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Open Research 

Maher Alrefaee, Udai Pratap Singh, Susanta Kumar Das

The present work demonstrates the growth of undoped and Al doped ZnO (AZO) thin
�lms by using nonconventional sol-gel method. The structural, morphological, optical,
and electrical properties of obtained thin �lms are studied. X-ray di�raction (XRD)
analysis con�rms hexagonal wurtzite structures for both undoped and doped thin �lms.
The crystallite size is found between 15 and 30 nm. Scanning electron microscope (SEM)
images show that the �lms have approximately uniform morphologies, consisting in
several �ower-like aggregates with nanosized multipetals. From the optical properties, it
is found that with the increase in the doping concentration, there is a decrease in the
absorption coe�cient in the visible wavelength range. It is also noticed that the increase
in doping concentration causes an increase in bandgap (E ) and a decrease in extinction
coe�cient. Urbach energy decreases with increase in the doping concentration. In the
Hall e�ect study, it is observed that the conductivity and carrier concentration increase
sharply with increasing the aluminum quantity. The causes and signi�cance of these
observations are discussed.
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P. Chandrakanta Singh, Susanta Kumar Das

In this work, the authors have reported the investigation on the use of USB camera for
morphological characterization to optimize the processing parameters in laser
microstructuring of Si surface. For this, microstructures are generated on a
monocrystalline silicon (Si) surface using nitrogen nanosecond laser. The wavelength,
pulse energy, and pulse duration of the laser are of 337 nm, 170 µJ, and ∼3.5 ns,
respectively. The USB Digital Microscope Endoscope (UDME) Camera is used to capture
the images of microstructures generated on the Si surface. It is a compact, portable, easy
to handle, and inexpensive camera calibrated by ImageJ software. It has been used for
two purposes, �rst, for conforming whether the microstructures are formed on the
surface of Si or not in given laser processing parameters and determining the dimensions
of the laser textured region. The second information is used for deciding the overlapping
condition. This overlapping is mostly essential for growth of microstructures in large area
surface of Si through raster scanning mode. Field emission scanning electron microscopy
is done to cross verify the results obtained in UDME Camera.
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a b s t r a c t

In present work, we have done detail theoretical simulation studies in broad wavelength range of 800 nm
to 4000 nm for SHG with ZnO nanorods. The Fresnel transmission factors for fundamental and SHG radi-
ation can affect the SHG process. So the variation of these parameters was studied within the aforemen-
tioned wavelength range. These transmission factors were found to be in the range of 0.661–0.674 and
1.66–1.75 for fundamental and SHG radiation respectively. Refractive indices also control the behaviour
of SHG process. So detail investigation on it is also done for the entire wavelength range of 800 nm-
4000 nm by taking the Sellmier’s Equation. Effect of these aforementioned parameters on efficiency of
the second harmonic generation process is also studied.
Copyright � 2022 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Processing and Characterization of Materials 2021 (ICPCM 2021).

1. Introduction

The Zinc oxide (ZnO) nanorods show very high second order
optical nonlinearity and SHG behaviour. ZnO nanorods have also
shown other advantages like high chemical stability, high damage
threshold and low cost [1–4]. So this material is very promising for
characterization of laser pulses [5]. The SHG in ZnO nanorods gen-
erally takes place through non-phase matching process. So SHG of
laser pulses of broad wavelength range can be done through a sin-
gle sample of it. However so far in all the previous works no effort
has been done in this regards. In present work we have reported
the detail investigation on theoretical studies on SHG of laser
pulses in broad wavelength range with ZnO nanorods. Particularly
it is to note that parameters like refractive indices, Fresnel trans-
mission factors of fundamental and SHG radiations affect the effi-
ciency of SHG in ZnO nanorods. So, the theoretical estimation of
these parameters is done for the said wavelength range. Effect of
these aforementioned parameters on efficiency of the second har-
monic generation process is also studied.

2. Theoretical study procedure details

The efficiency of SHG in ZnO nanorods are estimated from the
relation

E ¼ Pshg

Pfw

� �
� 100 ¼ 512

p3

A

� �
d2
eff T

04
xT2xPfw

sin2w

w2 � 100 ð2:1Þ

w ¼ 2pL
k

� �
nxcoshx � n2xcosh2x
� �

nx = refractive index for fundamental wavelength
n2x = refractive index for second harmonic wavelength
k = wavelength of fundamental laser radiation
L = thickness of the sample
hx and h2x = propagation angle of fundamental and SHG radia-

tion inside the material
Tx and T2x = Fresnel field transmission factors for fundamental

and SHG angles of refraction in the ZnO nanorods
A = Area of focused laser beam
Here deff value is defined as

deff ¼ d311 sinh2xcos2hxþcosh2xsin2hx
� �þ d333sinh2xsin

2hx ð2:2Þ
With d311, d333 = two individual nonzero nonlinear coefficients

of ZnO (point group 6 mm) [3].
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a b s t r a c t

