.

2.	 All seller shall sell acid only after the buyer has 
shown 

i.	 A photo ID issued by the govt. which also has the 
address of the person.

ii.	 Specifies the reasons /purpose for procuring acid.

3.	 All stocks of acid must be declared by the seller 
with the concerned Sub Divisional Magistrate 
(SDM) within 15 days.

4.	 No acid shall be sold to any person who is below 
18 years of age.

5.	 In case of undeclared stock of acid, it will be 
open to the concerned SDM to confiscate the 
stock and suitability impose dine on such seller 
up to Rs. 50,000 /-.

6.	 SDM may impose fines up to Rs. 50,000/- on the 
person for breach of any of the above directions.  
 
Under ‘The Poison Possession and Sale Rules, 
2013’ the Supreme Court also directs that the 
educational institutes, research laboratories, 
hospitals, government departments and 
departments of public sector undertaking who 
are required to store and keep acid shall follow 
the underlying regulations-

7.	 A register of usage of acid shall be maintained 
and the same shall be filed with the 	
concerned SDM.

8.	 A person shall be made accountable for 
possession and safekeeping of acid in their 	
premises.

9.	 The acid shall be stored under the supervision 
of this person and there shall be compulsory 
checking of the students/personnel leaving the 
laboratories or place of storage where acid is 
used.

Besides these regulations acid is easily available 
in the open market of West Bengal. In Ghatal 
subdivision maximum people engage in gold 
work. For these purpose acid is necessary. It is so 
astonishing that most incidences of the acid attack 
in Ghatal subdivision area, the delinquents are gold 
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mechanics. In the sagarpur area of Daspur CD block 
`acid is also available in gold shops. The sellers have 
no licence even they never ask the buyer for reason 
of buying. But one drop of acid is enough to burn 
a human body. On 10 November 2017 CID arrest 
a broker from ‘Panuhat Barujibipally’ of Katowa 
subdivision of Burdwan district with 2200 litre 
acid. In March 2017 raid was done in Sonarpur and 
Baruipur bazaar area by police personnel supervised 
by SDPO (Baruipur) and sub-divisional magistrate 
(Baruipur) of South-24-Parganas district. It was so 
awful that police seized so many sulphuric acid and 
nitric acid bottles from hardware shops in Baruipur 
and Sonarpur market. Empty beer bottles are used 
for storing acid in shops. A hardware businessman 
said “we sold acid for toilet cleaner and for gold 
works. But what happens then how could we know”. 
Most of the sellers are not aware of government 
rules of the sale of acid. A police officer of South-24 
Parganas district said that recently police seized 

200-litre acids from a battery industry in ‘rathtala’ 
area of Sonarpur subdivision. Kolkata ‘Barabazar’ 
area is the main source of acid. The battery retailers, 
hardware retailers of suburban region buy acid 
from a wholesaler of Barabazar area of Kolkata and 
sell in the local market. Acid is easily available in 
Murshidabad and Nadia district also. In ‘Bongaon’, 
‘Habra’, ‘Ashok Nagar’, ‘Gaighata’, ‘Bagda’ area 
of North-24-Parganas and ‘Gopal Nagar’ area of 
Hooghly district acid is available effortlessly not 
only in bazaar area but also in grocery shops, food 
corners, hardware shops and other retail shops of town 
or villages of these areas. All of these areas retailers 
sale acid in the open market without any permission. 
In Bagnan, Uluberia subdivision of Howrah districts 
so many gold shops and heavy industries are there. 
According to government statistics, there are total 
80 hardware shops in Uluberia for supplying acid in 
the whole subdivision. Yet as per nongovernmental 
statistics, the number is twice. But most of the 
retailers have no legal licence. From local panchayat 
or from municipality they only manage trade licence 
for these. Some identified places where acid is 
available easily in the open market are represented 
in figure 4.

Conclusion

The dreadful offence of acid attacks in West 
Bengal has now become a modern threat of 
violence committed especially against women. It is 
considered the easiest way to take revenge against 
women once they show courageous to refuse of love 
or marriage proposal, deny dowry etc., and take past 
revenge. Sometimes Baruipur, sometimes Canning, 
sometimes Purbasthali or in Ghatal, everywhere acid 
attack scar the life of teenagers and women. The 
easy and cheap availability of acid in open market 
encourage the offenders to do such vengeful acts 
which burnt victims like living crops and seek to 
sentence her to a dilemma worse than death. Most 
cases husband of victims, disgruntled lovers, close 
relatives and neighbours become the suitors as so-
called ‘male’s ego’ can’t bear his insult and loss of 
honour and such frustration enthuse him to take such 
revenge. Yet central and state government have been 
taken so many initiatives like provide compensation, 
better treatment, trauma care facilities, insurance, 

Acid Attacks: A Threat against Women- Measure the Effectiveness
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rehabilitation and job facilities to the victims and 
also propose towards control on the counter sale of 
an acidic substance above 20% concentration in the 
open market to stop such violence but this crime is 
continue. Apart from strong legislative measures 
and other aftercare conveniences government 
in collaboration with NGO’s should undertake 
initiatives to make people aware and make the 
society free from acid attacks. 
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Abstract

Gender means a stereotype mentality, a system of 
belief that placed women to a subordinate position in 
a family or in a society. Gender as a system of social 
practices within society that constitutes distinct, 
differentiated sex categories, sorts people into these 
categories, and organizes relations between people 
on the basis of the differences defined by their sex 
category (Ridgeway and Smith-Lovin 1999)1 .Gender 
inequality addresses the unequal access to resources 
and opportunities that makes life more meaningful, 
just and desirable for her. Paschim Medinipur 
district in West Bengal is one of the most diversified in 
respect to its physiography as well as socio-cultural 
set up. Social value, custom, religious prejudices 
and relationship among member of a society create 
gender biasness. Gender Inequality Index (UNDP) 
has been used to measure the inequality between 
female and male achievement in three dimensions 
–reproductive health, empowerment, economic 
activity.

Keywords: Stereotype, Gender Inequality Index. 
Religious prejudices, Gender biasness, Unequal 
access.

Introduction 

One is not born, but becomes a woman. No 
biological, psychological, or economic fate 
determines the figure that the human female 
presents in society: it is civilization as a whole that 
produces this creature, intermediate between, male 
and eunuch, which is described as feminine. Only 
the mediation of someone else can establish an 
individual as another” De Beauvoir (1949). The term 

gender refers to the economic, social and cultural 
attributes and opportunities associated with being 
male or female. In most societies, being a man or a 
woman is not simply a matter of different biological 
and physical characteristics. Men and women face 
different expectations about how they should dress, 
behave or work. Relations between men and women, 
whether in the family, the workplace or the public 
sphere, also reflect understandings of the talents, 
characteristics and behaviour appropriate to women 
and to men. 

