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THE ENVIRONMENTAL AND SOCIO-ECONOMIC
IMPACT OF COAL MINING ON LOCAL
LIVELIHOODS AND HEALTH: A CASE STUDY
OF RANIGANJ COALFIELDS IN WEST BENGAL,
INDIA

Suchismita Mondal Sarkar! and Debleena Banerjee?

Abstract: Coal mining proved to be a miracle worldwide in terms of economic
development, but has also raised several concerns of environment eco-system services.
Though, it provides both direct and indirect opportunities to the people but at the cost of
causing immense damage to the environment, biodiversity and health of living beings.
This paper attempts to assess the environmental and socio-economic impact of coal
mining on livelihood and health of the local communities residing in Raniganj Coal-field
area of West Bengal. The analysis is based on a survey of 120 households conducted in
the region using a structured questionnaire. Analysis of water and soil from the
surrounding area was done using standard methods. It is evident from the result that
pollution created from coal dust has tremendous impact on health and environment. The
water and the soil tests clearly indicate about its poor quality. In general, the paper
concludes that even though mining acts as an earning opportunity, for the local people,
the negative externality generated from it, poses a serious question.

Keywords: Coal-Mining, Pollution, Livelihood, Health, Income Diversification.
Introduction

Coal has been recognised as the most valuable mineral and is valued for its
energy content. Mining of coal has done miracle in terms of its contribution
towards economic development but on the contrary has bestowed us with several
conflicts. While it has supported the country’s initiative to move into the
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trajectory of rapid growth and harness the natural resource to accomplish the
developmental goals, it has proved to be an environmentally, unfriendly
substance.

Mining has a wide range of indirect impact both in terms of positive and
negative externalities upon the local residents, their environment and livelihood.
The coal mines are generally found to be in semi-agricultural zones which are not
economically and socially developed. As such mining activities momentarily
generate employment opportunities and support livelihood in the vicinity.
Infrastructural developments are also made. But along with it comes other issues
of severe concern such as displacement of local people, land acquisition and
sometimes the skilled labour being forced to work in mines. Often, they lose their
home, land and land-based livelihood. Mining activities produce enormous
amount of waste thereby degrading the surroundings. The environment degrades
with each passing day polluting the air and water bodies around. The
deterioration is mainly caused due to inappropriate measures taken in this front.
Several studies have indicated the potentially adverse impact of mining on the
natural ecosystem, society, health and communities in close proximity. The loss
thus created cannot be compensated by economic means. The local community’s
dominion is found to be threatened as their livelihood conditions are mostly
neglected (Areeparampil, 1996). The benefits are accrued by the coal industry
and the mining workforce depriving the local people, who only bears the
environmental cost and are left out at the mercy of the government.

Basically, coal is comprised of soil, volatile matter, carbon, sulphur and
hence the coal dust generated during mining causes health and environmental
hazards. The sulphur dioxide, dust particles, ozone, etc. generated by mining
operation reduces human life expectancy while carbon monoxide cause
congestive heart, black lungs and chronic bronchitis. Mercury released from coal
damages memory and nervous system. It is to be noted that the diseases and
environmental problems are the results of major heavy elements produced during
coal combustion (Munaver, 2017). Air and soil get contaminated by coal dust
while coal fires emissions ruins vegetation in the surrounding area (Saini et. al.,
2016). The sounds of drilling, blasting, motor vehicles and coal loaded trains on
merry go round railway lines have been causes of noise pollution in the vicinity
(Goswami, 2015). The contaminated ash contained water, released wastes from
open cast, underground mines and coal washeries which flow into the water
bodies of the surroundings thus polluting them.

Working in coal mines is also a dangerous activity. Hazards occur due to
mine wall failures, flooding and vehicle collisions. Underground mining hazards
include suffocation, gas poisoning, roof collapse, rock burst and gas explosions.
The abandoned opencast mines and inadequate filling of land holes cause land
sinking along with landslides.
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Researchers pointed out that despite the versatile benefit of coal mining
and its potential contribution as an important energy source, the negative
externality generated in the process is too challenging. However, to meet the
rising demand for energy, use of coal can neither be denied nor compromised.
The primary concern therefore at the regional level is to design appropriate
technology in an efficient and eco-friendly manner. This study attempts to
evaluate the socioeconomic and environmental impact of coal mining on
livelihood and health of the local community. The main research objectives
addressed in this study are:

i.  Toidentify and examine how mining activities influence livelihood of the
local people.

ii. To examine the impact on environment in terms of air, water and soil.

iii.  To assess the local people’s perception regarding the impact of mining on
environment and health.

iv.  To suggest interventions to design policy tools to combat the problems.

The paper is divided into four sections, Section 1 includes an introduction
to the coal mining scenario in Raniganj; Section 2 contains the methodology,
giving details about the study area, data collection and methods of analysis;
Section 3 deals with the results and discussions and the fourth and final section
suggests policies interventions to combat the problems.

Methodology
Study Area

The study was conducted in the Raniganj coalfields of West Bengal which is a
part of Eastern Coalfields Limited (ECL) of India covering an area of 443.50 km?
having a total coal reserve of 49.17 billion tonnes, spreading across states of West
Bengal and Jharkhand. The area bounded by latitudes 23°35’N to 23° 55’N and
longitudes 86° 45’E to 87° 20’E and is the most important coalfield in West
Bengal (Paschim Burdwan District). It lies in the Damodar valley region
surrounded by the Durgapur-Asansol Industrial belt. The areas of ECL covered
by Raniganj coalfields are Raniganj-Pandaveswar, Kajora, Jhanjra, Bankola,
Kenda, Sonepur, and Salanpur (partly). The active coal mining in this area over
the centuries have changed the land form in the area. This change is visible when
we particularly concentrate on climatic constituents especially rainfall,
temperature and relative humidity. Apart from coal mining people here are
mostly engaged as cultivators, agricultural labourers, household industry workers
and other workers.

Data Collection and Sampling Procedure

Data for the study was obtained from primary and secondary sources. A survey
was made using a semi-structured questionnaire containing all relevant

Man & Development: June 2022 3



information. The first section of the questionnaire consisted of demographic
characteristics and general information, the second part dealt with occupational
diversification and the third section was related to environment and health. Using
the method of purposive sampling, 120 households were selected from 8 villages
surrounding 8 major mines (15 households from each village) in the concerned
area covering a population of 519 persons. The collieries were selected in such an
order so that north, south, east and west regions of the Raniganj Coal fields are
broadly covered. The villages selected are adjacent to the respective collieries,
namely lkra (Kunustoria Colliery), Kajora (Mahabir Colliery), Bansra (North
Searsole Colliery), Mangalpur (Topsi colliery), Achra (Dabar Colliery), Bogra
(J.K Nagar Colliery), Satgram (South Searsole Colliery), Harbhanga (Nimcha
Colliery). Focussed group interviews were also conducted to capture the people’s
perception about mining and its consequent impact on the region and their
livelihood.

Methods of Analysis

Water and soil samples were collected for tests. The water samples were
collected from the surroundings of open cast mines and soil samples were
collected from the surrounding agricultural fields where crops were sown. The
testing of water and soil was carried out by several chemical tests as suggested by
different researchers. Tests were performed in the laboratory of biotechnology
department of the University of Burdwan.

Information obtained from the villagers through interviews was utilised
for estimating the damages incurred due to pollution from coal dust. To assess
their perceptions about the health status the respondents were asked to rate their
responses according to the Likert scale.

Coal mining influences all activities as such people often adopt different
livelihood strategies which results in diverse livelihood outcomes. Livelihood
diversification provides security of financial earnings and stability in repaying
debt. Hence, to capture the extent of livelihood diversification, Berry’s index was
used. This Index of diversification is represented as:

Dy = 1-5hi?

Where, h;= Income share of each member in total household income. Dy
lies from 0 to 1. Dy = 0, if there is single earning member and it increases as the
household diversifies into an increasing number of working members.

Results and Discussions
Socio-Economic Profile of the Sample Population

Table-1 provides the socio-economic profile of the sample population. It is
evident that 68.33 per cent of the population belongs to the non-poor section.
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Most of the people reside in pucca houses. About 94.16 per cent of households
have pucca or semi pucca toilets while about 5.84 per cent of the households do
not have toilet within their premises. Hinduism is followed or practised by
majority of the creed. About 66.28 per cent of the sample population belongs to
the working-class age group (18-60 years) with 17.53 per cent of the population
being illiterate.

Table-1
Socio- Economic Profile of Sample Household
Indicators Type Frequency Percentage
Economic Status APL 82 68.33
BPL 38 31.66
Caste General 51 42.50
SC 40 33.33
ST 23 17.16
OBC 6 5.00
Religion Hindu 111 92.5
Muslim 5 4.16
Christian 4 3.33
House Conditions Own 106 88.33
Rent 14 11.66
House Type Pucca 60 50.00
Kutcha 8 6.66
Semi-Pucca 52 43.33
Toilet Type Pucca 46 38.33
Semi-Pucca 67 55.83
No facility 7 5.84
Education Primary School 151 29.09
High School 260 50.09
Graduation 14 2.69
Above 3 0.57
Illiterate 91 17.53
Age 0-6 47 9.05
7-18 107 20.61
19-60 344 66.28
60-above 21 4.04

Source: Field survey 2018

Coal mining in this region has a long history, which dates to nearly two
and a half centuries back. With the advent of industrialisation, coal mining
increased with starting of opencast mining. By 2012-13 coal mining started
providing employment to almost 73 thousand people. It gave both direct and
indirect opportunities to the people, with tax revenues and foreign exchange
earnings for the government. Basic infrastructural facilities were created as an
externality to coal mining such as developing of transportation, educational and
health infrastructures.
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However, with increase in opencast mining, the area came under the
clutches of illegal mining. This aggravated pollution and the poor resource
management pushed the region into a dystopian future. People carrying large
quantities of coal on their bicycles and vans are common feature seen on the
roads of this region. Another misery with which people of this region live is land
inundation and displacement. Often due to illegal mining the land collapses and
people have to shift to different places losing their homes. Basically, they are
trapped for livelihood. Though mining provided livelihood opportunities it has
destroyed agricultural land. People are forced to recreate alternative livelihood
sources. Table-2 captures livelihood diversification in the concerned region, we
have categorised the households for the purpose of expositional convenience into
different categories.

1. Households solely dependent on mining.
2. Households, dependent both on mining and non-mining categories.
3. Households dependent only on non-mining categories.
Captured data suggest that about 51.83 per cent of people are not

dependent on mining while 31.67 per cent of the people solely depending on
mining. Dependence of sample population on mining and other sectors is shown

in the following table.