Second Harmonic Generation (SHG) is a nonlinear optical process in which the frequency of the incident
radiation gets doubled. There are various types of applications of SHG such as ultra-short pulse measure-
ment, high resolution optical microscopy, characterization of the structure of 2D materials and its phys-
ical properties like the thickness of interlayer stacking, stacking angle between different layers, the grain
boundary etc. It has also been used to determine the structure of Langmuir-Blodgett films of low symme-
try. For SHG, various commercial nonlinear optical (NLO) crystals are generally used. Lithium Triborate
(LBO) is one of the best NLO material among them due to its wide transparency range (160–2600 nm),
high damage threshold (19 GW/cm2 @1064 nm, 1 ns) and high second order nonlinear coefficient. It
has also the ability to establish birefringence phase matching condition for efficient SHG for different
wavelengths. The crystal can be used for generation for SHG in broad wavelength range through angular
phase matching method. For this, in this work detail investigation has been made to find out the opti-
mum wavelength range that can be used for efficient SHG. This has been done by finding the variation
of phase matching angle, second order nonlinearity etc. with respect to wavelength using the SNLO soft-
ware. Both Type I and Type II phase matching has been considered for various planes of the crystal.
Copyright � 2022 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Processing and Characterization of Materials 2021 (ICPCM 2021).

1. Introduction

Second Harmonic Generation (SHG) is a nonlinear optical pro-
cess in which the frequency of the incident radiation gets doubled.
There are various types of applications of SHG such as ultra-short
pulse measurement, high resolution optical microscopy in biologi-
cal and medical field, useful to visualize human dermal collagen
fiber in biological tissues in vivo [1], used to characterize the struc-
ture of 2D material and its physical properties like the thickness of
interlayer stacking, stacking angle between different layers, the
grain boundary etc. [2]. Other applications also include to deter-
mine the structure of Langmuir-Blodgett films of low symmetry
[3]. For SHG, various commercial nonlinear optical (NLO) crystals
are generally used. Lithium Triborate (LBO) is one of the best
NLO material among them due to its wide transparency range
(160–2600 nm), high damage threshold (19 GW/cm2 @1064 nm,

1 ns) and high second order nonlinear coefficient. It has also the
ability to establish birefringence phase matching condition for effi-
cient SHG in different wavelengths like at 1064 nm (Nd:YAG laser),
1047 nm (Nd:YLF laser), 700–800 nm (Ti:Saphire laser) etc. [4].
Temperature phase matching has been done for multiple wave-
lengths for SHG or SFG generation [5]. Angular phase matching
can also be used for SHG of multiple wavelengths using LBO in
broad wavelength range. For doing such work one need to know
its behaviour in detail. Therefore, we have done here detail theo-
retical investigation on this regard. Particularly it is to note, previ-
ously study has been already done on the angular phase matching
and effective nonlinear coefficient variation with the various wave-
lengths of fundamental wave in XY-plane only [6]. But no work till
now has been done on this regard showing the variation of them
with respect to the YZ and ZX plane. So here we have put a detail
focus on the variation of all these properties with respect to these
planes. A comparative analysis has also been done on these param-
eters with respect to various planes (see Tables 1–3).
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a b s t r a c t

In this work, TiO2 nanostructured thin films were grown by the cheap and easy non-conventional sol–gel
method. The grown thin films were also used for efficient photocatalytic dye decomposition. For this, first
4.5 ml of acetic acid was mixed with 5 gm of TiO2 powder. The mixture was stirred for 30 min after add-
ing deionized water (40 ml) and 5 drops of nitric acid. Then the mixture was heated at 100 �C for two
hours to get a gel. Then the paste was coated over a glass substrate and beakers by doctor’s blade method
to get the thin films. The morphological and structural characterization of the thin films were done by
scanning electron microscope (SEM) and X ray diffraction analysis. From the SEM the average diameter
of the nanaoparticles are estimated to be about 68 nm. The prepared thin films were used for efficient
photocatalytic decomposition of Methylene Blue dye.
Copyright � 2022 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 4th Online International
Conference on Science & Engineering of Material.