Gender inequality addresses the unequal access 
to resources and opportunities that makes life 
more meaningful, just and desirable for her. So 
far as social justice and human welfare as well as 
development are concerned the gender inequality is 
the most vital issue. The meaningful development 
depends on the involvement and commitment of 
the members of the society especially women, men 
and youth. So gender inequality gives the emphasis 
on gender-based discrimination, disparity and 
oppression of women in their lives. As a result of 
such kind of discrimination and disparity women 
persistently achieve poor outcomes in lives. This 
poor achievement is the most fundamental cause 
becomes excluded consistently and persistently 
from meaningful participation in every aspect of 
society as well as developmental process. Where 
gender inequality exists, it is generally women who 
are excluded or disadvantaged in relation to decision 
making and access to economic and social resources. 
Therefore, a critical aspect of promoting gender 
equality is the empowerment of women, with a focus 
on identifying and redressing power imbalances and 

Socio- Spatial dimension of Gender Inequality in
Paschim Medinipur: A Block Level Analysis

Tanmay Patra, Dr. Uday Chatterjee
 & Santu Guchhait

Eastern Geographer
Vol. XXIV, No. 1, Jan., 2018 pp.159-170
ISSN 0973 - 7642

Tanmay Patra, Vidyasagar University, patrananu@gmail.com
Dr.Uday Chatterjee, Bhatter College, Dantan, raj.chatterjee459@gmail.com,
Santu Guchhait, Ravenshaw University, guchhaitsantu2014@gmail.com



160Eastern Geographer Vol. XXIV, No. 1, Jan., 2018

giving women more autonomy to manage their own 
lives.

Relevancy of the Study

As major concern of geography is to study the spatial 
distribution and relationship of phenomenon, in this 
respect gender inequality plays a vital role to make 
sharp differences in socio-economic development 
of a place. We may get a vivid picture of such 
differences in our society which is nothing but an 
expression of various levels of women participation 
in labour market, their educational attainment 
and political participation in decision making 
process. So the gender inequality is one of the most 
important causes which make the spatial variability 
between the rural society and urban society. More 
women participation in socio-economic activities is 
necessary to eradicate such socio-spatial differences 
and to make sustainable development. It is well 
known fact that female makes the half of human 
society so, if we neglect or wanted to suppress 
forcibly the potential power of women it may be an 
indication of foolishness of our knowledge. So the 
present study is very relevant from three important 
aspects.

Firstly, it is very use full to make comprehensible the 
relationship between the spatial variability of socio-
economic status and gender inequality of a place.

Secondly, in our previous study we have already 
explained various type of factor to indicate the 

socio-economic development of a place, now we 
want to measure the intensity and magnitude of 
gender inequality to determine this variability of 
development. 

Thirdly, to make it cognizable that how gender 
biasness of a society creates a socio-economic 
variation, or it is an outcome of spatial differences in 
socio- economic condition.

This study is also very relevant from the ethical 
point of view because every human being must 
have an equal right to access the proper educational 
opportunity, political and personal freedom to take 
decisions and make choices in life.

1.	 Location of the Study 

Paschim Medinipur is the southernmost district of 
West Bengal. It has been come out from the then 
Medinipur as separate district in 1st January 2002. It 
is located between 22º57’ 10” and 21º36’ 35” North 
latitude and between 88º12’ 40”and 86º33’50” East 
longitude. Bankura district is located in the northern 
side and Purba Medinipur is in the south eastern. The 
southern side of this district is bordered by Balasore 
and Mayurbhanj district of Orissa. Western side is 
bounded by Singbhum district of Jharkhand. The 
present population of the district is 59 lakh with 18.05 
% SC and 14.87 % ST population. Geographical 
area of the district is 9295.28 Sq. Km. The district 
is further divided into four Sub-divisions, 29 blocks 
and 8 municipalities. Paschim Medinipur district is 

Fig. 1 Location of the stuy area
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full of regional diversity in terms of physiographic, 
agro-climatic characteristics, economic development 
and social composition etc. 

Objectives
1.	 To analyse the nature of spatial variation in 

gender inequality of Paschim Medinipur district.
2.	 To search out the major areas of inequality.
3.	 To find the correlation among various indicators 

and to measure the association sensitivity 
among them.

4.	 To categorise the blocks according to their 
respective GII.

Database and Methodology

United Nations Development Program proposed 
Gender Inequality Index (GII), new gender related 
index in the Human Development Report (HDR), 
2010. GII has been planned to catch up women’s 
disadvantages in three dimensions – economic 
activity, empowerment and health. These three 
dimensions consist of a set of indicators. Mainly 
secondary data has been used to construct this 
index. Some modification has been done for the 
application of this index at block level. A detail table 
of dimensions and indicators have been depicted 
bellow

Table No.1 -Component of the Gender Inequality Index-
Dimensions Indicators

Women’s Reproductive Health
Maternal mortality ratio (MMR) 
Adolescent fertility rate (AFR)  

Empowerment Share of parliamentary seats held by each sex (PR) 
Attainment at secondary and higher education (SE)  

Labour Market Participation Labour market participation rate (LFPR)  

Socio- Spatial dimension of Gender Inequality in Paschim Medinipur

Fig. 2: Location of Pachim Medinipur District
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Besides dimensions and indicators some equation has 
also been used for this index.GII has fundamentally 
been constructed on the basis of normative 
assumptions- symmetry in gaps and association 
sensitivity. Here symmetry in gaps means the gender 
gap of men and women should be treated equally. On 
the other hand association sensitivity (Seth, 2009) is 
very much responsive to those changes in indicators 
those are very much associated to one another.

The value of GII will be equal to be 0, when the male 
and female fare equally well in each dimension. 
On the contrary to this, if there exist a huge gap 
in achievement between male and female, then the 
value of GII will tend to be 1.

Result and Discussion

An attempt has been made through this paper to find 

S.L. 
No.

Name of the 
Blocks Health  Empowerment LFPR GF GM GF.M

Harm
(GF,GM ) GII Rank

1 Binpur - II 0.533 55.20 47.85 5.05 15.07 10.98 7.560 0.311 19
2 Binpur - I 0.532 55.35 39.75 5.04 13.63 10.53 7.350 0.302 16
3 Garbeta - II 0.541 57.58 45.94 5.48 14.02 11.26 7.890 0.299 15
4 Garbeta - I 0.536 54.84 38.82 4.30 15.04 10.44 6.680 0.556 29
5 Garbeta - III 0.538 56.95 42.60 4.90 13.80 10.94 7.230 0.339 22
6 Chandrakona - I 0.540 59.31 38.95 4.27 14.50 10.76 6.590 0.545 28
7 Chandrakona - II 0.540 57.03 37.95 4.26 14.90 10.53 6.060 0.424 25
8 Ghatal 0.567 60.57 38.70 4.96 14.60 10.95 7.390 0.325 20
9 Daspur - I 0.589 61.12 40.76 6.00 15.00 11.36 8.590 0.243 1
10 Daspur - II 0.600 63.22 38.15 5.68 15.08 11.31 8.252 0.246 2
11 keshpur 0.549 57.58 38.22 4.78 13.44 10.65 7.050 0.338 21
12 Salbani 0.538 51.06 45.53 5.08 14.16 10.77 7.470 0.306 18
13 Midnapore 0.564 54.64 40.98 5.56 13.70 10.8 7.900 0.268 7
14 Jhargram 0.554 56.67 45.95 5.91 14.01 11.29 8.310 0.264 6
15 Jamboni 0.550 57.76 45.00 5.83 13.75 11.26 8.190 0.273 10
16 Gopiballavpur - II 0.545 56.25 42.16 5.25 13.62 10.89 7.580 0.304 17
17 Gopiballavpur - I 0.550 52.26 43.08 5.41 13.94 10.73 7.790 0.441 26
18 Nayagram 0.551 52.56 49.22 6.08 13.41 11.25 8.360 0.257 4
19 Sankrail 0.552 57.14 45.29 5.78 14.28 11.26 8.220 0.269 8
20 Kharagpur - I 0.568 57.60 37.65 5.36 14.02 10.71 7.760 0.275 11
21 Kharagpur - II 0.555 57.75 43.24 5.62 14.55 11.15 8.110 0.273 9
22 Debra 0.560 60.42 45.57 6.06 14.60 11.55 8.560 0.258 5
23 Pingla 0.547 62.59 50.65 6.15 14.83 12.01 8.690 0.276 12

Table 2- Block wise Gender Inequality Index and their ranking
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out the major areas of inequality in respect to gender 
achievement in three important aspects of life. 