Table-2
Dependence of Sample Population on Mining and Non-Mining Sectors
Number of Households Village-wise
s 5 g
_g s g 2 -cce g E E Co_rnblned
X g § % s 8 2 g villages
S R -
With only Mining 4 2 7 7 8 3 1 6 38
(31.67)
With only mining and one 4 3 0 4 1 0 0 1 13
more occupation (10.83)
With mining and two 0 1 0 0 1 1 3 2 8
more occupation (6.67)
Without mining 7 9 8 4 5 11 11 6 61
(50.83)
Total 15 15 15 15 15 15 15 15 120

Source: Field Survey, 2018.
Note: Percentages are given in parentheses

Impact on Environment

Coal mining imposes tremendous stress on the surrounding environment,
biodiversity, vegetation, soil strata, water bodies and human health. The effects
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are everlasting. The people in the surroundings reported that the place is covered
with a thin layer of coal dust especially in the winters. The black smoke (partial
burned carbon) coming from the coal mines covers the sky causing suffocation.
Combustion of coal emits carbon dioxide, nitrous oxide and methane which
contribute to air pollution and global warming. Sounds of drilling and blasting
are common to the people of the area. They are accustomed to live amidst noise
pollution and accepted this way of living with pain. Houses which are
comparatively closer to the mining areas are found to have closed windows
throughout the day to protect themselves from the pollutants resulting in an
increase in electricity bills. Due to the dust particles settling and acid rain
encroaching the walls of the buildings there is a hike in maintenance cost. Mining
not only covers up agricultural land, but encroaches forest land and causes top
soil loss. In many places the top soil subsided and people were displaced. Acidic
waters and leaching from washeries degrade the water quality. Ponds and other
water bodies in the vicinity are covered with a thin layer of coal dust thus
contaminating the water. Referring to water treatment process people are found to
consume untreated water with some people adopting the filtration and
sedimentation process for purifying water.

Microbiological properties of water samples and physicochemical
properties of both water and soil samples collected from different open cast mines
and adjacent areas of Raniganj Coal-field were done in the department of
biotechnology using standard methods.

Results of the Water Tests

Table-3
Predominant Bacterial Species Present in Water Samples

Sl. Sample Predominant Harmful effects

No. bacterial species

1. lkra Shigella sp. Diarrhea, abdominal pain

2. Kajora Enterobacter sp., Typhoidal fever, Acute gastroenteritis,

Salmonella sp. Enterocolitis

3. Bansra E.coli, Klebsiella sp. Urinary infection, upset stomach with severe pain
and cramps; Pneumonia, high fever, wound
infection, Urinary Tract Infection (UTI)

4.  Mangalpur  Kilebsiella sp. Pneumonia, high fever, wound infection, Urinary
Tract Infection (UTI)

5.  Achra E.coli Urinary infection, upset stomach with severe pain
and cramps

6. Bogra Salmonella sp. Typhoidal fever, Acute gastroenteritis

7.  Satgram Vibrio sp., E.coli Acute diarrhea, Septicemia, gastroenteritis;
Urinary infection, upset stomach with severe pain
and cramps

8. Harbhanga Pseudomonas sp., pneumonia, severe coughing and congestion

Enterobacter sp. Enterocolitis

Source: Field survey, 2018.
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Microbiological tests of the water samples were done using standard
method. On the basis of microscopic morphological observation, staining
properties, biochemical characteristics, preliminary identification of bacterial
species were done using Bergey’s manual (Bergey, 1923). All these species are
gram negative and belong to the family Enterobacteriaceae. The predominant
bacterial species found in the water samples are listed in the Table-3:

Physicochemical properties of water like pH, conductivity, total solids
and presence of some elemental constituents of the water were measured
and tested by respective standard methods of estimation and are depicted in the
Table-4.

Table-4
Physicochemical properties of water samples

Area from Physicochemical parameters
which the water pH Manganese Total Boron Chloride Nitrate Calcium  lron

sample was (Mn,in  solids (B,in (CI, (NOs3, (Ca,mg/L) (Fe,

collected ppm/L) (mg/L) mg/L) ppm/L) mg/L) mg/L)

Ikra 8.3 0.03 384 Nil 13 1.30 51.90 0.06
Kajora 8.1 0.01 338 0.137 10 0.94 48.90 0.25
Bansra 8.1 Nil 427  0.026 13 2.87 50.30 0.18
Mangalpur 7.9 0.01 317 Nil 09 0.82 46.98 0.31
Achra 8.3 Nil 561 0.169 17 1.06 53.80 0.37
Bogra 8.0 Nil 358 0.019 19 0.55 53.30 0.13
Satgram 7.8 0.03 497 Nil 14 1.16 49.40 0.20
Harbhanga 8.2 0.02 430 0.180 14 2.23 50.60 0.09
Safety standard/ Around 0.05 300 2 250 10  Greater than 3
critical limit 7 30mg/L

Source: Author’s calculations

All these bacterial species found in water bodies of open cast mines in
different areas of Raniganj coal belt are harmful human pathogens capable of
producing several diseases (Table-3). Presence of such pathogenic micro-
organisms clearly indicates that the water of these water bodies cannot be used as
drinking water as well as for domestic purposes without proper treatment. On the
other hand, physicochemical properties of the same samples of water were found
to be unusable for agricultural use.

Results of the Soil Tests: The soil samples collected were also tested and the
results are presented in Table-5. The parameters used primarily focus on the
suitability of the land for agricultural purposes. Results clearly indicate the barren
nature of the soil from agricultural point of view. Both physical and chemical
tests highlight the very poor soil fertility. High bulk density, very poor amount of
available water, presence of some trace elements generally decreases soil fertility.
Balanced (NPK Nitrogen-Phosphorus-Potassium) ratio is a basic criterion for
agriculture. The NPK level is much lower or approaching lowest level than the
recommended amount for both continuous and seasonal farming. The nearby
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fields cannot support agriculture without massive and planned treatment of the
soil.

Table-5
Physico-chemical characteristics of soil sample

SI.  Area from which Parameters
No. the water sample Bulk  Available Nitrogen Phosphorus Potassium Iron  Magnesium

was collected density water (ppm) (ppm) (ppm) (ppm) (ppm)

(g/cm®)  (cm®/ecm)

1. Ikra 1.79 0.88 06 2.36 125 7.05 13.90
2. Kajora 1.82 0.91 08 2,51 128 8.96 10.80
3. Bansra 2.05 1.06 11 1.99 118 8.43 11.32
4, Mangalpur 1.94 1.35 08 2.07 109 6.47 13.00
5 Dabor Salanpur 2.00 1.20 05 1.87 97 9.88 14.18
6. Bogna 1.79 0.98 10 1.62 92 9.35 13.65
7. Satgram 1.88 131 14 2.23 126 5.65 11.97
8. Harbhanga 2.18 1.36 08 1.90 131 6.79 12.57

Deficiency limits <13 1-15cmd <10 < 20 <75 < 35 <74

cm3

Toxic limits > 19 > 2 >30 > 100 > 800 > 4 > 40
Source: Author’s calculations
Impact on Human Health

Figure-1

Reported Health Problems

m Respiratory Problems
2.5% Skin Allergy

m ® Muscell Pain

0,

3.7% = Audibility Problems
<8%

1.7%

m Eye Infection
Nerve Disorders

2.1% Anaemia

1.5% Joint Pain

Pulmonary Diseases

Air, water and soil quality of a region greatly influence the quality of life
of the local people residing in the concerned area. The aetiology most human
diseases are related to the status of living and their environment. The pollution of
the environmental resources has tremendous impact on human health. Prolonged
exposure to coal dust is harmful to human health. Coal ash results in respiratory
problems. Partially burnt black carbonic (black smoke) is highly dangerous to the
health. It is observed from the survey results that people in the surrounding areas
suffer from skin and respiratory problems due to the coal ash coming from the
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coal mines. Cough and cold resulting from dust allergies is quite common.
Elderly people often suffer from respiratory troubles which reduce life
expectancy. The quality of health care services is quite inadequate. There is a
lack of cheap health related services, availability of life saving drugs and doctors
in case of any emergency. Hence, sometimes people refer to traditional healing
techniques or homeopathy as much in favour of redemption. Figure-1 shows the
diagrammatic representation of the health problems.

Table-6

Age Wise Classification of Common Disease

Type of diseases Age group Villages * Total Grand

Vi V2 V3 V4 V5 V6 V7 V8 total

Respiratory Problems 0-6 0 26
7-18 1 1 (5.01)
19-60 2 4 1 1 1 6 1 10
61- above 5 1 2 1 9

Skin Allergy 0-6 2 2 14
7-18 1 1 2 (2.69)
19-60 1 2 1 1 1 1 2 12
61- above 1 1

Muscle Pain 0-6 0 11
7-18 1 1 (2.11)
19-60 1 1 1 1 3 1 8
61- above 1 1 2

Audibility Problems 0-6 1 1 13
7-18 1 2 3 (2.50)
19-60 2 2 2 1 7
61- above 1 1 2

Eye Infection 0-6 0 8
7-18 1 1 2 4 (1.54)
19-60 2 1 1 4
61- above 0

Nerve Disorders 0-6 1 1 2 9
7-18 1 1 1.73)
19-60 3 2 1 6
61- above 0

Anaemia 0-6 0 15
7-18 1 1 2 4 (2.89)
19-60 1 1 8 1 11
61- above

Joint Pain 0-6 0 17
7-18 0 (3.27)
19-60 1 2 5 2 2 3 1 16
61- above 1 1

Pulmonary Disease  0-6 1 1 13
7-18 1 2 1 1 1 6 (2.50)
19-60 2 1 1 1 5
61- above 1 1

Source: Primary survey, 2018. Note: Percentages (approx.) are given in parentheses.
* Villages- V1-lkra, V2-Kajora, VV3-Bansra, V4-Mangalpur, V5-Achra, V6-Bogra, V7-Satgram, VV8-Harbhanga.

Table-6 concludes that respiratory and skin problems are much common
among the working class. Changes in behaviour and in psychological wellbeing
are observed due to pollution. Some of the local people are found to be ignorant
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of their changes in behaviour. The people who reported behavioural change
confessed that they are prone to much more anxiety and frequent mood swings.
People wear mask to cover up their nose so that less pollutants are inhaled when
they move out of their house. Dry and cracked skin, which was generally a winter
phenomenon, is found to prevail throughout the year due to excessive coal dust
present in the atmosphere.