1. Introduction

Photocatalysis is one of the advanced oxidation processes for
the acceleration of chemical reaction accompanying light and
catalysis [1]. It has numerous promising applications such as
hydrogen(H2) fuel generation by water splitting, CO2 reduction
reactions[2], water purification by dye decomposition[3] and
waste product management from chemical industries and steril-
ization of medical instruments by bactericidal effects [4] etc. The
photocatalysis process, in general are of two kinds viz homoge-
neous and heterogeneous process. The heterogeneous photocataly-
sis process is quite effective, efficient and advantageous as
compared to homogeneous photocatalysis process for all above
mentioned applications. Titanium dioxide seeks attention for these
applications due to its low cost, non-toxicity, recyclability, stability
etc. It is a semiconductor having wide energy band gap (3.23 eV for
anatase and 3.02 eV for Rutile) exhibiting photocatalysis activity.
Anatase phase (3.23 eV) is more promising for photocatalytic activ-
ity as compared to rutile phase (3.02 eV). In this work, we have
demonstrated photocatalytic degradation of Methylene Blue (MB)
dye using TiO2 nanostructured thin film prepared by non-
conventional sol–gel method [5]. TiO2 photocatalysis research

shows that photocatalytic performance is very much dependant
on structure of TiO2 material, mainly its surface area. The perfor-
mance improvement can be done by varying the size, specific sur-
face area, pore volume, pore structure and crystalline phase [6]. It
is well known that spheres with zero dimensionality has high
specific surface area, which is helpful in higher rate of photocat-
alytic decomposition of organic pollutants [7]. Nano and
microstructured TiO2 spheres are well studied for photocatalytic
applications because of their large specific surface area and
increased light harvesting capability due to increased access of
light into the interior allowing multiple diffractions and reflections
[8,9]. Usually the TiO2 nanostructures used for such applications
are prepared by sol–gel or hydrothermal process by starting from
a titanium alkoxide [7] as precursor. But in this present work we
have tried to demonstrate the photocatalytic degradation of
Methylene Blue (MB) dye using TiO2 nanostructured thin film pre-
pared by non-conventional sol–gel method, where the commer-
cially available TiO2 powder is taken as the starting material.

2. Experimental details

2.1. Material preparation and its characterization

For this work, TiO2 powder, nitric acid and acetic acid were
taken as the precursors. In the very first step, TiO2 powder was

https://doi.org/10.1016/j.matpr.2022.03.550
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a b s t r a c t

Thermo-mechanical properties of glass fibre based polymer (GFRP) composites play a vital role on achiev-
ing ultimate curing property for light-weight corrosion-free applications. Plasma radiation containing
ions, charge particles and neutral atoms can penetrate up to certain depths of polymer composite result-
ing in improvement in post-curing strengthening. Also, incorporation of few weight percent of carbon
based nano fillers can cause increase in interfacial properties up to considerable extent. Keeping this
in mind, the present work is approached to fabricate conventional glass fibre/epoxy and graphene oxide
(0.5 wt%) filled glass fibre/epoxy (GO/Glass Fibre/Epoxy) hybrid composite and to treat such sample to
plasma radiation. Graphene oxide (GO) powder was synthesized by modified Hummer’s method. The
as-synthesized GO was confirmed through XRD and Raman spectroscopy. Both the composites were
exposed to plasma irradiation (30 W) for 5, 10, 15, 20, 25 and 30 min. Inter laminar shear strength
(ILSS) values were determined through 3-point bend test of the irradiated composite specimens. With
increase in plasma treatment periods, ILSS was increased with higher rate for GO/Glass Fibre/Epoxy com-
posite. Low temperature differential scanning calorimetry (DSC) test of the plasma irradiated composites
reveals increase in glass transition temperature (Tg) values with increase in plasma irradiation periods. Tg
is found maximum for GO/Glass Fibre/Epoxy composite at 25 min of plasma irradiation. SEM fractograph
of both the composite specimens reveals various types of failure modes. In the fractographic image of
plasma treated GO/Glass Fibre/Epoxy composite, adequate extent of interfacial adhesion between GO
and epoxy resin was observed.
Copyright � 2022 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Processing and Characterization of Materials 2021 (ICPCM 2021).

1. Introduction

Glass fibre reinforced polymer (GFRP) composite is one of light-
weight and corrosion-free material with some distinct advantages
of high specific strength, high fatigue endurance with easy design
technique [1–3]. Unlike some conventional materials like iron
and steel, GFRP composites exhibit excellent toughness with cer-
tain limits of plastic deformation point [4–5]. Body parts and struc-
tural components of aerospace, marine, civil infrastructure are
made of such light-weight GFRP composites for excellent perfor-
mance and minimal catastrophic damage [6–7].