6.1.   Dimension 1: Reproductive Health

This is an important dimension to up hold the well-
being level of men and women in society. Two 
indicators have been selected here. These are the 
maternal mortality ratio and the adolescent fertility 
rate. So, these two indicators indicate the risk 
among child bearing age group of women, health 
condition, future opportunities in life, and autonomy. 
This diagram clearly depicts the picture of block 
wise spatial variation of health index in Paschim 
Medinipur. Daspur-I, and Daspur-II achieve a good 
health condition. Contrary to this some blocks 
like Binpur – I, Binpur – II, Chandrakona – I, 
Chandrakona – II, Garbeta – I, Garbeta – II, Garbeta 
– III, Salbani show very low achievement in health 
status. So women reproductive health is worst in 
these afore stated blocks. A detail categorical table of 
blocks in respect to their health status is given bellow.                    

Bl
oc

ks

Health Index
0.532 - 0.541 0.542 - 0.549 0.550 - 0.555 0.556 - 0.568 0.569 - 0.600

Binpur - I Dantan - I Gopiballavpur - I Debra Daspur - I
Binpur - II Dantan - II Jamboni Ghatal Daspur - II
Chandrakona - I Gopiballavpur - II Jhargram Kharagpur - I  
Chandrakona - II Keshiary Kharagpur - II Midnapore  
Garbeta - I keshpur Nayagram    
Garbeta - II Mohanpur Sabang    
Garbeta - III Narayangarh Sankrail    
Salbani Pingla      

24 Sabang 0.552 62.57 59.05 7.00 15.23 12.68 9.590 0.245 3
25 Narayangarh 0.548 59.31 44.55 5.57 14.35 11.31 8.025 0.29 14
26 Keshiary 0.549 57.95 44.90 5.64 14.23 11.26 8.078 0.283 13
27 Dantan - I 0.547 57.55 36.54 4.51 13.67 10.47 6.780 0.352 23
28 Dantan - II 0.545 60.30 35.47 4.10 14.07 10.52 6.350 0.396 24
29 Mohanpur 0.546 60.94 33.53 3.62 13.93 10.37 5.740 0.446 27

Source- computed by author.

Table No.3 - Categories of blocks according to their health index

Source- Prepared by author from table no-2

Socio- Spatial dimension of Gender Inequality in Paschim Medinipur
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Dimension 2: Empowerment

Empowerment is the second dimension of Gender 
inequality index. It consists of two indicators, namely 
Share of parliamentary seats held by each sex (PR), 

Attainment at secondary and higher education (SE) 
.Empowerment and political participation are deeply 
complementary and can be considered both means 
and ends, processes and outcome (Cornwall and 
Brock, 2005). On the other hand education brings 
empowerment because it strengthens people’s 
capacity to question and act on one’s condition and 
increases accessibility to the information needed to 
do so (P. Inaki, 2016). Women political participation 
largely depends on socio-demographic, socio-cultural 
practices, education and caste perception among 
particular community (Agarwal 1997, Gleason 2001, 
Banerj 2003). Crook and Manor (2000) define political 
participation as; citizens’ ‘active engagement with 
public institutions’ including voting, campaigning, 
and pressuring either individually or through a group” 
(Gleason, January 1, 2001).  Daspur-II, Pingla, Sabang 
these three blocks show high rate of women’s political 
participation and attainment of higher education. 
But contrary to this other than these three block 
indicate very low rate in participation in decision 
making process due lack of proper information and 
education.                                                                                                                                       

Bl
oc

ks

Empowerment Index
51.060-52.560 52.561-56.250 56.251-57.950 57.951-61.120 61.121-63.220
Gopiballavpur - I Binpur - I Chandrakona - II Chandrakona - I Daspur - II
Salbani Binpur - II Dantan - I Dantan - II Pingla
  Garbeta - I Garbeta - II Daspur - I Sabang
  Gopiballavpur - II Garbeta - III Debra  
  Midnapore Jamboni Ghatal  
  Nayagram Jhargram Mohanpur  
    Keshiary Narayangarh  
    keshpur    
    Kharagpur - I    
    Kharagpur - II    
    Sankrail    

Source- Prepared by author from table no-2

Source- Prepared by author from table no-2

Table No.4 - Categories of blocks according to their health index

Fig. 4: Blockwise Empowerment Index of Paschim Medinipur
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Dimension 3: Labour force participation.

Gender discrimination in work is related with the 
sectoral shifting from agricultural and manufacturing 
toward services. (Oded Galor, 1996) Offer a model. 
In their model they introduce two fundamental 
types of works one is physically intensive work 
and another is mentally intensive work.  Women 
take more in advantages in mentally intensive 
work. Participation in economic activity is the sole 
determinant in  gender inequality index. Labour force 
participation, as traditionally measured, ignores the 
important contributions of women in unpaid work 
and many perpetuate the undervaluing of these 
critical activities (Gaye et al.2010). There are large 
differences in participation of male and female labour 
participation rate. The participation rate of female is 
highest in Sabang block. Dantan-I, Dantan-II, and 
Mohanpur blocks exhibit lower participation rate of 
female in economic activity.  Mainly scheduled cast 
and scheduled tribe concentrated blocks show high 
participation te.                                     

                                                                                                         

Table No.5 - Categories of blocks according to their Labour force participation rate

Bl
oc

ks

Labour Force Participation Rate
33.53-36.54 36.55-39.75 39.76-43.24 43.25-50.65 50.66-59.05

Dantan - I Binpur - I Daspur - I Binpur - II Sabang
Dantan - II Chandrakona - I Garbeta - III Debra  
Mohanpur Chandrakona - II Gopiballavpur - I Garbeta - II  

  Daspur - II Gopiballavpur - II Jamboni  
  Garbeta - I Kharagpur - II Jhargram  
  Ghatal Midnapore Keshiary  
  keshpur   Narayangarh  
  Kharagpur - I   Nayagram  
      Pingla  
      Salbani  
      Sankrail  

   Source- Prepared by author from table no-2

Source- Prepared by authors from table no 2

Socio- Spatial dimension of Gender Inequality in Paschim Medinipur

Fig. 4: Blockwise Labour force participation rate of Paschim 
Medinipur
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 Table No. 6 - Categories of blocks according to their Gender inequality index.