Table-7
Surveyed Reciprocation on Effects of Mining on Health

Disease Community Frequency

status (n=120) (n=120)

Mining Non-Mining Total

Respiratory Problems 21(17.5) 5(4.16) 26(21.66)
Skin Allergy 8(6.66) 6(5) 14(11.66)
Muscle Pain 7(5.83) 4(3.33) 11(9.16)
Audibility Problems 8(6.66) 5(4.16) 13(10.83)
Eye Infection 4(3.33) 4(3.33) 8(6.66)
Nerve Disorders 7(5.83) 2(1.67) 9(7.5)
Anaemia 10(8.33) 5(4.16) 15(12.5)
Joint Pain 8(6.66) 9(7.5) 17(14.16)
Pulmonary Disease 10(8.33) 3(2.5) 13(10.83)

Source: Field survey 2018
Note: Percentages are given in parentheses

Constant Disposal of the wastes leads to environmental contamination,
which has a serious impact on the health of the mine workers and local people.
Table-7 shows the surveyed reciprocation of effects of mining on health.
Comparing the mining and non-mining sector it is found that, people associated
to mining suffer more from ill health, than the non-mining community.

General Perception about Healthcare Service and Infrastructure

In an endeavour to understand the quality of health service and health
infrastructure as perceived by the residents of the region a number of questions
were asked to which three-point Likert scale was applied to grade the possible
responses into i) Good ii) Bad iii) Fair or Medium

It is evident from Table-8 that major percentage of the sample population
has rated the initial health care service and related infrastructure to be fair. But in
case of severe emergency, they need to move out to the district hospitals. Overall,
the respondents were nonchalant in their attitude towards the health care system.
However, at present the occurrence of accidents have come down due to some
measures being taken on this front by coal authority. Hospitals have been built for
coal workers and their living conditions of their quarters have been improved.
Many workers suffer ailments from the continuous underground work. Long
exposure to coal dust leads to the lung disease and pneumoconiosis. Presently
there is a block primary health centre at Raniganj. Other hospitals include
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Marwari Relief Society Hospital and Annandale Hospital. Primary health centres
are also present in the villages. Kalna hospital serves as a boon for the ECL
workers. The collieries also have a tie with some renowned hospitals for serious
health mishap.

Table-8
Perceptions about Health Infrastructure
Perceptions Good Bad Fair
Quality of health Status 23 6 91
(19.16) (5) (75.83)
Level of Satisfaction with the present health care services 2 29 89
(1.67) (24.17) (74.17)
Perception related to Health Infrastructure 3 47 70

(2.5) (39.17) (58.33)
Source: Primary survey, 2018, Note: Percentages (approximately) are given in parentheses.

Analysis of Livelihood Diversification

Diversification at the household or individual level simply means adding new
activities as the source of income or livelihood. It can be described as a process
by which each household constructs an array of activities in order to survive and
enhance its living. In recent times the increased recognition of multi -
occupational and cross-sectoral activities have become fundamental for designing
developmental policies.

Table-9
Diversification Index Across Households
Village name

lkra Kajora Bansra Mangalpur Achra Bogra  Satgram Harbhanga
HH. DI HH. DI HH. DI HH. DI HH. DI HH. DI HH.DI HH. DI
No No No No No No No No
1 0 16 0 31 0 46 0 61 O 76 0 91 0 106 0
2 05517 0 32 0 47 0 62 0 77 0 92 0 107 0
3 0 18 04633 0 48 0 63 0 78 0.49 93 0.49 108 0.67
4 0 19 O 34 0 49 0.36 64 056 79 065 94 0 109 O
5 05 20 0493 0 50 049 65 046 80 0 95 0 110 0
6 04721 0 36 0 51 0 66 O 81 0 9 041 111 O
7 0 2 0 37 0 52 0 67 O 82 0 97 0 112 0
8 08 23 07538 0 53 0 68 0 83 0 98 0 113 0
9 05 24 0 39 0 54 0 69 O 84 0 9 0 114 0.45
10 0 25 0 40 0 55 0 70 0 85 0.94 100 O 115 0
11 06526 0 41 0 56 0 71 0 86 0 101 0 116 0
12 0 27 0 42 0 57 049 72 05 87 0 102 0.74 117 O
13 0 28 0 43 0 58 065 73 0 88 0 103 0.48 118 O
14 0 29 07544 0 59 0 74 049 8 0 104 0 119 0
15 0 30 04645 0 60 0 75 049 90 049 105 0 120 0.16

Source: Author’s calculation
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Households generally facing environmental risks focus on diversification
of income (Livelihood diversification being measured on income scale). With an
aim to reduce or avoid unexpected financial shortfalls, the households diversify
their livelihood sources. The extent of diversification measured by Berry’s index
is presented in Table-9.

It is assumed that livelihood diversification is greatly influenced by
mining in the surrounding area, hence, in order to capture the factors influencing
diversification, a multiple regression analysis is carried out taking diversification
index (DI) as the dependent variable and a set of independent variables presented
in table 9.The regression equation is:

DI= a +a; ECO_ST + a2 FAMILY_SZ + a3 AGE + a4INC + as EDU + ag DR +
a7zMINING_LBR+ &;.

Where ej = Error term.

Table-10
Description of the Independent Variables
Variable name Description of the variables Expected
sign
ECO_ST Economic status is denoted by “1” for APL and ‘0’ for +(ve)

BPL families. (1 and O are used as dummy)
FAMILY_SZ Family size is the total number of members in the +(ve)

household.

AGE Age of the highest paid member of the family is -(ve)
considered

INC Income of the highest earning member in the family is +(ve)
considered.

EDU Education of the highest paid member of the family is +(ve)
represented by years of schooling.

DR Dependency ratio defines, the ratio of nonearning +(ve)

members to that of the earning members.

MINING _LBR Presence of any labour associated with mining. A +(ve)
dummy value of 1 is taken if the family has a mining
labour and 0 otherwise.

Results of the Regression Model

The results of the regression analysis are presented in Table-11. Out of seven
independent variables only three variables are significant and resembles their
expected signs. However, the R square and Adjusted R square values are 0.739
and 0.723 respectively which represents the model is a good fit. It is found family
size; household income and dependency ratio significantly influence livelihood
diversification in the region.
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Table-11
Results of the Regression Model

Variable Co-efficient P>| t| t stat Standard error
ECO_ST 0.0251 0.338 -1.108 0.089
FAMILY_SZ 0.1249 0.000 0.963 0.026
AGE -0.002 0.851 8.793 0.014
INC 4.32e 0.000 -0.189 0.001
EDU -0.004 0.361 3.620 0.000
DR 0.1438 0.000 -0.918 0.005
MINING_LBR 0.0042 0.862 -10.603 0.014
CONSTANT 0.0981 0.270 0.174 0.024

Source: Author’s calculations
Summary: R Square: 0.739, Adjusted R Square: 0.723, Standard Error: 0.129
Observations: 120, F:45.267, Significance F: 0.00

Conclusion: Development or Conservation?

Overall, the study tries to assess the impact of coal mining on livelihood,
environment and health. The results clearly reveal that though coal mining has
positive impact on the local economy but it poses great threats to the environment
and human health. The pollution created from mining has tremendous socio
economic and environmental impact on its surrounding. The coal dust
particulates, sulphur dioxide released and acid deposition often destroys the
vegetation around and degrades the soil and the water bodies in the vicinity.
Drilling and blasting add to the noise pollution. The result of the water and the
soil test indicate its poor quality. Result of the regression analysis shows that
family size, household income and dependency ratio significantly affect
livelihood diversification. Summing up, the paper concludes that even though
mining acts as an earning opportunity for the local people, but the negative
externality generated, poses a serious question of development or conservation.

Stopping coal mining is not a viable option as it is related to
development. Sustainable livelihood framework should be stressed upon. The
local people bear a disproportionate share of social and eco-system cost which
receives less benefit against the costs incurred. The government definitely needs
to play a role here. Retention of environment is important for human survival.
Hence, a balance is needed between development and environmental protection.
Mine spoil restoration should be given emphasis. The opencast mines which are
left exposed after completion of mining activities can be transformed into useful
economic projects like pisciculture, small parks, etc. Afforestation of waste
dumps around the open water bodies can also increase the aesthetic value of the
abandoned place.
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Notes

Water samples collected from different areas of opencast mines viz., Ikra, Kajora,
Bansra, Mangalpur, Achra, Bogra, Satgram, and Harbhanga which were diluted
up to 10 with Mili-Q water and microbiological study were performed. 0.1 ml of
sample was inoculated in a number of petri-dishes containing suitable nutrient
agar medium. Plates were then incubated in a shaker incubator at 37 °C overnight
condition for producing colonies. Pure cultures of bacterial species were then
prepared by isolating colonies collected from the composite bacterial colonies.
The bacterial species from pure cultures were subjected to gram staining and
IMVC Test series (Indole Test, MR Test, VP Test and Citrate test).

The NPK level is recommended by: Allan Fulton, Farm Advisor,
Tehema, Glenn, Colusa and Shasta Counties for Potassium (K); M A. [Mojid, G.
C. L. Wyseure and S. K. Biswas, Department of Irrigation and Water
Management, Bangladesh Agricultural University, Mymensingh, Bangladesh for
Phosphorus (P); Centre for Agriculture, Food and Environment, University of
Massachusetts Amherst, USA for Nitrogen (N)]

Acid deposition sometimes may occur even in the high pH level. It may
due to conversion of acidic substances to different salts, especially bicarbonate
which breaks into hydroxyl ion as one of the constituents raising the pH level of
the water.
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Abstract: Vegetable production has the potential to increase the economic prosperity of
the farmers in the hilly regions due to its high returns. It is highly evident in the form of
changing cropping pattern towards horticultural crops in the hilly areas. The present study
is undertaken to analyse the cost and return structure of green pea which is the major cash
crop of district Lahaul and Spiti which lies in the cold dry zone of Himachal Pradesh. The
results are based on the primary survey conducted in the year 2018 in two selected
representative villages of Lahaul block and Spiti block each. Apart from the primary
survey, the study also relies on secondary data which was collected from various state
government departments for the time period 2005-06 to 2016-17. The cost of cultivation
was found to be higher for Spiti block in comparison with Lahaul block. The net returns
were higher in Spiti block. To further increase the profitability, support from government
agencies becomes essential for the adoption of modern techniques, better marketing
facilities and encouraging organic farming in the district.

Keywords:Cost of cultivation, organic farming, cash crop, cold dry zone, Lahaul and
Spiti, green pea.

Introduction

The economic prosperity of an agrarian economy depends significantly upon the
profitability of the crops cultivated by the farmers. To ensure better returns from
their farm produce, farmers aim at minimising the cost of cultivation and
maximising their returns, although they have very little control over the prices of
the crops. Their decision regarding the choice of crops mainly depends upon the
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cost and returns from a particular crop. Over the years farmers have shifted
towards the cultivation of high-value cash crops like fruits and vegetables to earn
a higher return. An analysis of the review of related literature reveals that the
hilly regions have attained notable progress in the socio-economic sphere with the
help of these transformations in agriculture and horticulture (Chand, 1996). Off-
season vegetable cultivation is a highly remunerative enterprise in hilly areas and
has the potential to increase economic prosperity among farmers (Singla, Chahal
& Kataria, 2006; Bala, Sharma & Sharma, 2011).