During practical use of GFRP composites, the thermosetting
polymer composite can deteriorate through thermomechanical

degradation with respect to dynamic change in hygroscopic stress
and temperature fluctuations [7]. Plasticization and swelling are
some commonly degrading phenomena causing reduction of per-
formance index of polymer composites [8,9]. Irrespective of these
difficulties, spontaneous plastic deformation with strain misfit
between polymer and fibre impose potential threat for the conven-
tional GFRP laminated composite [10]. Also, generation of residual
stress across interface is a stimulating factor for decrease in ther-
momechanical integrity of laminar GFRP composites [11]. All these
problems can be resolved up to certain considerable extent by
improving the properties related to polymer and/or fibre. Polymer
based properties can be improved by imposing better curing tech-
niques. Polymeric properties can also be improved by implement-
ing post curing strengthening through exposure of fibrous polymer
composite to high energetic electromagnetic radiations [12]. Fibre
related properties can be improved by enhancing interfacial bond-
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Eighteen ply hand laid-up, epoxy resin-E-glass composite samples were exposed to different ageing envi-
ronments. These included hydrothermal immersion, hygrothermal treatment and ageing processes car-
ried out in the open, outdoors. Low temperature Differential scanning calorimetry (DSC) was employed
to compute the Glass Transition Temperature (Tg) of the treated test specimens. These Tg values were
compared with the as-cured Tg values of the samples. A Tg depression was observed in samples treated
in all the ageing processes, higher depressions being associated with higher periods of exposure. Severe
ageing conditions outdoors, accounted for the highest Tg depressions.
Copyright � 2022 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Processing and Characterization of Materials 2021 (ICPCM 2021).

1. Introduction

Structure of matrix consisting of polymeric chains, defects in
the polymer pertaining to pores and voids and existence of
micro-channels along the fibre–matrix interface as a consequence
of poor interfacial-bonding, make moisture gain by glass fibre rein-
forced polymer (GFRP) composite a complex process [1–5]. Never-
theless, moisture uptake by the polymeric matrix is mostly in the
form of water molecules attached to the matrix by hydrogen
bonds. Also, water can enter the composite by capillary action
through cracks/channels present in the matrix. Quantitatively,
epoxy resin matrix absorbs about 3–4 % of its own weight [6] of
the moisture. The absorbed moisture destabilizes polymer chain
structure, thus, injuring it. The consequential processes of plasti-
cization and swelling degrade the composite material by lowering
its chemical, mechanical and thermo physical characteristic prop-
erties [7–11]. Moisture is also the root-cause of thermo-oxidative
degradation of the fibre–matrix interface, there by weakening the
interface [12]. The hygro-elastic swelling stresses as a result of
moisture entry break the polymeric chain increasing internal
voids/free volume in the polymeric matrix leading to an early
glass-transition phenomenon. Thus, it is inferred, moisture gain

in GFRP composites lowers the Tg of the polymeric matrix. The Tg
alterations in GFRP composites is moisture-gain-dependent and
can be expressed in terms of moisture gain as follows [13]:

Tgw ¼ ð0:005M2
r � 0:1Mr þ 1ÞTg0 ð1Þ

Where:
Tgw – The Tg of the material gains when it gains weight in the

‘wet’ condition due to Mr moisture pickup.
Mr – The weight gain by the polymer as a result of exposure to

moisture.
Tg0 – Tg of the polymer as the reference point.
To be more specific, diffusion of moisture into the polymeric

matrix chain structure makes the polymeric micro-molecules to
be forced apart leading to chain expansions and separations which
in turn lead to the reduction of the secondary inter molecular
adhesive forces. The matrix becomes soft and fluffier. The transi-
tion of the rigid, glassy, amorphous phase in the matrix to a rub-
bery, ductile phase, is now more eminent.

The glass transition temperature of a polymer can be defined as
the temperature range within which the polymeric material trans-
forms from a glassy, rigid state to a soft, rubbery and ductile state.
The Tg, in general, is measured in terms of stiffness or elastic mod-
ulus of the material. Below Tg the polymer is rigid and above Tg it
becomes rubbery and ductile. Glass transition temperature of a
polymeric material, therefore, is an important parameter for final-
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Electron-phonon interaction and elastic anomaly in heavy fermions (HF) 
systems with finite wave vector ‘q’ and finite ‘T’ analysis 
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A B S T R A C T   

In this paper, we have used the Periodic Anderson Model (PAM) for the half-filled band and introduced electron- 
phonon interaction in the normal state of the HF system. Using Zubarev type double time temperature dependent 
Green function the sound velocity and the reduced value of the elastic constant Ĉ = C/C0 is evaluated in presence 
of electron–Phonon interaction to explain the experimental anomalies seen at various temperature. The calcu-
lated renormalized elastic constants are analyzed for different system parameters like effective coupling strength 
‘g’, the position of f-level ‘d’ and the onsite coulomb interaction ‘U’ and the wave vector ‘q’. The results obtained 
are found to give good agreement with the general features observed experimentally for CeAl3 HF system.   