Bl
oc

ks

Gender Inequality Index
0.243-0.258 0.259-0.290 0.291-0.352 0.353-0.446 0.447-0.556

Daspur - I Jamboni Binpur - I Chandrakona - II Chandrakona - I
Daspur - II Jhargram Binpur - II Dantan - II Garbeta - I
Debra Keshiary Dantan - I Gopiballavpur - I  
Nayagram Kharagpur - I Garbeta - II Mohanpur  
Sabang Kharagpur - II Garbeta - III    
  Midnapore Ghatal    
  Narayangarh Gopiballavpur - II    
  Pingla keshpur    
  Sankrail Salbani    

Source- Prepared by author from table no-2

Dimension 4: Gender inequality index

Gender inequality index is an achievement based 
index which indicates the gaps in possession in life. 
Daspur-I, Daspur-II, Debra, Nayagram and Sabang 
blocks exhibit lower gender inequality index which 
indicate wellbeing state of female in these area. But 
on the other hand Chandrakona-I, Garbeta-I show 
high GII which depict the presence of disparity 
in various aspects in life. Rest blocks represent a 
medium level of inequality. Various socio-economic 
nd geographical factors are responsible for this kind 
of gender inequality. The western part of Paschim 
Medinipur shows greater inequality index then the 
eastern part. Some important cultural factors such as 
dowry system, religious ritual and old age support 
from son and patrilocality all these have significance 
and deep rooted impact to shape a life of women. 
Because the afore stated element are the important 
component of socio-cultural system of Paschim 
Medinipur district. These elements have separate 
role to give more vale to the son. Source- Prepared by author from table no-2

Fig. 6 : Blockwise Gender Inequality Index of Paschim 
Medinipur
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Source- Prepared by authors from table no-2

Fig. 7 : Relationship of GII with Helath

Fig. 8 : Relationship of GII with Empowerment

  Relational aspect GII with health, empowerment and labour force participation rate

Socio- Spatial dimension of Gender Inequality in Paschim Medinipur
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Source- Prepared by authors from table no-2

Fig. 9 : Relationship between Health and GII

Fig. 10 : Relationship between LFPRT and GII
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Source- Prepared by authors from table no-2

Major Findings

Important findings are come out from the overall 
analysis of the study.

1.	 There exists a socio- spatial variation in gender 
achievement in many aspects of life. As this 
study is basically done to find out the status or 
present condition of inequality so, its cause and 
affect analysis may be evocative in nature.

2.	 This study reveals that Gender inequality 
index have a negative relation with the three 
dimensions (Agarwal, September 1997)because 
greater the achievement and participation lower 
the inequality will.

3.	 Geographical factors such as terrain condition, 
soil type, agricultural practices all these factors 
have direct influence on gender inequality in 
various aspect of life. Coarse soil with a low 
density of clay is suitable for deep tillage, which 
uses more male labour (Qian, 2008).

4.	 Social aspects like custom, tradition, belief, 
prejudices all these things create barrier in 
participation in different facets of society. For 
this reason the female participation rate is high 
in western sides and low in the eastern sides of 
Paschim Medinipur district.

5.	 Women’s participation in economic activity 
reveals a high variability. Among the three 
dimensions, range of economic participation is 
25.25.

Suggestions

	 On the basis of the above findings some important 
suggestion may be considered.

1.	 As study reveals that there exists a sharp socio 
spatial variation in gender inequality. So we have 
to find out the reason of this variation and make 
some initiative to eradicate this inequality.

2.	 Government should take some important 
steps to involve the women in every process 
in administration and meaning full political 
participation.

3.	 Special privileges should be provided to the 
women to spread education and job opportunity 
among them.

4.	 Community awareness campaign is essential to 
change the traditional and stereotype mentality 
towards the women.
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Abstract

From time immemorial it has always been a 
concern of dispute that ‘is science a benediction or 
blasphemy?’ Certainly, it’s a stuff of blessing to the 
societal refinement. On the contrary, at times, the 
situation is vice versa too. But apart from the said 
outlook, scientific advancement is highly anticipated 
from any aspect for the wellbeing of society. A 
revolutionary progress in the world of modern 
medications has been amplified the usual life 
expectancy across the world one in the trunk. The 
access to get such medicines is at the ease to almost 
everyone irrespective of economic consideration. 
Consequently, the worldwide dependency ratio, 
particularly the ageing population is being increased 
steadily. It seems a high time to magistrate the said 
event from a critical viewpoint. Ageing persons in 
our society face quite a few problems such as safety, 
reverence, healthiness and so on. They undergo 
from isolation, melancholy, emotional and physical 
vulnerability. Keeping such concerns in mind the 
present study has been carried out on some selected 
wards under the jurisdiction of Kolkata Municipal 
Corporation, based on primary and secondary 
information as well. The selection of wards (95, 
96, 97, 98, 99, 100, 112) has been done on the 
number of elderlies recorded in the District Census 
Handbook of Kolkata, 2011. In fine, some precarious 
outcomes will be given the goose bumps for sure to 
the bibliophiles.

Keywords: Ageing population, prevailing condition, 
geriatric, income, surroundings, problems, urban life 
style, family, in-secured condition, road condition, 
health condition.

Introduction

Population ageing in simple words is the increase 
in the proportion of the aged population of a 
region due to declining fertility rates and or rising 
life expectancy. The size and age composition 
of a population are determined jointly by three 
demographic processes: fertility, mortality and 
migration. Population ageing is an increasing 
median age in the population of a region due to 
declining fertility rates and or rising life expectancy. 
More countries have rising life expectancy and an 
ageing population (trend that emerged first in more 
economically developed countries, but which are 
seen now in less economically developed countries). 
This is the case for every country in the world 
except the 18 countries designated as “demographic 
outlines” by the UN. The aged population is 
currently and at highest level of human history. The 
UN predicts the rate of population ageing in the 21st 
century will exceed that of the previous century. 
The number of people aged 60 years and over has 
tripled since 1950 reaching 600 million in 2000 and 
surplusing senior and geriatric population will reach 
2.1 billion by 2050. Countries vary significantly in 
terms of the degree and pace of ageing and the UN 
expects populations that begun ageing later will have 
less time to adopt to its implications.

Ageing Around The World: Population ageing is 
one of the most significant trends of the 21st century 
one in eight people in the world are aged 60 over. 
As long as fertility rate continues to decline and 
life expectancy continues to rise, older people will 
steady increase a portion of the population.

Asia and Europe are the two regions where a 
significant number of countries face population 
ageing in the near future. In these regions within 
twenty years may countries will face a situation 
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where the largest population cohort will be those 
over 65 and average age approach 50 years old.

Eldery in Indian: (March 2012) India’s older 
population will increase dramatically over the 
next four decades. The share of India’s population 
ages 60 and older is projected to climb from 8% 
in 2010 to 19% in 2050, according to the United 
Nations Population Division (UN2011). By mid-
century India’s 60 and older population is expected 
to encompass 323 million people a number greater 
than the total US population in 2012.  In 2011, there 
were 98 million senior citizens in India, and the 
number is expected to swell in India to 143 million 
by 2021, being 51% being women. This profound 
shift in the share in the share of older Indians- taking 
place in the context of changing of relationship and 
severely limited old age income support bring with it 
a variety of social economics, and health care policy 
challenges.

In 2011, there were 98 million senior citizens in 
India, and the number is expected to swell in India to 
143 million by 2021, being 51% being women.

West Bengal Scenario of Ageing Population: There 
are 74, 90,514 (51.4% males and 48.6% females) 
above 60 years of age according to the census 2011. 
The National Commission on Population, indicates 
in this state population of 60+ age groups will rise 
by 170 percent by the year 2026 (Central Statistics 
Office 2011).