Since Lahaul and Spiti district falls in the temperate zone, it has offered
farmers with numerous opportunities to diversify towards high-value temperate
fruits and vegetables which provide an opportunity to improve the income of the
farmers and in creating gainful employment. (Shashni, 2019). High-value
temperate fruits and vegetables like apple, green pea, cabbage, cauliflower, etc.
are grown in the district. Over a hundred years ago crops like barley, buckwheat,
wheat and mustard were cultivated in the district (Bajpai, 1987). Seed Potato was
introduced in the district in the 1960s and Lahaul Potato Society (LPS) was
created in 1966 for the marketing of potatoes (Singh, Ram and Kuniyal, 1997).
Major crops till 1980s were Barley, wheat, black pea and potato whereas green
pea was commercially introduced as a cash crop duringthe 1980s in Lahaul and
Spiti.

Later, cultivation of hops was also started in the district which was used
as a flavouring and stabilising agent in beer. But eventually, the farmers could not
get a good price for the organic hops as they could not withstand the competition
from the imported hops which were sold at much cheaper prices by foreign
countries in India. As a result, the local farmers incurred huge losses, so they
shifted towards the cultivation of other temperate vegetables to earn a better
livelihood. Cauliflower cultivation also became prominent in the district with a
tremendous increase in the area under cauliflower from 29 hectares to 658
hectares from the year 2005-06 to 2016-17. Initially few farmers started
cultivating cauliflower. These farmers got very good returns from cauliflower
cultivation, which ultimately motivated other farmers to follow suit (Shashni,
2019).

Farmers in Lahaul and Spiti had also tried to cultivate flowers like
Gladiolus and Lilium for commercial purposes. But the area under these flowers
never increased much due to the presence of numerous problems like exploitative
middlemen, the shorter shelf life of flowers, far off market destination in Delhi
and poor conditions of roads which further aggravated the risk related to
marketing of these flowers. Farmers have reported that many times the
middlemen never came back to make payments to the farmers. So, to avoid such
risk, farmers generally stick to vegetable crops which have comparatively longer
shelf life as compared to flowers.
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Black pea has been replaced by green pea and varieties of barley are also
on the verge of extinction due to rapidly changing cropping pattern (Bodh &
Mehta, 2018). There is crop diversification mainly towards the horticultural cash
crops which ensure higher returns as compared to grain crops. Barley is the main
traditional crop grown in Lahaul and Spiti which is used mainly for domestic
consumption and livestock purposes and a very small quantity of barley is sold in
the local markets of Lahaul and Spiti. Barley has remained an important grain
crop of the district, although the area under barley decreased from 608 hectares in
2005-06 to 430 hectares in 2016-17. The choice of growing Barley lies in the age-
old practices, traditions and consumption patterns of the native people. The
farmers of Spiti region grow barley every year to make an offering to the royal
families who later donate it as a collective offering from the people to the
monasteries. Barley is an important ingredient used in religious ceremonies and
auspicious occasions in the Buddhist culture, so even if it has very little
commercial significance, it has great religious and cultural importance (Shashni,
2019). Barley is locally consumed as “sattu’ (i.e., roasted and ground barley) and
sold in the local markets of Lahaul and Spiti. It is one of the exceptional
traditional crops which still holds an important place as far as the area under
cultivation is concerned.

The secondary data collected for the study revealed that green peas
remained the highest cultivated crop in the district from 2005 to 2017. Green peas
occupied around 64 per cent of the cultivated area in 2005-06 and around 46 per
cent of the cultivated area in 2016-17. The area under green pea cultivation was
3890 hectares in 2005-06 and 3223 hectares in 2016-17. Therefore, green pea was
chosen as the representative cash crop and an attempt was made to evaluate the
cost and return structure of green pea in district Lahaul and Spiti. Green pea is
grown mainly for commercial purposes and a very small quantity is kept for self-
consumption. It fetches a good price in the market. The average price of green
peas was Rs 30 per kilogram in Lahaul block and Rs 45 per kilogram in Spiti
block in 2017, which was much higher than the average price of other crops
grown in the district.

The farmers have been encouraged and supported by various government
agencies to cultivate high-value cash crops in the district. For example, the
Department of Agriculture in the district provide seed samples of cash crops like
potatoes, green peas, cauliflower etc. to the farmers. They also recommend
insecticides, pesticides and fertilizers that should be used while cultivating these
crops and help farmers achieve a higher yield. Krishi Vigyan Kendras in the
district also provide extension services through Kisan Melas and Kisan Ghosthi
and help educate the farmers about cultivation of various cash crops.

The empirical studies reveal that diversification towards cash crops has
considerably helped in increasing the income and employment situation in the
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hilly regions (Sharma & Chauhan, 2013). Government institutions like
Department of Agriculture, Department of Horticulture, Krishi Vigyan
Kendrashave facilitated the process of crop diversification by providing
information regarding proper cultivation techniques and provision of subsidized
inputs like seeds and fertilizers to the farmers to ensure profitable cultivation of
these cash crops. Along with that, the process of diversification has also been
accelerated due to better road connectivity to remote villages in the hilly areas
which have broken the barriers of inaccessibility (Sharma, 2011). It connected the
isolated villages to the far-off markets in cities where farmers can sell their farm
produce. Although the farmers are connected to the markets in Punjab and Delhi
they have to depend on middlemen or traders to sell their produce. In such
situations where marketing facilities like sabzi mandis are neglected by the
government, a share of farmers profit goes to these middlemen (Devkota &
Sharma, 2014).

Unique Characteristics of the Study Area

The study area is district Lahaul and Spiti of Himachal Pradesh, which lies in the
western Himalayas. The district is known for its rough terrain, less availability of
fertile land and extremely cold climatic conditions. Due to rough geographical
terrain, the district is industrially backward and the inhabitants are largely
dependent on agriculture to earn their livelihood. The economy of the district is
mainly agrarian (District Census Handbook, 2011) . Lahaul and Spiti district has
only a single cropping season i.e. from April to September due to heavy snowfall
during the months between October to March. The area receives snowfall during
winters from October to March; so all the agricultural activities come to a halt
during this period (Padigala, 2016). Lahaul and Spiti falls in the rain shadow area,
so the only source of water for irrigation is snowmelt water. Irrigation is done by
an elaborate kuhl system, earthen channels which harness water from snowmelt
glacier water.

The majority of farms are small and marginal in the district.Out of 4,274
operational holdings, 1838 are marginal, 1275 are small, 929 are semi-medium,
221 are medium and only 11 are large operational holdings (Statistical Abstract
of Himachal Pradesh, 2017-18). Seventy -two per cent of the operational farms in
the district are small and marginal holdings. So, it becomes extremely important
for these small and marginal farmers to make the choice of crop based on the cost
and return structure of that crop.

The district consists of two blocks namely the Lahaul block and Spiti
block, both the blocks are geographically distinct entities. The soil in Spiti valley
is silty in texture, has very low water holding capacity and is low in nitrogen,
whereas soil in Lahaul valley has clay-loam texture and is comparatively fertile.
Spiti is a cold desert region and receives very little rainfall. The lower parts of
Lahaul receive showers of rain in July and August, but in Spiti, there are very few
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light showers of rain (Bajpai, 1987). Both the blocks have a different sowing and
maturing time for crops due to their climatic differences. All these differences in
soil quality and climatic conditions lead to differential needs of various inputs
used for the cultivation.

Objectives

1. To evaluate the cost and return structure of green pea cultivated in the
Lahaul block and Spiti block of district Lahaul and Spiti.

2. To highlight the reasons behind the difference in cost and returns
structure of green pea in the two blocks of district Lahaul and Spiti.

Data and Methodology

The present study is an attempt to analyse the cost and returns from green pea
cultivation in district Lahaul and Spiti of Himachal Pradesh. The study was based
on both primary and secondary data. The primary data was collected in 2018
whereas the secondary data for the study was collected from 2005 to 2017 from
the various state government departments. The cost and returns from green pea
are calculated separately for both the blocks of district named ‘Lahaul block” and
‘Spiti block’. This was done because of their geographical differences, difference
in soil quality and climatic conditions which led to their varying input needs,
leading to differentcost structures in both blocks.

The primary data was collected from 100 sample households which were
chosen by using the multi-stage random sampling procedure. In the first stage,
both the blocks were selected, named Lahaul block and Spiti block. In the second
stage, one village was selected from each block for the study. Since district
Lahaul and Spiti is very sparsely populated, so only those villages which had
more than 60 households were considered for this purpose. According to the
District Census Handbook of 2011, there were only 13 villages in Spiti and 8
villages in Lahaul block with more than 60 households. So out of these villages,
village Losar and village Ghoshal which also had agriculture as their main
occupation and green pea as their main cash crop were selected from Spiti block
and Lahaul block respectively. According to the District Census Handbook of
2011, the total population of Ghoshal was 390 and of Losar was 320. The total
number of households in Ghoshal and Losar were 79 and 65 respectively. All the
households in Ghoshal and Losar cultivated green peas as their major cash
crop.In the third stage, 50 green pea-growing farm households were randomly
selectedfrom each village out of 79 households in Ghoshal and out of 65
households in Losar. The data for the study were collected through a structured
questionnaire by personal interview method.

Along with that, the secondary data for twelve years from 2005-06 to
2016-17 was used to understand the cropping pattern of the district for the given
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12 years*. The secondary data has been collected from the various issues of
Statistical Abstract of Himachal Pradesh and various records from government
departments like Directorate of Horticulture, Agriculture and Directorate of
Economics and Statistics.

The cost of cultivation was measured using cost concepts defined by
CACP (Commission for Agricultural Costs and Prices). These cost conceptsare
given below:

Cost A; includes value of hired human labour, value of hired and owned
bullock labour, value of hired and owned machine labour, value of seed, value of
manures, cost of fertilisers, plant protection charges (insecticide/pesticide),
irrigation charges, land revenue, interest on working capital, depreciation and
miscellaneous expenses.

Cost Az: Cost A1+ Rent paid for leased land.

Cost Bi: Cost Ai+ Interest on fixed capital (excluding land).

Cost B,: Cost B+ Rental value of owned land+ Rent for leased land.
Cost Cy: Cost B1+ Imputed value of family labour.

Cost C,: Cost Bo+ Imputedvalue of family labour.

Cost Cs: Cost Co+ 10 per cent of Cost C, as management cost.
Various farm income measures used are given below.

Gross income represents the total value of produce valued at the
prevailing market price.