1. Introduction 

Heavy fermion system shows very interesting anomalies in field 
behavior of the lattice properties, like elastic constants, thermal 
expansion and magneto-striction due to the influence of the quasi- 
particle phonon-interaction in heavy fermion system [1]. It was shown 
that for temperature less than spin fluctuation temperature T*, the 
change of sound velocity depends strongly on the detail shape of the 
quasiparticle density of states [2,3]. Measurements of longitudinal and 
shear elastic constants in polycrystalline CeAl3 shows that at low tem-
perature a strong softening for the longitudinal elastic constants was 
observed and even stronger softening occurs at very low temperature 
[4]. Experimental results indicate that the coupling of elastic strains and 
long wave length phonons to the quasi-particle bands is very important 
and this mechanism has been proposed to be the driving force of su-
perconductivity in some heavy fermion (HF) compounds like CeCu2Si2 
[5]. Experiments on elastic constants found that the systems, particu-
larly UPt3, CeAl3 show a sharp depression or a dip in the longitudinal 
modes of elastic constant at extremely low temperature, while the 
transverse modes pass through the maximum [2,6,7]. Whereas in some 
other systems like CeCu6, CeRu2Si2 where such a dip or minimum is 
neither distinct nor present. All these outcomes show that the coupling 
of heavy electron with the longitudinal microscopic phonon plays a vital 
role within the microscopic structure of the HF state. To explain the 
origin of this difference in the behavior of the elastic constant both low 
and high temperature attempts have been made through 
electron-phonon coupling mechanisms considering RKKY interaction 

and Kondo Effect through different approaches Wojciechowski et al. [8], 
Where they used the concept of Gruineincen parameter coupling to 
explain the different phonon anomalies associated with elastic constant. 
In doing so these authors considered the volume dependence of the 
hybridization strength and the position of the f-level in the electron 
-phonon term. In addition, they have also taken into account an addi-
tional term coming from the implicit volume dependence of the renor-
malized hybridization strength through the number of 4f electron per 
site. In this paper we have explained the temperature dependence of 
elastic constant by taking electron-phonon interaction in the normal 
state of the HF system and have used the periodic Anderson Model 
(PAM) and Zuvareb Tech nique [9,11]. Here, following Fulde et.al [12] 
to understand microscopically, we have considered the interaction in 
following way i.e. (i) the usual interaction between phonons and the 
electrons in the f bands as well as (ii) the interaction arising from that of 
the hybridization band. In the present work we have to calculate the 
renormalized phonon self-energy which get modified through the 
different electron response functions corresponding to conduction 
electrons, f-electrons and f-d mixing densities. The elastic constants 
which related to the real part of the self-energy are also affected by this 
interaction. We have performed the numerical analysis in long wave-
length with finite-q and finite temperature limit and also in the static 
limit. The plan of the rest of the paper is as follows. The formalism and 
calculations are given in sec.2. In section 3 we discuss the results. 
Finally, we conclude in sec.4. 
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Abstract

In the cosmological standard model, CMB is expected to show no symmetry preferences.

Here we probe the presence of any parity preferences, particularly those of (a)symmetry

in power ( ) between even and odd multipole of CMB angular power spectrum from the

Planck 2015 full-mission CMB data from ESA’s Planck probe. Further we also assess any

speci�c preference for mirror parity asymmetry as well, by comparing the power

contained in  = even or odd mode combinations. In this work we found the odd
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Abstract
Water scarcity is a global issue, affecting in excess of four billion people. InterbasinWater Transfer (IBWT) is
an established method for increasing water supply by transferring excess water from one catchment to
another, water-scarce catchment. The implementation of IBWT peaked in the 1980s and was accompanied
by a robust academic debate of its impacts. A recent resurgence in the popularity of IBWT, and particularly
the promotion of mega-scale schemes, warrants revisiting this technology. This paper provides an updated
review, building on previously published work, but also incorporates learning from schemes developed since
the 1980s. We examine the spatial and temporal distribution of schemes and their drivers, review the
arguments for and against the implementation of IBWT schemes and examine conceptual models for as-
sessing IBWT schemes. Our analysis suggests that IBWT is growing in popularity as a supply-side solution for
water scarcity and is likely to represent a key tool for water managers into the future. However, we argue that
IBWT cannot continue to be delivered through current approaches, which prioritise water-centric policies
and practices at the expense of social and environmental concerns. We critically examine the Socio-
Ecological Systems and Water-Energy-Food (WEF) Nexus models as new conceptual models for con-
ceptualising and assessing IBWT. We conclude that neither model offers a comprehensive solution. Instead,
we propose an enhancedWEFmodel (eWEF) to facilitate a more holistic assessment of how these mega-scale
engineering interventions are integrated into water management strategies. The proposed model will help
water managers, decision-makers, IBWT funders and communities create more sustainable IBWT schemes.
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ecological systems, water-energy-food nexus
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respectively. Similarly, dissolved oxygen and pH were 
elevated by 26 and 7%, respectively. Water tempera-
ture, conductivity and total dissolved solute levels 
were reduced by 7, 46 and 15%, respectively, which 
were again elevated during post-lockdowns during 
2021 as observed from the Landsat-8 OLI satellite 
data. Air  NO2,  SO2,  NH3,  PM2.5,  PM10 and CO levels 
were alleviated by 58.75, 80.33, 72.22, 76.28, 77.33 
and 80.15%, respectively. Finally, for the first time, 
about 12 A. panchax fish per 100 m shore line in the 
area were spotted. The observed lockdown-induced 
environmental healing at the studied area could con-
tribute to the appearance of A. panchax in the study 
site and therefore a stringent environmental audit is 
suggested during post-COVID-19 periods to make 
the regenerated environmental status long lasting in 
such habitats.