Ageing has significant impact on society as people 
of different ages tend to differ in many aspects 
such as legal and social responsibilities, outlook in 
life and self-perception. Young people tend to have 
fewer legal privileges, they are more likely to push 
for political and social change, to develop and adopt 
new technologies, and to need education. Older 
people have different requirements from society and 
government, and frequently have differing values as 
well such as for property and pension rights. Older 
people have different aspirations and likings for 
different aspects of urbanization and technological 
development.

Literature Review

Population ageing is an inevitable outcome of 

the demographic transition. Primarily, as a result 
of declines in fertility and, secondarily, mortality 
declines, the age structure of a population becomes 
older, with a growing number and proportion 
of elderly persons. In recent years, the issue of 
population ageing has received renewed attention 
in many countries, especially those in the more 
developed regions, owing to the continuance of 
fertility below the replacement level and on-going 
trends towards lower mortality. While there is great 
variation among them in terms of the level and pace 
of population ageing, this demographic process is 
expected to increase further in these countries, and 
eventually their populations are projected to level off 
and decline in the foreseeable future. These changes 
have profound consequences and far-reaching 
implications, especially for pension schemes, heath-
care systems, education programmes and housing 
plans, as well as for the economic vitality and growth 
of a country. The author reviewed selected literature 
that concerns the impacts of migration on the size and 
age structure of population. Whereas existing studies 
have paid a great deal of attention to population 
ageing and its social and economic implications, 
there is comparatively less work found on the state 
of elderly in urbanized environment, especially of 
developing world. Phillipson, C, 2011, analyzed the 
process and state encountered while growing older 
in urban environments in Japan and the UK. Howse 
K, 2017 questioned and analyzed whether urban 
environments are best for an ageing population. 
OECD 2015 Policy Highlights on Ageing in Cities 
threw light on trends in ageing societies, challenges 
and opportunities, policy strategies, governance 
and case studies of different cities. Priest, G.E, 
1970, made an investigation of the elderly in urban 
environment with special reference to housing.

Location of The Study Area

The study has been conducted in a selected part of 
Kolkata, including ward nos. 95, 96, 97, 98, 99, 
100 and 112. This is a part of south Kolkata. These 
seven wards of south Kolkata have been selected for 
this paper because these areas have been changing 
rapidly since past few years. Due to the gradual 
development in the study area few challenges have 
been noticed recently which has affected the natural 
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as well as social life of the city but the utmost impact 
has been noticed on the senior citizens.

                                                                                                                                                                                                                                                 

                  

Aims and Objectives

 The paper shall aim to understand, analyze, modify 
and optimize the relationship between the ageing 
person and their social surroundings as well as the 
physical surroundings. Healthy ageing is about 
development and maintenance of optimal mental, 
social and physical well-being and function in older 
adults. This main aims is to illuminate the present 
situation of elderly people, the various problems 
which they faced in new city life. The problems are 
arising due to environmental degradation as well as 
social problem. 

The paper aims at how much the present condition 
of the city is ideal for elder people and if the city 
is ideal for elder people and if they are facing any 
problem then are they getting any solution to it or 
not. The paper shall also analyse the condition of the 
surrounding environment of elderly people in a city 
area, what they feel about their surrounding social 

and physical environment and how they get affected 
or benefitted by the changing surroundings in their 
area. This paper intends to know how decreasing 
open space is creating a discomfort among old 
people. This analysis will also aim at knowing how 
strongly do they feel integrated with their family and 
if there are any problems. This work will analyse to 
what extent the grown-ups are taking care or looking 
after their parents or the old aged members of their 
family. This work aims at finding how the aged and 
the senior citizens are adapting to the changing life 
style of the city life. The study questions how much 
the elderly are adaptive to the present situation and 
to the present city life and its new features and new 
technologies like increasing transport modes and 
whether all these improved livability of the aged.

Methodology

 In order to achieve the above objectives qualitative 
as well as quantitative methodologies have been 
adopted. The project has been accomplished through 
the following steps. Stratified random sampling of 
data collection method was used for questionnaire 
survey. The data was then represented, mapped and 
analysed. 

An Opaque Impending of Swelling Dependency in the City Kolkata

Fig.1: Location of Kolkata Municipal Corporation

Fig.2: Location of the study area
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Discussion and Findings

Age Structure of Surveyed Old People: As can be 
found that aged people between 60 years and 65 years 
and between 65years and 70 years count highest in 
the study wards. Age group of 85-90 is very low and 
above 90 is negligible.

Percentage of Pensioned Elderly and Amount of 
Pension: Pension is the major source of the income 
among the elderly, most of the surveyed elderly are 
fully dependent on their pension for their monthly 
expenditures. In this map the percentage of surveyed 

people who are getting pension have been shown 
with the help of choropleth and bar graph have been 
plotted to show the amount of pension received 
by the old people.in ward number 112 we can see 
maximum amount of pension received below 10000 
because the area is less developed in compared with 
the other wards. (Fig. No. 2)

Percentage of Working Elderly and get Pension: 
Most of the ageing people are not working or retired 
but it can be seen very few percentage of elderly 
people are working for income or refreshment and 
the percentage is higher in the age group of 60 to 

70. In this map respective bar diagram have been 
drawn to show the percentage who get pension and 
pie graphs are drawn to show the surveyed people 
who still work for income. In ward no. 112 we can 
maximum number of people who do not get pension 
that’s why they have to work for income. Whereas 
in other wards we can see more or less equal 
distribution of people who receive and don’t receive 
pension. (Fig. No. 3)

Percentage of Dependent Elderly and With 

Savings: One of the major issue of the elderly people 
is their financial dependency, the dependency ratio is 
in turn much dependent on the saving habits of the 
elderly people. In the ward number 112 can be seen 
the least saving habits of people, where as in other 
wards can be seen more or less good saving habits 
of the elderly people. A negative relation between 
percentage of dependent elderly and their savings 
can be seen in the study area that suggests positive 
change of mentality towards saving over time. (Fig. 
No. 4)

Fig. 3, 4: Pensioned percentage of elderly and amount of pension, 
Percentage of working elderly and get pension
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Children and Parents Does Not Stay Together 
And Frequency of Meeting: It has become a very 
common situation in city environment that after a 
certain age mainly after marriage children do not 
live with their parents. In the ward no. 112 we can 
see maximum weekly meeting with children. Those, 
who have children living in foreign country mainly, 
usually meet their children once in a year. A positive 
relationship between the percentage of children 
staying separate and percentage of children meeting 
at larger gaps i.e. yearly or monthly can be seen in 
the study area that suggests that the wards showing 
higher percentage of children staying separate from 
elderly parents are the wards where the children of 
the elderly people stay further (other state or other 
country) from the house. (Fig. No. 5)

Different Aspects of Household Work Done By 
Elder People: In the so called middle class families 
or economically weaker classes the aged members 
are to engage themselves in different household 
chores. Sometimes they are compelled, sometimes 
they do it voluntarily as a return of the help they 

are getting from their families and even sometimes 
they do it to keep themselves engaged. The common 
things they are made to do are shopping (usually for 
males), cooking and some other household chores 
(usually for females).  The work pattern suggests 
that they usually work in the day time and night and 
afternoon are their resting time whereas in evening is 
spent in recreation (usually watching T.V. or chatting 
with people of same or near age). 