Farm Business Income = Gross Income - Cost Ay
Own Farm Business Income = Gross Income - Cost A,
Family Labour Income = Gross Income — Cost B;

Net Income = Gross Income — Cost Cs

All the calculations for cost of cultivation and farm income measures for
green peas were calculated on‘per acre’? basis.

Results and Discussion

Table-1 shows the secondary data for the area under major crops grown in Lahaul
and Spiti from 2005-06 to 2016-17, which reveals that green pea was the major
crop cultivated in the district throughout the study period. Green pea was
cultivated on 3223 hectares in 2016-17 and accounted for 46.49 per cent of area
out of the total area under major crops in Lahaul and Spiti.
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The data provided by the Directorate of Agriculture in Keylong
(Government of Himachal Pradesh) for the year 2016-17, also shows that Green
Pea was the major cash crop grown in both the blocks individually as well, i.e. for
Lahaul block and Spiti block. The area under Green Pea cultivation in Lahaul
block was 900 hectares and for Spiti block, was 2323 hectares in 2016-17.

For the analysis of cost and return structure, the data is based on the
primary survey conducted in 2018 in village Ghoshal of Lahaul block and village
Losar of Spiti block. The analysis of data is done separately for both Lahaul
valley and Spiti valley due to a clear difference in the cost and return structures of
Green Pea cultivation in the two blocks.

Table-1
Area under Crops in District Lahaul and Spiti (2005-06 to 2016-17)

Year Cauliflower Potato Greenpea Cabbage Wheat Barley Apple

2005-06 33 759 3890 29 75 608 621
2006-07 35 755 3923 33 64 545 685
2007-08 30 824 3797 41 63 554 734
2008-09 32 788 3820 42 57 511 812
2009-10 23 747 3885 44 72 403 959
2010-11 31 748 3885 40 49 429 1320
2011-12 45 769 3965 20 44 449 1410
2012-13 57 742 3930 26 55 490 1473
2013-14 67 606 3960 32 42 461 1579
2014-15 607 607 3280 68 54 571 1653
2015-16 608 690 3275 71 54 571 1673
2016-17 658 800 3223 73 66 430 1682

Source: Statistical Abstract of Himachal Pradesh (various issues), Directorate of Horticulture,
Directorate of Agriculture and Directorate of Economics and Statistics (Himachal Pradesh).

Cost of Cultivation of Green Pea in Lahaul valley

Table-2 presents the A, B, C cost measures for green pea grown in Lahaul valley
of district Lahaul and Spiti. The cost A1, Az, B1, Bz, C1, C; and Csturned out to be
Rs 81405, Rs 81405, Rs 81405, Rs 131405, Rs 101405, Rs 151405 and Rs
166545 respectively. The analysis of the cost of cultivation for green pea reveals
that Cost Az is 50 per cent of Cost Cs. It can be seen through the table that there is
no difference between Cost A; and Cost A, which implies that cultivation is not
done on leased land. The difference between Cost B: and Cost C; is 23 per cent
which reveals that around one-fourth of cultivation was done with the help of
family labour. Generally, farmers having smaller landholdings use more family
labour for cultivation. But still, the dependence on hired labour is quite high due
to the lesser use of machines for cultivation due to the prevalence of small and
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fragmented landholdings and the hilly terrain of the region. As a result, green pea
cultivation is a highly labour-intensive process.

In addition to that, there is a sudden rise in demand for hired labour
during the sowing and harvesting seasons due to the time constraint involved in
these seasons. And every farmer has to depend on hired labour during these two
seasons. The rest of the major work for green pea cultivation is also done
manually whether it is weeding or adding manure and fertiliser to the crop. The
labour wages are also high due to the unavailability of hired labour in the district
itself and due to low population density and migration of rural youth to pursue
higher education or explore job opportunities outside the district. As a result, only
the old parents are left to work in the fields, leading to higher dependence on
hired labour. Hence there is a high dependence on labour (mainly from Bihar and
Nepal), so the wages are quite high. Apart from the daily wages paid to the hired
labour, three meals per day are also provided to them by the farmers who employ
them, which has not been added while calculating the total cost of cultivation.

Table-2
Cost of Cultivation of Green Pea in Lahaul Valley (Cost/Acre)
Cost measures Value (Rs/Acre)
Cost A; 81405
Cost A, 81405
Cost B 81405
Cost B> 131405
Cost C; 101405
Cost C, 151405
Cost Cs 166545

Source: Computed from the field survey conducted in village Ghoshal in 2018.
Input-wise Cost of Cultivation

Table-3 represents the various input-wise cost of cultivation for green pea in the
Lahaul region of district Lahaul and Spiti calculated by data collected from
sample households of village Ghoshal. The labour cost is evaluated by adding the
cost of hired labour and the imputed value of the family labour which is Rs 44000
and Rs 20000 respectively which adds up to Rs 64000 per acre.So the total labour
cost was 38.4 per cent of the total cost of cultivation, where 26.4 per cent cost
was contributed by hired labour and 12 per cent by family labour. The labour cost
is so high because green pea is a labour -intensive crop and the use of machines
for cultivation is very low. Only land preparation for sowing the seeds is
generally done by using a power tiller or tractor. The remaining major work for
green pea cultivation is done manually whether it is weeding, adding manure and
fertiliser or plucking the green pea. Irrigation is sometimes done manually by
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labour through kuhls and sometimes by using sprinklers. In addition to that, the
labour wages are also high due to the unavailability of hired labour in the district
itself and the high dependence on migrant labours.

Seeds were also a major component of cost, with an 8.4 per cent
contribution to the total cost amounting to Rs14000 per acre. This was mainly
due to the thick sowing done by the farmers. It was found in the primary survey
that the farmers generally prefer thick sowing (which means planting more seeds
than what is required) as their complete income is dependent on this single Kharif
season and any type of risk like germination failure or picking of seeds by birds
can have a significant impact on their income.

Input-wise Cost of Cultivation of -I(-Sartéleen 3Pea for Lahaul Valley (Cost/Acre)
Inputs Rs/Acre Per cent
Hired labour 44000 26.4
Family labour 20000 12
Machine 4000 24
Seed 14000 8.4
Manure 4500 2.7
Chemical fertilizers 3000 1.8
Insecticides and Pesticides 2500 1.5
Irrigation 500 0.3
The rental value of land 50000 30.1
other expenses 24045 14.4
Cost/Acre 166545 100

Source: Computed from the field survey conducted in village Ghoshal in 2018.
Returns from Green Pea Cultivation in Lahaul valley

Table-4 shows the returns from green pea cultivation evaluated by using various
income measures like gross income, farm business income, own farm business
income, family labour income and net income. It presents the various income
measures computed for village Ghoshal on per acre basis. The farmers reported
that on average they could produce 6000 kilograms of green pea from one acre of
land. They had sold their produce at Rs 30 per kilogram. The gross income, farm
business income, own farm business income, family labour income and net
income were found to be Rs 180000, Rs 98595, Rs 98595, Rs 48595 and Rs
13455 respectively.
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The net income was Rs 13455 per acre which was about 7.5 per cent of
gross income. The net returns from green pea cultivation in Lahaul valley was Rs
13455 which is not very high. So the farmers of Lahaul valley have slowly started
shifting towards other profitable cash crops like cauliflower which was reported
by the farmers during their interview and was also visible from the secondary
data in Table-1 that showed an increase in area under cauliflower cultivation from
2014-15 onwards.

Table-4
Income Measures of Green Pea Cultivation in Lahaul Valley (Rs/Acre)
Income measures Rs/Acre
Gross income 180000
Farm business income 98595
Own farm business income 98595
Family labour income 48595
Net income 13455

Source: Computed from the field survey conducted in village Ghoshal in 2018.
Cost of Cultivation of Green Pea in Spiti Valley

Table-5 presents the ABC cost measures for green pea grown in Losar village of
Spiti valley. The cost A1, Az, B1, B2, C1, C2 and Csturned out to be Rs 115780, Rs
115780, Rs 115780, Rs 190780, Rs 137780, Rs 212780 and Rs 234060
respectively.

The present analysis of the cost of cultivation shows that Cost Aa is 45.9
per cent of Cost Cs which can be seen in Table-5. There is no difference between
Cost Avand Cost Azwhich implies that cultivation is not done on leased land in
Spiti valley as well.The difference between Cost Biand Cost Ciis 22.2 per cent
which reveals that less than one-fourth of cultivation was done by the family
labour. The dependence on hired labour is quite high due to the very limited use
of machines for cultivation. The labour force used for green pea cultivation was
slightly higher in Spiti as compared to the Lahaul region due to comparatively
less use of machines like power tillers and tractors for land preparation.

Seed cost was high due to thick sowing and also due to the use of
unsubsidised seeds bought from the market. The farmers said that they prefer
using the best quality seeds bought from the market instead of using subsidised
seeds provided by government agencies. Farmers reported that in the past they
had experienced complete crop failure by using subsidised seeds. They speculated
that it could either be due to the substandard quality of subsidised seeds (provided
by the government agencies) or due to the unsuitability of these subsidised seeds
for Spiti. So, they preferred using the best quality seeds purchased from the
market instead of facing a complete crop failure by using subsidised seeds
provided by government agencies.
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Table-5
Cost of Cultivation of Green Pea in Spiti Valley (Cost/Acre)

Cost measures Value (Rs/Acre)
Cost Ay 115780
Cost Az 115780
Cost By 115780
Cost B; 190780
Cost Cy 137780
Cost C, 212780
Cost Cs 234060

Source: Computed from the field survey conducted in village Losar in 2018.
Input-wise Cost of Cultivation for Green Pea in the Spiti Region

Table-6 represents the various inputwise cost of cultivation for green pea in the
Spiti region. Among the various input costs, the hired labour contributed to 21.3
per cent of the total cost, whereas family labour contributed to 9.4 per cent of the
total cost. So the total labour cost was 30.7 per cent of the total cost of
cultivation, where 21.3 per cent cost was contributed by hired labour and 9.4 per
cent by family labour. The labour cost is evaluated by adding the cost of hired
labour and the imputed value of the family labour which is Rs 50000 and Rs
22000 respectively which adds up to Rs 72000 per acre.

The labour cost was so high because green pea was a labour-intensive
crop and the use of machines for cultivation was very low. A primary survey of
farmers of Losar village revealed that land preparation for sowing the seeds is
generally done manually by labour or with the help of bullocks instead of using a
power tiller or tractor as compared to Lahaul valley. So, the dependence on
labour was higher in Spiti valley. Moreover, sprinklers were found unsuitable for
irrigation due to the silty nature of snow melt water which led to the clogging of
pipes. So, additional labour was required for irrigation of the fields through kuhls
in Spiti valley as compared to Lahaul valley.