Keywords Aplocheilus panchax · COVID-19-
induced lockdown · Environmental regeneration · 
Fish reappearance · Heavy metal pollution · Stringent 
global environmental audit

Abstract Positive effects of COVID-19-induced 
lockdowns on environment are well documented 
although pre-planned experiments for such analy-
ses and appearance of fish species are lacking. We 
hypothesize that spotting the fish Aplocheilus pan-
chax along the industrial belt of Mahanadi River near 
Cuttack in a never seen manner could be due to the 
regenerated environment. Heavy metals, water and 
air qualities along with spotting A. panchax in up, 
mid and downstream of Mahanadi River near Jagat-
pur industrial basins were analysed during pre-(end 
of March 2020) and after 60 days of lockdowns (last 
week of May 2020). An overall 45, 61, 79, 100, 97 
and 90% reduction of Fe, Cu, Ni, Cd, Pb and Zn 
was recorded in the studied area after lockdowns, 
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Abstract
The present work aimed to study the overall perception, awareness, practice, and willingness on solid waste management of 
the residents of an industrial district in India. The results suggest that the awareness regarding SWM was mostly impacted 
by the region of inhabitant with urban dwellers remaining aware about the ill-effects of solid waste (88.67%), the timing of 
garbage cleaning (53.91%), and regularity in solid waste cleaning (68.36%) than their counterparts in the rural sector with 
79.91, 34.11, and 45.79%, respectively. The practice, however, showed variability with gender determining the use of separate 
bins (51.87% males and 67.69% females), region determining burning of plastic (17.97% urban and 37.85% rural), gender 
(56.44% males and 75.11% females), and region (73.44% urban and 56.07% rural) determining the use of community bins 
and education (OR = 2.917; CI = 1.258 – 6.764) for reuse of wastes. Similarly, willingness also showed variability in results 
with gender determining the use of paper bags (85.06% males and 94.76% females), occupation determining the community 
participation (OR = 3.557, CI = 1.162 – 10.890), gender determining the installation of composting plant (75.93% males 
and 82.28% females) and age determining the financial contribution (OR = 1.995, CI = 1.039 – 3.831). The result obtained 
suggests that the overall public perception of solid waste among the residents is not satisfactory. In addition, the government 
should take steps to engage the general people in addressing local and regional solid waste challenges.

Keywords Solid waste practices · Urban waste · Waste management · Willingness to pay

Introduction

The emergence of a throw-away society has not only caused 
an insurgency in the economic sector but also has multiplied 
the solid waste output. The shift from a need-based society 
to a luxury-based society has put additional pressure on the 
overall management of solid wastes. In consequence, the 
economics of demand–supply and associated product-cost 
has largely ignored the externalities that are incurred through 
the effects of municipal solid waste to the community as 
a whole (Douti et al. 2017). The absolute role of munici-
pal solid waste management (SWM) and handling is, thus, 

played single-handedly by the government (through munici-
palities) which, on most occasions, fails to address the real 
ground problem (Miezah et al. 2015). On the hind side, pro-
tection of the environment through sustainable SWM is the 
need of the hour since it is a basic human right to live in a 
clean environment.

The ill effects of solid wastes may be acute, bringing sud-
den infectious diseases or prove to be chronic, leading to 
carcinogenic and mutagenic disorders, besides causing other 
routine damages to the environment (Sankoh et al. 2013; 
Masters and Ela 2014). Unattended and poorly managed 
solid wastes pose severe threats to soil and water. While 
open burning of MSW can lead to the production of green-
house gases, the leachate released can be toxic to the soil 
microbial process and can penetrate to groundwater disrupt-
ing the quality of water (Alyaseri 2021; Choudhury et al. 
2021). The release of heavy metals from the MSW caus-
ing metal pollution in soil and water is inevitable (Ahmad 
et al. 2021). Further, these heavy metals showcase toxic 
effects on plants and animals and have also been reported to 
bio-accumulate in the environment. Besides this, the open 
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Abstract: The encouragement of potential investors who are emotionally broken by past losses 
and market experiences is crucial to the sustainable flow of funds to the stock market. This can 
be established by building a knowledge-creating mechanisrm among investors in their cognitive 
dimensions, which, in turn, can develop their risk-bearing potential to reach the optimum level 
so that emotionally broken investors can use their cognitive abilities with their developed risk 
absorption potential to further invest in the market in the near future. This study investigates the 
mediating effect of nisk-absorption attitudes in the relationship between cogrnition and neuroplasticity 
in investors, Data for the study collected from 506 individual retail investors' samples using a 
stratified rand om sampling technique were analyzed through covariance-based structural equation 
modeling. The findings of the study indicate that the constructs, viz., the investors' cognition, risk 
absorption, and neuroplasticity, are valid and reliable. The structural mnodel also supports the notion 