Percentage of Elderly Person’s Contribution in 
Family and Amount of Pension: In many households 
it can be seen that elderly people has to contribute 
in their family for different resons. In this map 
percentage of elderly contribution in family shown 
by choropleth map and the amount of contribution 
shown by bar graphs. In the ward numbers 95 to 
99 there are much more contribution because of 
the developed life style, job sectors, pensions and a 
good savings. In the ward no. 112 we can see less 
contribution in the family because less development 
and poorness. (Fig. No. 6)

Fig. 5,6: Percentage of dependent elderly and with savings, Children and parents does 
not stay together and frequency of meeting

An Opaque Impending of Swelling Dependency in the City Kolkata
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Changing Family Type and Preferences of the 
Surveyed Elderly: It can be seen that has been 
changing drastically from past few years and one 
of the main reason is the changing life style in city 
area. In this map respective horizontal bar diagram 
have been drawn for analyzing the changing family 
type and preferences of the surveyed elderly. In ward 
no. 112 we can see maximum joint family type in 
preferred family, previous family and present family. 
The wards 95 to 100 there are more nuclear family 
at present but it can be seen that in previous years 
there were much more joint family types and the 
elder people preferred joint families much more 
than nuclear family type because in old age they 
need more family support care love from the family 
members. (Fig. No. 7)

Nuclear Family Distribution: Nuclear family 
distribution is the most common scenario in present 

urban area. Joint family breaking has its utmost 
effects on elderly people.  The study reveals that the 
more developed wards like ward no. 95, 97 and 98 
have more nuclear family. It is not that development 
is a cause of nuclear family but in developed area 
the elder persons are more financially independent 
and their children get separated from them because 
of many reasons like marriage, job in other city or 
country, etc. Ward no.97 and 95 has highest number 
of nuclear family because there is highest number 
of elderly people who have their children living 
separately in different places. Though there are 
many reason of family break ups and nuclear family 
structures but according to quite a few respondents 
modernization is the main reason behind nuclear 
family structures.  A notable share of respondents in 
ward no. 95, 96 and 99 think the same way though an 
inverse picture is seen in ward no. 112. (Fig. No. 8)

Fig. Nos. 7: Percentage of elderly person’s contribution in family and amount of pension
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Percentage of Elderly People Having Attendant 
and Behavior from them: In this map percentage 
of elderly people having attendant have been shown 
with the help of choropleth and horizontal bar have 
been plotted to show the behavior Of the attendants 
.In ward number 112 we can see maximum disrespect 
shown to the elderly person by the attendant but 

the percentage of surveyed elder people who have 
attendant is very low because in this area most of the 
surveyed elder people is not economically privileged 
so they cannot afford a personal attendant. Where as 
in other wards we can see maximum respect shown 
to the elderly people by the attendants and the % of 
having attendant is much higher. (Fig. No. 9)

Fig. 8, 9: Changing family type and preferences of the surveyed elderly, Nuclear family distribution

 Fig. 10: Percentage of elderly people having attendant and behavior from them

An Opaque Impending of Swelling Dependency in the City Kolkata
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Nature of Surrounding Area and Level of 
Congestion: The study also shows the level of 
congestions in the study area as a discomfort factor 
of elderly people.  Most of wards except ward no, 
112 are highly congested according to the surveyed 
aged. These areas have hardly open space, pond and 
greenery so the aged people feel very congested. 
Whereas ward no.112 is not fully developed so 
there are more open space, pond and small house 
instead of multi storied building, thus having more 
friendly environment for the elderly people.

Buffer Of Parks: The multiple ring buffer map has 
been plotted around the parks of the study area and 
parks have been plotted with the help of google aerth. 
The multiple rings of the buffer map are created with 
the distance of 100m,200m and 300m. Here it can 

be seen in ward no. 112 has the highest numbers of 
parks because this particular ward has comparatively 
less congestion and more open spaces but the other 
wards has very less number of parks. Three different 
rings according to distance has been created to show 
how much area is easily accessible. The miltiple ring 
buffer is plotted to show how much area’s ageing 
people will be benefited by the parks as they can 
reach their easily for morning or evening walk. But 
it can seen that the number of parks in the study area 
is very few and it can be said that the urbanisation, 
growing number of multi storied building and 
growing urban population is main cause behind it. 
That’s why the parks has declined and it’s creating 
it’s utmost negetive effect upon the eldrely people. 
Here it can be seen ward number 99 has the lowest 
number of parks. (Fig. No. 10)   

Fig. 11: Buffer map
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Surveyed Elderly People’s Ability of Walking 
on The Streets: In present days one of the major 
problems for the elderly people is the bad condition 
of roads and the traffic congestion. The percentage 
of elderly with ability of walking on the streets is 

highest in the ward nos. 97 and 99 whereas it is 
lowest in ward no 112. The type of problems are 
more or less same in all the wards except ward no 
112. (Fig. No. 11)

Fig. 12, 13: Surveyed elderly people’s ability of walking on the streets,Various health 
problems among surveyed old people

An Opaque Impending of Swelling Dependency in the City Kolkata
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Various Health Problems among Surveyed 
Old People: Elderly people faces various health 
problems. In this map, horizontal bar graphs have 
been plotted to show various health problems among 
surveyed old people. Most of the health problems 
among the people are found to exist in ward no 
112 because of less awareness, poverty, proper 
medication and unavailability of hospitals, doctor 
and clinic in locality. Other wards have more or less 
similar amount of health problems. Percentage of 
Arthritis is higher in surveyed female respondent 
and high blood pressure and heart disease is higher 
in male respondents whereas osteoporosis, breathing 
problem, oral health problem is more or less same 
among male and female. Substance abuse is mainly 
seen in ward no.112. Alzheimer is mainly faced by 
people who are above 75. (Fig. No. 12)

Conclusion

From the various surveys it has been conclude 
that the old aged people are suffering from acute 
problem due to acute problem such as they face the 
insecurity. Nowadays the youths and other members 
of the family are sometimes sending their old 
parents to the old homages due to which the societal 
disorder is been observed. It is also seen that due to 
the increasing nature of the nuclear family the old 
people are facing acute problems. The deteriorating 
condition of the roads and various other roadside 
activities the old people are suffering are also facing 
some acute problems. Nowadays the old people are 
even facing the problems and lack of security from 
their own family members. The old aged people are 
considered as a burden in some parts of the society.
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Abstract
Noise is generally known as the unwanted sound 
from different sources that can disrupt quality of 
life. Along with the increasing rate of water & 
air pollution, noise pollution level also becoming 
a great concern for people of Kolkata. With the 
increasing number of motor vehicle noise pollution 
level also getting higher day by day. Ambient noise 
level monitoring was carried out at various  silence 
zones of college street and its surrounding area in 
morning (9.30 am to 11.30am) and evening (4.00 
to 6.00 pm) rush hours of a day. The comparison of 
the collected data with prescribed CPCB standard 
shows that maximum selected places of the whole 
study area are above the standard limit. Vehicular 
volume found to be the major condition for noise 
level increase. This study also examines the effects 
of noise pollution facing by different people of the 
study area. Evaluation of the relationship of different 
factors of noise pollution by Fuzzy logic System also 
done in Matlab software.
Keywords : Traffic noise pollution, silence zones, 
Kolkata
Introduction
Noise pollution may be defined as the state of 
discomfort and restlessness caused to humans by 
unwanted high intensity sound from different aspect. 
Due to rapid growth in pollution there is a fast growth 
in vehicles, and change in the travel pattern. Road 
traffic is a complete system which wide comprises 
of varieties of road user, vehicle and environment 
interact the congestion of road intersections is due 
to motorization from & increase in single occupancy 
vehicle number.Motor vehicles, which are significant 
part of the urban environment, are the main source 
of noise emission, contributing about 55%to the total 
noise pollution (Bhattacharya et al. 2003). 