The rental value of land was also a major component of the total cost, this
was due to the scarcity of fertile cultivable land and good returns from the cash
crops which increased its rental value. Survey results revealed that cultivation
was very rarely done on rented land, as farmers were generally unwilling to rent
their land to other farmers as most of them are small or marginal farmers who
prefer to earn the best returns by cultivating land on their own.

The green pea cultivated in village Losar of Spiti block was grown
organically, so no cost was incurred on chemical fertilisers, insecticides and
pesticides. Organic farming was possible due to the cold climatic condition of the
region due to which it was less prone to pest infestations and other diseases. Since
farmers completely relied on the local manure to increase the productivity of
land, they ended up using a higher quantity of manure when compared to Lahaul
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valley. So the overall cost of manure was higher in Spiti valley. The seed was
also an important component in total cost with a 16.2 per cent contribution to the
total cost of cultivation. It was so because seeds were bought from the market and
not from government agencies at subsidised rates. The farmers in Spiti did not
use sprinklers for irrigation due to the silty nature of snow melt water which
could clog the pipes, making it an unsuitable option for irrigating their land. So
they had to rely on Kuhls for irrigating their land. Since the irrigation charges
only accounted for rent on hired sprinklers and excluded the labour used for
irrigating crops, hence the irrigation charges were zero in Spiti valley.

Table-6
Input-wise Cost of Cultivation of Green Pea for Spiti Valley (Cost/Acre)
Inputs Rs/Acre Per cent
Hired Labour 50000 21.3
Family labour 22000 9.4
Bullock 4500 1.9
Seed 43750 18.7
Manure 6750 2.9
Chemical fertilizers 0 0
Insecticides and Pesticides 0 0
Irrigation 0 0
The rental value of land 75000 32.1
other expenses 32060 13.7
Cost/ Acre 234060 100

Source:Computed from the field survey conducted in village Losar in 2018.
Returns from Green Pea Cultivation in Spiti Valley

Table-7 shows the various income measures computed for the farms of the village
Losar on per acre basis. The farmers reported that on average they could produce
6000 kilograms of Green pea from one acre of land. The organic green pea of
Spiti fetches a good price in the market. Farmers had sold their produce at Rs 45
per kilogram. The gross income, farm business income, own farm business
income, family labour income and net income were found to be Rs 270000, Rs
154220, Rs 154220, Rs 79220 and Rs 35940 respectively. The net income was Rs
35940 per acrewhich was about 13.3 per cent of gross income.

Table-7
Income Measures of Green Pea Cultivation in Spiti Valley (Rs/Acre)
Income measures Rs/Acre
Gross income 270000
Farm business income 154220
Own farm business income 154220
Family labour income 79220
Net income 35940

Source: Computed from the field survey conducted in village Losar in 2018.
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Conclusion

The analysis has revealed that the cost of cultivation of green pea grown in both
the blocks differed due to the differences in the method of cultivation, soil type
and its quality, availability of water for irrigation and usage of inputs like
pesticides and fertilisers. The cost of cultivation shown by Cost Cs; was Rs.
166545 for Lahaul and Rs. 234060 for Spiti. The seed cost was lower in Lahaul
due to the use of subsidised seeds and much higher in Spiti due to the use of non-
subsidised seeds bought from the market. The rental value of land is also much
higher for Spiti as compared to Lahaul.

From the above analysis, one can also conclude that green pea
cultivation was more profitable in Spiti because it was produced organically and
hence fetched a good price in the market. But in the case of Lahaul, the price of
green pea is much lower as compared to the price of organic green pea
cultivated in Spiti. Another reason for the higher price of green pea produced in
Spiti is that it matures in the off-season when there is no competition from sellers
of other areas. The green pea grown in Lahaul matures in July which is earlier as
compared to green pea grown in Spiti which matures in August. The net returns
from green pea cultivation in Lahaul valley was Rs 13455 and from Spiti, it was
Rs 35940 per acre. So, the farmers of Lahaul valley have slowly started shifting
towards another profitable cash crop like cauliflower while farmers of Spiti
continue to grow green pea as their only major cash crop.

Vegetable production has the potential to increase the income of farmers,
so government agencies must provide the best quality inputs and updated
information regarding scientific techniques for increasing productivity and
reducing the cost of cultivation. Organic farming practices should also be
encouraged to reduce the cost of plant protection. The farmers have to depend on
middleman to sell their produce in the markets of Punjab and Delhi since there is
no sabzi mandi in the entire district of Lahaul and Spiti. So Sabzi mandi should
be created by government in the district to eliminate the problem of exploitative
middlemen and hence help farmers get better prices for their farm produce.

Notes

1. The data for the area under major crops is taken from the year 2005-06 to
2016-17 as this was the data available with the various government
departments of Himachal Pradesh during the time of data collection.

2. One Acre is equal to 5 Bigha in district Lahaul and Spiti, whereas one Hectare
is equal to 12.35 Bigha.
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Abstract: Analysing budgetary trends and resource allocation alone does not provide a
complete understanding of an individual state's development performance. To gain a
broader and more comprehensive view, it is essential to examine the socio-economic
progress of the states. The socio-economic progress of a state reflects the status of people
on the basis of social and economic variables like health and education. The progress of a
state in terms of these variables reflects the quality of life of its people. With this purpose,
this paper aims to understand the dynamics of socio-economic performance of the states
in India. It focuses on 17 non-special category (NSC) states. Utilising data from 1990 to
2019 to measure the socio-economic performance of the states, a composite index called
as the Socio-Economic Performance Index (SEPI) has been constructed. For constructing
the composite index, the study follows relative distance method. The findings indicate a
considerable improvement in socio-economic performance at the state level, although,
this progress varies significantly across the states. Additionally, the paper also conducted
a correlation analysis between the SEPI scores and the states' expenditure [using the
Public Expenditure Index (PEI)] to analyse whether public expenditure has any impact on
socio-economic performance or not. The analysis of public expenditure and socio-
economic performance analysis at the state level suggests that there is positive
relationship between these two.

Keywords: Socio-Economic Performance Index (SEPI), Public Expenditure Index (PEI),
Non-special Category States, Composite Index.

Introduction

Mere analysis of budgetary trends and resource-allocation is not sufficient for a
clear picture or scenario of an individual state to assess the development
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performance. The states are having differences in their geographical size,
resource endowment, demographic features, and level of socio-economic
development (Ramji, et. al., 2001). To get a wider and more comprehensive
picture of a state, there should be a detailed analysis of the socio-economic
progress of the state. The socio-economic progress of a state shows the status of
people on a socio-economic scale determined by social and economic variables.
The progress of a state in terms of these variables reflects the quality of life of its
people.

Further, achieving balanced progress among all the states is the prime
objective of the policy makers in India (Goli, et. al., 2018). The distribution of
social and economic services is crucial not only for promoting economic growth
and development but also for assuring social justice and improvement in the
quality of life. In the post-independence period of India, several attempts have
been made by the researchers to measure the socio-economic progress of states
and also the disparity among them (e.g. Mishra, 1969; Rao, 1984; Dholakia,
1985; Pradhan, 1988; Roy Choudary, 1992, 1993; Dholakia, 1994; Ghosh et. al.,
1998; Kurian, 2000; Ahluwalia, 2002; Trivedi, 2002; Dholakia & Ravindra,
2003; Bhattacharya et. al., 2004; Jha, 2004; Dreze’ & Khera, 2012 as cited by
Goli, et. al., 2018). The examination of socio-economic progress in these studies
reveals inequalities in accessibility of resources and issues related to privilege,
power, and control.

Sen (1998) observed that economic variables like per capita income can
be considered as important indicators of development but they may not be
adequate to capture the standard of living or quality of life of the people.
Therefore, a more meaningful way of testing the convergence in the regional
imbalances is the analyses of convergence in terms of standard of living by using
multiple socio-economic indicators across states over time (Goli, et. al., 2018).
The socio-economic status of a country or state is the combination of both
economic and sociological factors, which include demographic characteristics,
health, education, gross domestic product, per capita income, occupational status,
level of poverty, etc. These indicators provide background and assist in
understanding the socio-economic scenario in a country and state. For the
progress of states, the government through its five-year plans, since the 1950s, ha
done concerted and coordinated efforts. There are, indeed, many areas of socio-
economic development, in which India’s progress is creditable. However, these
consistent and enormous strides towards the achievement of its goal of
development and economic growth are insufficient. India lags in several aspects
including reduction in poverty, inequality, employment to all, etc. (Das, 1999).
The remarkable disparity among states provides a motive to study the issue.
Against this background, this paper aims to examine the socio-economic progress
for the NSC states in India.
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Objective of the study

The broad objective of this paper is to assess the socio-economic performance of
the NSC states in India during the period from 1990 to 2019. In particular, the
study attempts to analyse the differences in educational and health performance
among the NSC states in India. Further, it aims to map the economic performance
of the NSC states during the same period. Additionally, the paper also attempts to
examine the relationship between public expenditure and socio-economic
performance among the NSC states.

Methodological approach

This paper has analysed the socio-economic performance of the states using a
composite index termed as socio-economic performance index. Further, the study
has undertaken a correlation analysis of socio-economic performance index with
aggregate public expenditure. Based on this, the paper examined whether any
relationship exists between these two or not. In other words, the paper tried to
answer the question, does public expenditure affect socio-economic performance?

Construction of Socio-Economic Performance Index (SEPI)

Table-1
Structure of Socio-Economic Performance Index
Main Index Major Indices Minor Indices
Life Expectancy Index
Health Index IMR Index
MMR Index

Immunization Index
Literacy Index
Mean years of schooling index
Expected years of Schooling index
Enrollment Index
Per Capita NSDP Index
Economic Index Poverty Index
Unemployment Index

Socio-Economic
Performance Index Education Index

Source: Author’s own construction.

The objective of constructing the socio-economic performance index is to track
the progress of Indian states in terms of social and economic indicators. The
proposed SEPI is a multi-dimensional index comprising three major dimensions
i.e. health, education and standard of living. This index is an equal-weighted
composite index incorporating eleven indicators (eleven minor indices reflecting
various facets of socio-economic performance). These eleven minor indices are
grouped into three major indices which are the education index, health index,
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and economic index. These three major indices are combined to shape the SEPI.
The composite index is an equal-weighted geometric mean of various indicators
grouped as major and minor indices. The index is calculated to measure the
socio-economic status of the states for the base and the reference years. Details of
selected indicators under each dimension are given in the Table-1. The details of
the SEPI including indicators, and major, minor, and sub-minor indices are
depicted in the above Table-1.