that risk absorption mediates the relationship between the investors' cognition and neuroplasticity. 
The outcomes of the study are expected to aid in the policy formulation for equity-related financal 
product marketers, such as depository participants, brokers, mutual funds and SIP institutions, 
and to help in healing psychological trauma that potential investors suffered from due to losses 
in the past and overcoming reluctances to further invest in stock markets. The investors' terrible 
psychological health deveBaped because of past loss experience can be restored through the concept 
of neuroplasticity, in which different cognitive dimensions are used, while also enhancing risk 
absorption in potential investors. 

Keywords: risk absorption; risk tolerance; neuroplasticty; cognition; behavioral inance; CB-SEM 

JEL Classification: E71; G41; G24 

1. Introduction 

A sustainable economy always requíres sustainable financial power, but a crisis in 
world economy significantly affects India's economy (Himanshu et al. 2021; Liu et al. 2020), 
as it mainly depends on major foreign direct, portfolio and institutional investnents for its 
financial needs (Long et al. 2017). The investment from domestic individual investors is only 
3.7% of the total investment pool, in comparison to 55% in the U.S.A. (Balwani et al. 2021). 
These statistics show that the flow of funds to Indian securities markets is the result of the 
contribution from external sources rather than domestic sources, which makes the Indian 
economy vulnerable to external crises (Hoffmann et al. 2010). Therefore, it is necessary to 
mject more funds from domestic sources to make the economy sustainable in the future. 

Int. J. FinanciaB Stud. 2022, 10, 21. https:// dol.org/10.3390/ijfs10010021 
https://www.mapl.com/journal/jfs 
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Marketability of Electric Bikes: A Study in South East Odisha 
Yadav Devi Prasad Behera, Ph.D.! 
Shibani Sharma 
Srinivas Rao K. 

Abstract 

Starting from the need to have cost-effectiveness in transportation to combating pol lution, the electric vehicle (EV) stands as a potential alternative. Still, a large mass in India depends on fossil fuel-operated vehicles for their transportation questioning the marketability and acceptability of the electric vehicle. The purpose of the study. therefore, is to find the features driving the purchase decision and its impact on the purchase intention of the customers for the electric vehicle. 108 responses were col lected using stratified random sampling with the help of a self-structured question re from four districts of South Odisha, namely, Koraput, Kalahandi, Malkanigiri and Rayagada. Social media infuence, post-purchase services, cost-effectiveness, 
and combating pollution are found to be the most important factors driving the con 
sumer 's purchase intention for the electric vehicle the most. Some other elements 
also influence the purchase intention of the consumers such as ease of use (main 

tenance cost., pollution control certificate, easy-to-drive electric vehicle, etc), pro 
motional and advertisement strategies (roadside banners, television advertisements, 
friends and family s recommendation, etc.). 

Keywords: Socialmedia influence, electricvehicle, advertisement, purchase intention. 
Introduction 

India being the fourth automotive market in the world provides a wider scope for 
automobile and ancillary industries to grow. The automotive sector has contributed 
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King-Cult- and Tutelary Deity (Man) lnagesivari in Ranapur (Nayagarh/Nabagarh): An Emergence and Enguiries of New lconography from Janapada (Nagamata) to Kingdom (Man) Inagesivari) Dr. Santosh Kumar Mallik 
School of History, Gangadhar Meher University, Sambalpur, Odisha, India. 
This present paper entitled "King-Cult- and Tutelary Deity Man)inagesivari in Ranapur (Nayagarh/Nabagarh): An Emergence and Enquiries of New lconography from Janapada (Nagamata) to Kingdom (Man)inagesivari)' is a brief historical analysis of Naga-Nagi cult prevailed in Odisha particularly the Gadajata 

province among the religion of Sanatana (Hindu-is a Colonial term) and Mula 
nivashilAdivasi (Tribal/indigenous) scenario; its merely appeared in the 
autochthonous or tribal dominated locality. In these particular region inhabitants 
are believed/understood in nature worship, itmay be flora-fauna worlid for instance 
reptiles or human-beings, calamities, seasons, and other natural agencies. The 
emergence of new iconography of Naga-Nagi a local icon trarnsformed toa tutelary 
deity of a powerful medieval kingdom Ranapur located in Nayagarh/Nabagarh. 
Brief Historical Out-line: 