Study area
Kolkata also known as Calcutta is the capital of the 
Indian state of West Bengal. In 2011, the city had a 
population of 4.5 million, while the population of the 
city and its suburbs was 14.1 million, making it the 
third-most populous metropolitan area in India.
College Street is a 1.5 km long street in central 
Kolkata in the Indian state of West Bengal. It covers 
an area from Ganesh Chandra Avenue Crossing 
in Bow bazar area to Mahatma Gandhi Road 
crossing. Its name derives from the presence of 
many colleges, housing many centers of intellectual 
activity especially the Indian Coffee House, a 
café that has attracted the city’s intelligentsia for 
decades.It also surrounded by many Well-known 
academic institutions include Presidency University, 
University of Calcutta, Medical College and 
Hospital, Kolkata. Sanskrit College, Indian Institute 
of Social Welfare and Business Management, Hare 
School, Hindu School, etc. College street area has 
been selected as the silence zone as it has number 
of institute educational (Presidency University, 
Calcutta University, Hindu College, Hare school, 
Tropical School of Medicine Health Medical college 
hospital). 
Research Objectives
1. To quantify the levels of noise pollution in selected 
silence zone of Kolkata and to compare the result 
with CPCB standards.
2. To assess the relationship between noise level & 
vehicular volume in the study area.
3. To evaluate the impacts of noise pollution on 
individuals in the study area .
4. To establish the relationship between different 
factors that are increasing vulnerability of people for 
noise pollution by applying fuzzy logic.
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Methodology
Some selected parts of College Street & its 
surrounding area as silence zone has been selected to 
quantify noise level. Noise level has been collected 
in morning (9.30am -11.30 am) and evening 
(4.00pm-6.00pm) hours. In each point of the whole 
area 6 readings of noise level has been taken in one 
minute interval by sound level meter. From the six 
recorded value average value has been taken for 
analysis of spatial distribution of noise level. A and 
C sound level meter type sl-4001 with the capacity of 
measuring noise level from 30 dB to 130 dB has been 
used for measurement. A comparison has been made 

to see the Exceedence level of those areas in terms of 
CPCB standards.To find the noise level differences 
in different roads number of motor vehicle passing in 
that selected areas also counted to see if there is any 
relation between them. A structured questionnaire 
has been made to know about the various effects felt 
by people of selected areas like students, patients, 
book sellers, workers etc. After collecting different 
health effect related data different weightage has 
been given to different condition of health in terms 
of severity. Analysis has been made by fuzzy logic 
to establish the relationship between factors of noise 
pollution by using mat lab.

Table-1 Input and Output Variables with their fuzzy values and fuzzy intervals

Systems Linguistic Linguistic values Fuzzy intervals
Input

Noise level

Age 

Exposure time 

Distance from the source 

Normal 
Medium
High 
Very high

Very young
Young
Mature 
Old 

Very few hours 
Few hours 
Medium hours 
Numerous hours 

Less 
Medium
Far
Very Far 

<65
60-75
73-100
>95

0-16
15-35
32-55
>52

0-2
1.8-4.5
4-6
>5.5

0-35
30-60
55-100
>100

Output Health effect Low risk
Medium risk
High risk
Very high risk

0-15
12-50
40-65
>60
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According to the fuzzy structure different inputs 
& one output has been selected to get result. Noise 
level, age factor, exposure time, distance from the 
source has been taken as inputs & health effect has 
been as output in this study. With the help of the 

fuzzy interference system different rules has been 
set between four consecutive rules & output. Finally 
different surface has been made which explains the 
relationship between inputs & output.

Result and Discussion:
Noise level variation of selected silence zone of 
College Street & surrounding area
• As college street is an educational zone so this area 
also considered as silence zone. But if we look at 
the average noise level of this area then it can be 
seen Many areas like College Street beside Medical 
College, Presidency University, Calcutta University, 
Hindu School, Hare School, M. G. Road beside 
Surendranath College, Mitra Institution, Chittaranjan 
College are experiencing higher noise level which 
is more than 90 dB mainly in morning rush hours. 
This may be attributed to very busy road , congested 
traffic condition, higher vehicle number crossing the 
road but main annoying cause is the unnecessary 
honking from the cars mainly from busses, motor 
bikes, auto’s that creates noisy situation in the whole 

area. Even traffic rules are not properly maintained.  
None of the selected places of the silence zone has 
recorded less value than 50 dB.
Comparison of CPCB standard & Existing Noise 
Level of selected silence zone of College Street & 
surrounding area•
According to the primary survey mainly roads 
besides Presidency University, Calcutta University, 
Sanskrit College, Hare School, Hindu School, 
Surendranath College are among them which are 
moistly experiencing extremely higher noise level 
than CPCB standard. So this condition has made 
this area more vulnerable for students specially. If 
we look at the spatial condition of exceedence level 
it shows that areas like Surendranath College, Mitra 
institution, Chittaranjan College, M. Jubille Institute, 
Medical College gate 5, 6 are getting more than 40 

dB exceedence level. Some other areas 1, 2 gate of 
Medical College, Main gate of Presidency College, 
Hare School, Hindu School, Calcutta University. 
sound level ranges from 62.9 to 110.6 dB during 
morning hours and 63.5 to 110.3 during evening 
hours. If we look at the exceedence condition 97.5 
% of exceedence of prescribed standard of CPCB 
was observed during morning rush hours and 94.17 
% exceedence during evening hours of the day. 96 
observations were made during the time of data 
collecting
Health Related Condition of Individuals Of selected 
Silence Zones (College Street and Surrounding 
Area)
According to above data it can be said that as selected 
parts of college street & surrounded area is covered 
by busiest road (M.G. Road) from different sides 
so people are saying that number of motor vehicle 
are more annoying than other sources. So people 
specially college students also finds that volume of 
motor vehicle throughout the day is the major cause 

Fig 4.5

Fig 1 : Fuzzy Index 1 Fig 2 : Fuzzy Index 2
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dB exceedence level. Some other areas 1, 2 gate of 
Medical College, Main gate of Presidency College, 
Hare School, Hindu School, Calcutta University. 
sound level ranges from 62.9 to 110.6 dB during 
morning hours and 63.5 to 110.3 during evening 
hours. If we look at the exceedence condition 97.5 
% of exceedence of prescribed standard of CPCB 
was observed during morning rush hours and 94.17 
% exceedence during evening hours of the day. 96 
observations were made during the time of data 
collecting
Health Related Condition of Individuals Of selected 
Silence Zones (College Street and Surrounding 
Area)
According to above data it can be said that as selected 
parts of college street & surrounded area is covered 
by busiest road (M.G. Road) from different sides 
so people are saying that number of motor vehicle 
are more annoying than other sources. So people 
specially college students also finds that volume of 
motor vehicle throughout the day is the major cause 

of higher noise level in this area. But here one more 
thing noticed especially from the students & teachers 
that in recent days many political programs, rallies, 
social function during day hour also creating a major 
noise problem, which is not permissible at all in this 
silence zone according to CPCB rules.   
In the present study among the all affected people 
maximum percentage of getting all kind of effects 
are young people who are 15-35 years in age. 
Children’s also have greater percentage of getting 
affected in terms of headache, irritation, lack of 
concentration in study, insomnia. As in this silence 
area there are many college , universities are present 
so mainly students are facing many problems during 
their classes for high noise level as told by the 
reports. Many patients from medical college hospital 
also have many issues with this noisy condition in 
morning & evening rush hours. Almost 60% people 
have concentration problem among them most 
are students, For this condition they become less 
tolerant, irritated many times