These indicators have been selected based on their importance and
relevance in the study. The data is collected from multiple sources which include
the Sample Registration System (SRS), Census of India, Global Data Lab,
Economic and Political Weekly Research Foundation (EPWRF) India Time
Series, Unified District Information System for Education (UDISE) Plus, and
RBI’s Handbook of Statistics on Indian Economy. The data is ranging from 1990-
91 to 2019-20.

The Relative Distance Method

In construction of the minor and major indices of the SEPI, the study followed the
same methodology as adopted in construction of the HDI, by the UNDP as well
as Morris and McAlpin (1982); Panda and Bhide (2002); and Dholakia (2005),
among others. After collecting data on indicators from above mentioned sources,
the composite socio-economic performance index is calculated using the relative
distance method. In 1989, this method was used in a project to calculate a multi-
dimensional composite index called the HDI by the UNDP (Mohanty and Mishra,
2016). In this method, each indicator value is scaled or normalized from 0 to 100
based on the nature of the indicator. This method of calculating the index is
unigue in nature as it can take both positive and negative indicators
simultaneously to construct a composite index. The index calculated for positive
indicators is called improvement index, while the index for negative indicators is
known as deprivation index. The scaled or normalised value of both the indicators
lies between 0 to 100 as mentioned above, where 0 refers to the worst
performance and 100 refers to the best performance. The formula of calculation
for both improvement and deprivation index are given below as equation 1 and 2
respectively.

Improvement Index = [(X)— Minimum (X)] / [maximum (X) — minimum (X)] x 100
. @

Deprivation Index = [Maximum (X) — (X)] / [maximum (X) — minimum (X)] x 100
)

Where, X refers to the actual value of the indicator of the state and
Maximum (X) and Minimum (X) are the maximum and minimum values of the
indicator of the states in a specified period.
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Table-2
Critical Values and Formula for Estimation of Indices for SEPI
Maximum (Best) Minimum (Worst)

Indicator value (=100) value (=0) Formula
3(5-2) 115.1(112.1+3)
IMR (D) Goa Odisha (115'1'1?/0%15'1'4)
(2019-20) (1990-91)
17(19-2) 609(606+3)
MMR (D) Kerala UP (609-X)/(609-17) x100
(2019-20) (1996-97)
80(77+3) 52.2(54.2-2)
Life Expectancy (1) Kerala UP (X-52.2)/(80-52.2) x100
(2019-20) (1990-91)
93.5(90.5+3) 6.8(8.8-2)
Immunization (1) Odisha Jharkhand (X-6.8)/(93.5-6.8) x100
(2019-20) (1996-97)
99.25(97.25+2)  35.49(37.49-2)
Literacy Rate (1) Kerala Bihar (X_35'49)>/<(19§625_35'49)
(2019-20) (1990-91)
124.26(121.26+3)  52.1(54.1-2)
GER (I Gon Up (x-52.1)/ﬁ%g.26-52.1)
(2019-20) (1990-91)
11.1(10.1+1) 1.05(2.05-1)
MYS (1) Kerala Rajasthan (X'l'OSZ(/i(l)%)'l'l'OS)
(2019-20) (1990-91)
16.42(15.42+1) 4.8(5.8-1)
EYS (1) Jharkhand Bihar (X-4.8)/(16.42-4.8) x100
(1990-91) (1990-91)
13.66(12.66+1) 8.41(9.41-1)
PCNSDP (1) Goa Bihar (X-BAL)! (115’666'8'41)
(2019-20) (1990-91)
Unemployment Rate 0'3(.0'5'0'2) 14.87(13.87+1) (14.87-X)/(14.87-0.3)
D) Rajasthan Goa 100
(1990-91) (2014-15)
2.4(4.4-2) 60.2(57.2+3)
Poverty (D) Goa Odisha (60.2-X)/(60.2-2.4) x100
(1996-97) (2002-03)

Note: D= Deprivation indicator, I= Improvement indicator.

Further, in construction of indices, to aid the calculation, the study has
taken the best and worst value of indicator a bit outside the corresponding actual
value so that the indices of the indicator take the value within 0 and 100 and are
not exactly equal to 0 and 100. For this, in case of improvement minor indices,
some value added to the best value and subtracted some value from the worst
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value of that specific indicator. Whereas, in the case of deprivation indicators, the
process has been reversed i.e. some value subtracted from the best value and
added some value to the worst value of the indicators respectively. The details of
the best and worst value of each indicator considered in the estimation of indices
along with formula are depicted in Table-2.

Result and Discussion
Socio-economic Performance Index
Social Performance of the States

Social performance is the reflection of the social status of people living in a state.
This mainly includes the education and health status of people. In order to gauge

the social performance of the states, two major indices, education and health have
been utilised.

Educational Performance of the States

The education index, based on four minor indices, which are literacy index, mean
years of schooling index, expected years of schooling index, and gross enroliment
ratio index, measures the educational performance of the states. Before analysing
the education performance of the states using composite education index, it is
important to describe about the indicator for which the minor index is calculated.

Education Index (EDUI):

The education index is constructed from four minor indices. The estimated four
minor indices for 17 NSC states of India for six different periods are shown as an
appendix (Al). The composite education performance of all the states in terms of
educational index is depicted in Table-3. It is learnt that the educational status at
the sub-national level of India is improving over the years. In 1990-91, Kerala
tops the list with the score value 54.13. This score value means Kerala’s
performance is best in terms of all four minor indices used to construct the
education index. Other states like Goa, Maharashtra, Tamil Nadu, and Gujarat
followed Kerala with score values of 47.47, 35.02, 34.32 and 30.75 respectively
to secure top five positions. In this period, Bihar followed by Rajasthan, Uttar
Pradesh, Madhya Pradesh and Andhra Pradesh were the least performers with
score values of 7.45, 9.07, 13.39, 15.79 and 16.07 respectively. The other states
fell in the medium category of educational status.

During the second sub-period (1996-97), the positions of the states were
almost same with few exceptions like Karnataka, Rajasthan, West Bengal, Punjab
and Haryana. Karnataka and West Bengal improved their position by 5 and 2
notches respectively while Punjab and Jharkhand pushed down to 9™ and 12"
position from 6™ and 9" position respectively. In the third sub-period (2002-03),
the performance was almost stagnant with slight changes in the position of the
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states. Jharkhand in this period further pushed down to 16" position from its
previous 12" position. However, in the sub-period (2008-09), Jharkhand
improved its position significantly to 7™ position with a score value of 58.15.
Sub-period (2014-15) was the best for West Bengal and Haryana, they improved
their rankings by 3 and 5 notches respectively and secured 9" and 6" position
respectively. Similarly, the sixth sub-period (2019-20) was the best for Bihar and
UP, as they achieved their best position during the entire period of analysis. They
secured 12" and 10™ position with the score value of 58.37 and 58.66

respectively.

Table-3
State Wise Education Index
> S 3 3 3 &
States S z & o & &z 8 & ¥ 2 ¢ o
2 2 < < Q& Q&
Andhra Pradesh 16.07 13 2270 14 33.93 13 44.67 16 50.45 15 51.01 16
Bihar 745 17 10.05 17 1508 17 38.16 17 46.85 17 5837 12
Chhattisgarh*  29.80 7 3524 7 4860 5 5993 5 5596 10 56.89 13
Goa 47.47 2 39.94 6269 2 7079 2 7985 1 8610 1
Gujarat 3075 5 3997 4 4576 6 5766 8 5948 8 6475 8
Haryana 2876 8 3182 10 4026 9 5136 11 6299 6 66.64 5
Jharkhand* 2791 9 2595 12 2810 16 5815 7 53.07 13 5324 15
Karnataka 2568 11 3615 6 4456 7 5477 9 5963 7 6556 6
Kerala 5413 1 5744 1 6543 1 7297 1 7804 2 8431 2
Madhya Pradesh 15.79 14 25.03 13 3538 12 54.30 10 54.19 12 45.68 17
Maharashtra 3502 3 4540 2 5333 4 6217 4 6792 3 6762 4
Odisha 19.44 12 2893 11 3629 11 50.02 13 5464 11 5556 14
Punjab 3001 6 3413 9 3753 10 5869 6 6727 5 6311 9
Rajasthan 9.07 16 18.73 15 3267 14 4549 15 4896 16 58.44 11
Tamil Nadu 3432 4 4228 3 5440 3 6611 3 6758 4 69.01 3
Uttar Pradesh ~ 13.39 15 10.71 16 31.30 15 47.68 14 5243 14 5866 10
West Bengal 2735 10 3483 8 4089 8 5035 12 5836 9 6511 7

Note: 1. *the value of Chhattisgarh and Jharkhand for 1990-91 and 1996-97 is taken from their parent
states Madhya Pradesh and Jharkhand respectively.
2. R1= Rank 1 (1990-91); R2= Rank 2 (1996-97); R3= Rank 3 (2002-03); R4= Rank 4 (2008-

09); R5= Rank 5 (2014-15); R6= Rank 6 (2019-20).

Source: Author’s calculation.
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The analysis of educational status based on index scores suggests that
there is a significant improvement in the educational performance of the states.
The overall transition during the study period suggests that the large-scale
transition in terms of improvement is observed for Bihar, Haryana, Karnataka,
and Rajasthan. On the other hand, the large-scale transition in terms of
deterioration is observed for Chhattisgarh, Jharkhand, and Andhra Pradesh. The
large-scale transition of rankings or positions is defined as the change in rankings
of the states between two or more periods by at least three notches, whether it is
positive or negative.

Health Performance of the States

Health is an important indicator for tracking the status of human development of
a state. For this purpose, the paper calculated the health index taking four minor
indices, which are life expectancy, infant mortality rate, maternal mortality rate
and immunization. For each of these indicators, the study prepared an index to
assess the performance of the states. The details about the estimated minor
indices of health index are presented as an appendix (A2).

Health Index (HI):

The health index is a composite form of all the minor indices mentioned above.
The measurement of health performance of the NSC states using composite
health index for the period of 1990-91 to 2019-20 is presented in Table-4. It is
evident from the table that the performance of the states in terms of health
parameters have improved significantly over the years. For measurement of the
health performance, the study period is divided into six sub-periods. In 1990-91,
Goa topped the table with a score of 68.76 showing overall good performance in
all the parameters used in the study. Kerala which was at the top in educational
performance during the same time period stood second in terms of health
performance followed by Maharashtra, Punjab and Tamil Nadu. Again, the states
like UP, Bihar, Odisha, MP, and Rajasthan performed badly as in case of
educational status during this period. The remaining states fall in the
medium health performance category of the states. The scores of these medium
category states range between 39.64 (Karnataka) to 20.41 (Madhya Pradesh)
during 1990-91.

In period two (1996-97), the position of states in terms of health
performance was almost same with slight variation in their position. Odisha,
however has shown a big shift as it moved upwards to 11" position. In Period
three (2002-03), some changes in position of the states in terms of health
performance took place. West Bengal improved its position from 10" position to
the 5" position during this period, while, Gujarat slipped down from 6" to 9™
position during the same period. The position of others states was almost constant
with little variation. In period four (2008-09), however, there was a change in
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index scores of the states but their relative position was almost same. Same thing
happened during fifth sub period (2014-15) of the study. The sixth sub period
(2019-20) of the study is crucial for some states as they improved their position
During this period,
Gujarat, Karnataka, and Odisha improved their index scores along with
improvement in their rankings. Chhattisgarh, Haryana and Punjab deteriorated in
terms of health performance during the same period. This happened because their
relative position in terms of life expectancy and immunization index worsened.
Given the consistency, the dismal health performance of Uttar Pradesh cannot be

as well as index scores as compared to previous period.

denied here.
Table-4
State Wise Health Index

> > 3 3 3 &
States S r 8 ¢ S & 88 & ¥ 2 2 o

2 2 & & & &
Andhra Pradesh 37.25 8 51.84 9 5058 10 57.00 10 7055 9 78.62 9
Bihar 11.44 15 16.57 15 37.86 13 44.81 14 6393 14 73.18 14
Chhattisgarh*  31.60 10 26.34 12 4418 12 5291 11 66.82 11 7054 15
Goa 68.76 1 76.72 2 78.05 2 8349 88.76 2 89.02
Gujarat 3776 7 5422 6 5162 9 57.06 66.51 12 80.21
Haryana 36.75 9 5369 7 5925 7 64.39 7111 8 78.02 10
Jharkhand* 1755 14 16.26 16 4579 11 51.40 12 67.11 10 76.89 11
Karnataka 3964 6 5316 8 5518 8 6207 8 7340 7 8507 4
Kerala 6301 2 7995 1 8319 1 8544 89.80 91.70
Madhya Pradesh 20.41 13 20.55 13 3222 15 43.37 15 57.70 16 67.73 16
Maharashtra 5256 3 6477 4 6325 4 6999 4 7468 6 8407 5
Odisha 10.89 17 29.95 11 37.24 14 48.88 13 66.50 13 76.47 12
Punjab 5240 4 5828 5 6112 6 6590 6 8114 3 8081 7
Rajasthan 2492 12 19.77 14 28.82 16 3930 16 60.55 15 75.78 13
Tamil Nadu 4383 5 6591 3 7098 3 7847 3 8048 4 8933 2
Uttar Pradesh ~ 11.28 16 7.88 17 2257 17 3354 17 5528 17 6520 17
West Bengal 30.31 11 46.79 10 6138 5 6819 5 7935 5 8358 6

Note: 1. *the value of Chhattisgarh and Jharkhand for 1990-91 and 1996-97 is taken from their

parent states Madhya Pradesh and Jharkhand respectively.

2. R1= Rank 1 (1990-91); R2= Rank 2 (1996-97); R3= Rank 3 (2002-03); R4= Rank 4

(2008-09); R5= Rank 5 (2014-15); R6= Rank 6 (2019-20).
Source: Author’s calculation.
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The health analysis based on the composite index scores suggests that
there is an improvement in overall health performance of the states. However,
this improvement in their performance is not balanced. It is observed that the
large-scale transition occurred for states like Odisha and West Bengal in terms of
improvement in rankings by 5 notches respectively during the period 1990-91 to
2019-20. Large-scale transition in terms of deterioration in rankings is observed
for Chhattisgarh, Madhya Pradesh and Punjab, as their position slipped down by
5, 3 and 3 points respectively.

Economic Performance of the States

Economic Performance of the states is an indicator reflecting standard of living,
level of employment and availability of resources to meet the basic minimum
needs of the people. For assessment of the economic performance of the states,
we have employed multiple indicators. It includes per capita net state domestic
product (NSDP), rate of unemployment and level of poverty in the states.

Economic Index (ECOI):

Assessing economic performance of the states is a difficult task as it is
multidimensional in nature. To make it easier, a composite index called
Economic Index is developed. This index is composite in nature covering
multiple economic dimensions such as per capita net state domestic product,
poverty, and unemployment. For each of these indicators, a sub-minor index has
been estimated. These indices are combined using the geometric mean to develop
the major index known as economic index. Thus, economic index is a composite
index, which covers multiple economic aspects to measure the economic
performance of the states. The estimated minor indices for NSC states for the
period 1990-91 to 2019-20 divided into 6 points of time presented in the appendix
table (A3). However, the composite economic index is given in Table-5.

Table-5 clearly reveals the inter-state disparity in economic performance
of the states. It is evident from the table that in all points of time, while the top
three states keep on changing, Bihar is at the bottom of the table. In 1990-91,
Punjab (68.83) is at the top followed by Haryana, Andhra Pradesh, Gujarat, and
Rajasthan. Bihar (24.51) followed by Odisha, Madhya Pradesh, Uttar Pradesh and
West Bengal were at the bottom in terms of economic performance during the
same period. In 1996-97, the performance of the states is same as in 1990-91 with
little changes. During this period, Gujarat and Kerala have improved their
positions, while, Madhya Pradesh has slipped down to 14" position from 12"
position during this period. In 2002-03, Goa improved its position and secured 1*
rank with an index score of 71.21. In this period, major improvement was
registered by the states like Karnataka (58.92), Tamil Nadu and West Bengal.
However, the position of the states like Chhattisgarh (50.28), Gujarat, and
Rajasthan in terms of economic performance deteriorated in this period.
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Table-5
State Wise Economic Index

States

1990-91
R1
1996-97
R2
2002-03
R3
2008-09
R4
2014-15
R5
2019-20
R6

Andhra Pradesh 5024 3 6440 6 588 5 6732 8 7006 1 7253 3

Bihar 2451 17 35.86 17 26.18 16 29.18 17 4231 16 47.78 17
Chhattisgarh* 4532 11 5157 12 40.47 14 4425 16 51.79 11 53.18 15
Goa 5437 6 3739 16 5028 10 76.27 1 36.75 17 7110 5
Gujarat 5763 4 6837 3 5820 6 6790 6 6829 2 7697 1
Haryana 6159 2 7198 2 6336 1 7007 2 6134 9 6987 6
Jharkhand* 2742 16 4253 14 4193 12 46.39 15 4471 15 52.02 16
Karnataka 5427 7 6505 4 5892 3 69.06 4 6554 4 6948 7
Kerala 4769 10 529 9 4081 13 61.67 10 50.95 12 58.93 11

Madhya Pradesh ~ 43.43 14 4859 13 39.15 15 5243 12 5352 10 5853 12

Maharashtra 5166 8 6029 8 5410 7 6783 7 6792 3 7327 2
Odisha 37.33 15 3894 15 2221 17 5221 13 4939 14 5329 14
Punjab 6883 1 7255 1 6229 2 6885 5 6336 7 66.08 9
Rajasthan 5715 5 6478 5 5306 8 6389 9 6457 5 6715 8
Tamil Nadu 5027 9 6079 7 5890 4 6983 3 6347 6 7154 4
Uttar Pradesh 4453 13 51.79 11 4554 11 50.04 14 4946 13 54.69 13
West Bengal 45.03 12 52.01 10 51.08 9 60.04 11 6146 8 6351 10

Note 1. *the value of Chhattisgarh and Jharkhand for 1990-91 and 1996-97 is taken from their parent
states Madhya Pradesh and Jharkhand respectively.
2. R1= Rank 1 (1990-91); R2= Rank 2 (1996-97); R3= Rank 3 (2002-03); R4= Rank 4 (2008-
09); R5= Rank 5 (2014-15); R6= Rank 6 (2019-20).
Source:  Author’s calculation.

In 2008-09, the economic performance of the states like Punjab and Uttar
Pradesh deteriorated, whereas, Madhya Pradesh, Maharashtra, and Odisha
improved their position. The improvement in economic performance was due to
an improvement in unemployment and NSDP for Odisha while Madhya Pradesh
improved its economic position with an improvement in poverty and NSDP
situation. The economic performance of the states such as Gujarat, Kerala,
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Maharashtra, and Punjab during 2014-15 improved further as it was in the
previous period. Of these states, Gujarat, Kerala and Maharashtra each improved
their position by two positions, whereas, Punjab improved its position
significantly by six places to 3 position from 9" position in 2008-09. In the
same period, Haryana and Karnataka lose their position by four and five places
from 2™ and 3" position to 6™ and 8" positions respectively. Their position
deteriorated mainly due to bad performance at the unemployment front. In 2019-
20, the performances of the states like Andhra Pradesh, Chhattisgarh, Karnataka
and West Bengal improved in comparison to previous points of time. However,
Haryana, Punjab and Rajasthan deteriorated in terms of economic performance
during the same. In 2019-20, Gujarat (76.97) reaches the top followed by
Maharashtra, Andhra Pradesh, Tamil Nadu, and Goa. On the lower side are the
states of Bihar (47.78) followed by Jharkhand, Chhattisgarh, Odisha and Uttar
Pradesh. However, if the distribution of the scores across the years examine, there
is not much variation and the data has a small range only.

Based on actual data of the states for economic indicators, it is observed
that there is an improvement in economic performance of all the NSC states
during the study period. This improvement is also reflected in large-scale
transition over the years. It is evident from the Table-5 that positive large-scale
transition has occurred for the states such as Gujarat, Maharashtra, Tamil Nadu
and West Bengal as they improved their economic position by at least 3 or more
notches between two or more sub periods. Similarly, in terms of deterioration, the
large-scale transition is observed for Chhattisgarh, Haryana, Punjab, Rajasthan
and Uttar Pradesh.

Socio-economic Performance of the States

The measurement of socio-economic performance of the states is important to
track the development of the states. For this purpose, SEPI has been constructed
in the study, which consists of three major indices namely education, health and
economic index. The analysis of the performance based on the SEPI is discussed
in the following section.

Three dimensions of socio-economic performance index are divided into
11 indicators considered to construct the composite SEPI. As mentioned above,
the objective of constructing the SEPI is to track the socio-economic progress at
the sub-national level in India. The composite SEPI for 17 NSC states is
presented in Table-6. It is learnt from the SEPI that the performance of the states
on socio-economic front improved over the years. However, there is a large
variation in inter-state performance in terms of different minor indices justifying
the use of multiple socio-economic indicators for assessing the socio-economic
performance of the NSC states. During 1990-91, Goa (56.20), Kerala and Punjab
were at top three positions followed by Maharashtra and Tamil Nadu securing 4™
and 5" rank respectively. The top three states draw their strength from all three
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major indices namely health, education and economic. Goa topped in health index
while Kerala and Punjab topped the list in education and economic index
respectively during this period. Goa being the best performer in health indicator
also has the better relat