Fig 4.5

Fuzzy Rule Base Modeling
Boole (1958) introduced a beautiful notion of binary 
numbers, which is the foundation of modern digital 
foundation of modern digital computer but Boolean 
logic is unable to model the human thinking process. 
Because of its two abstract, rigid boundaries, the 
two valued logic is not so efficient for mapping of 
real world situations properly. So for handling the 

real world situations (yager et al.1994) Zadeh (1962) 
introduced the mathematics of fuzzy followed by his 
paper “Fuzzy Sets”. Generally this logic used in two 
different sense (Tong et al, 1979) in the narrow sense 
fuzzy logic generally refers to the logical system that 
generalizes classical two valued logic for reasoning 
under uncertainty. This model is further developed 
by other researchers. The model is basically based 
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on collections of IF-THEN Rules with different 
functional consequent, essentially they are a 
combination of both fuzzy & non fuzzy models. 
The main benefit of this model is computational 
efficiency (Emami et al.) An important part of 
fuzzy logic is uses of fuzzy algorithm, which is 
knowledge based algorithm. This fuzzy knowledge 
based system is contains four major parts: Fuzzier, 
knowledge base, interference engine and defuzzier.
Noise induced health effects
People become vulnerable to high level noise. In this 
case noise level vulnerability not only depends on the 
level of noise itself but it also depends on the other 
factor like Age of people, Exposure time, Distance 
from the source. There are different techniques 
to see the combine effects of this factor in health 
effect of people. Here fuzzy logic is the best way to 
show the relationship among all factors in terms of 
noise induced health effect because of its usage of 
continuous Degree of Membership.
Noise induced Health effect indicators
This parameters used for defining the health effect 
on people are: Age factor, Exposure time in higher 
noise level, Distance from the source. The effect of 
this parameters can be described as follows
Noise level : Noise that create annoyance to human 

as there is limit of human ear to resist the sound but 
when it crosses that limit then it creates negative 
effects . 
Age factor: Age is important factor because 
especially children’s, old people are more prone to 
noise level effect. 
Exposure time: If any people exposing himself in 
high noise level for a long time then he will definitely 
have an effect of that.
Distance from The Source: Distance from the 
source mean from where the noise is creating, so if 
your house is very much near to that source then you 
definitely have an effect of your housemate.             
Input and output membership function
There are 4 inputs and every inputs described using 
different membership function such as high, low 
moderate according to their ranges. Output variable 
which is health effect also have different membership 
function like Low risk, medium risk, high risk & 
very high risk. These functions represent a degree 
of a binary value, 1 being the highest and 0 being 
the lowest. All the inputs and output are described 
by using trapezoidal membership function. It will 
create uniformity in the system. All the membership 
functions are shown in the following figures. 

Fig .4 : Membership Function of Noise level As Input Variable

Fig 5: Membership Function of Age as Input Variable 
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Fuzzy Rules
Fuzzy rules play the most important part in the fuzzy 
system.  These rules can be decided on the basis of 
one’s knowledge or understanding.  As here, we 
are using the standardized data for all the inputs; 
fuzzy rules are dependent on them. The fuzzy rules 
basically are in the form of IF x then y. In the Matlab 
Fuzzy Logic Toolbox, there is a rule editor to enter 
the rules and edit them if required. 
A total 90 rules were developed on the basis of the 
available datasets & expert interference. 
Finally through IF-THEN Rules designed to predict 
noise generated health effects .This rules are the 
result of relationship between input & output 
variables. Different rules are mentioned below-
•	 1. If (Noise  Level is Normal) or (Age is Very 

Young Age) or (Exposure Time is Very Few 
Hours) or (Distance From The Source is Very 

Far) then (Health Effect is Low Risk) 
•	 2. If (Noise Level is Medium) or (Age is Young 

Age) or (Exposure Time is Few Hours) or 
(Distance From The Source is Far) then (Health 
Effect is Medium Risk) (1) ………

•	 3. If (Noise Level is Very High) or (Age is Mature 
Age) or (Exposure Time is Numerous Hours) or 
(Distance From The Source is Less) then (Health 
Effect is Medium Risk) (1) ……

•	 4. If (Noise Level is Very High) or (Distance 
From The Source is Far) then (Health Effect is 
High Risk) (1)

• After setting different membership function into 
fuzzy interference system has given different crisp 
output from the rules. Crisp values also shows the 
relationship among different input variables (noise 
level with age, exposure time, distance from the 
source). Here rule viewer shows that when noise level 

Fig 6 : Membership Function of Exposure Time as Input Variable

Fig 7 : Membership Function of Distance from the Source as Input Variable

Fig 8 : Membership Function of Health Effect as Output VariableSource - Matlab
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is very high and age is more then health effect also 
getting high , when noise level is high and distance 
is less from the source then health effect also getting 
very higher, on the other side when noise level high 
but distance from the source is very far then health 
effect also low, when noise level is high exposure is 
more then health effect also high.
Rule viewer of all Inputs & Outputs with Crisp 
Result 
Rule viewer showing different crisp output which 

is health effect in terms of percentage  which also 
giving the idea of  quantitative relationship between 
different inputs which are Noise level, Age level, 
Exposure Time (in hour), Distance from the source 
(in meter). Fig shows that when noise level is higher, 
age is high, exposure time is high & distance from 
the source is very less then health effect also getting 
higher. There are different types of relationship 
among all input variables like when noise is higher, 
age is medium, exposure is less, distance from the 
source is nearer then the effect is low to medium.

Fig 2.2Sources - Matlab

Surface Viewer

Fig 10 Surface viewer for input Noise level & Distance from the source  Source-Matlab

Fig 9 Surface viewer for input Noise level & Age              Fig 8 Surface viewer for noise level & exposure time
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Fig 11 Rule viewer of all inputs and outputs with crisp result
4.Conclusion 
The present study in terms of growing population 
reveals some interesting facts. Though many 
existing reports have given different ideas about 
noise pollution, but the present study based on 
primary data shows that different silence zones 
of Kolkata (College Street and surrounding area) 
has recorded higher noise level than prescribed 
environmental noise level limit during every rush 
hours of any day. Study shows that how vehicle 
volume effecting noise level in different areas and 
the relationship between vehicle number and noise 
level is very much possitive. Even silence zone 
area which has to maintain some rules & regulation 
are also getting high noise level due to continuous 
honking in the area.The presents study shows that 
how peoples are getting affected by noise pollution 
.Mainly older people & younger children are having 
more effects like hearing problem, blood pressure 
problem, insomnia, as they are more susceptible to 
high noise. Students in silence zone having problem 
like hypertension, lack of concentration, irritation, 
mental disorders so it’s finally affecting their overall 
performance.
There are also some recommendation regarding 
prevention of noise pollution   

1.	 Control traffic condition 
2.	 Limitations in vehicle speed 
3.	 Increasing road width & creating buffer zone 

between source and effective area 
4.	 Ban on horns in important areas like residential 

& silence zone
5.	 Growing awareness among the people about 

noise pollution
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