The earliest extant images of Nagamatas, meant as independent cult deities 
conforming to the iconography of the nagi, date in Odisha from around the 20d 
BCE. They are represented by a pair of colossal nagi figures, perhaps originally 

installed in a Buddhist cult edifice, which are at present worshipped along with 
the image of a Nagaraja as the triune gramadevata of the village of Sundarpada 

or Kapilaprasad (outskirts of Bhubaneswar) and Panchagaon (Bhubaneswar 
OEC-XUB-Jatni road). Both these anthropomorphic nagis stand out in a rigid 

pose and severe attitude against the heavy and massive coils of a polycephalous 

snake, whose head, appearing above theirs, is five-hooded. They wear heaw 

ormaments and have squattish bodies, bulbous breasts, bulging hips, large thighs, 
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Abstract
Technology has provided various advantages in terms of developing new techniques. For commercial solutions,
blockchain technology ensures transparency and a safe system. It also works on the energy sector and the status
of the economy by reviewing current business viewpoints, as well as cases and literature. In bitcoin, the miner
enters transaction data into blocks that are mined, and the transaction is completed. On the contrary, it is critical
to design a proper bitcoin procedure, which is a time-consuming technique. Cryptography is gaining popularity
in the gaming sector, and it offers a huge opportunity to collaborate on research and analysis with systems like
KYC to frame the process.

Keywords: Blockchains, KYC process, cryptocurrency, financial and economic process.

Introduction
The findings presented in this article are
intended to demonstrate the benefits that
may be acquired by incorporating and
utilizing blockchain technology in various
initiatives related to a territory's economic
sectors, or even that can positively affect a
business. In addition to the foregoing, a
classification of the blockchain as a study
object was developed, allowing for the
theoretical foundation in the
comprehension of how to use this new
technology. Similarly, based on the analysis
of the documentary results found through
the database engine's search for

information, it has been proposed as an
initiative to carry out a simulation project
that will allow the validation of the
information generated, which will be useful
for both internal and external management
to a specific economic sector or
organization. The above-mentioned
research and simulation method arose as a
study opportunity since firms today suffer
from a lack of transparency in the
management of business processes that
entail economic and financial qualities,
making them auditable (Tseng and Shang
2021). As a result, it has been determined
that blockchain technology offers a timely
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Abstract

As the world's population grows, the number of physical items, such as cars and trucks, on the road grows at an unparalleled rate.
Heavy traffic causes a rise in the frequency of road accidents. In this study, computer vision paradigms are used to monitor traffic
movement and improve the road perspective using photos or sequences of images. The camera module of the Raspberry Pi is used
in conjunction with the Raspberry Pi to identify cars, monitor and predict traffic flow utilising low-cost electrical equipment.
When there are changes in the monitored region, a remote access utilising a raspberry-pi will be used to identify, track, and count
cars. An open-source, Python-based video solution is suggested that utilises video streams captured from automobiles in the
monitored region. This video data is then processed and transferred using a compression algorithm. The suggested technique is
thought to be a cost-effective alternative for companies that are developing cost-effective traffic control systems.

Keywords: Vehicle Detection, Raspberry Pi , Tracking, IoT, Sensor.

1. Introduction

During peak hours, particularly when people are commuting to and from work, excessive traffic may cause substantial delays on
the road. In addition to impeding emergency vehicles, such as fire trucks and rescue helicopters, an overabundance of automobiles
and other things pollutes the environment in ways that aren't conducive to economic development. The road transportation system
must be automated to the greatest extent feasible in order to produce an efficient, dependable, clean, and safe means of
transportation. In order to maintain track of cars in a specific region of interest, the key research emphasis is on object
identification and tracking. Construction engineers and other associates require a traffic monitoring system so that they may make
cost-effective judgments based on the density of cars and information gathered by low-cost electronic gadgets. [1]. It also solves
key issues, such as automobile accidents, vehicle theft detection, parking lot management, and other security risks. Moreover In
order to apply computer vision methods in real-time traffic control, there is a strong interest. [2] Vehicle segmentation under
varied weather circumstances, such as darkness, snow or dust, was a serious obstacle to our task. A distinct [3] pre-processing unit
based on Histogram Equalization (HE) has been used to increase the resolution of video and morphological processing to add or
subtract pixels in the borders of objects, which are structured by their form and size. Vehicle detection is made more difficult by
the fact that cars travelling towards the same location in either a brighter or darker zone, or vice versa, may have the same colour
as the backdrop [4]. Our idea is to use background subtraction to record a vehicle ID if it reaches a certain threshold.

In this study, a continuous video feed is utilised to determine automobiles' movements. At chosen spots on roadways, at high-rise
buildings, and at certain traffic crossings, cameras are used to capture the footage.. Passenger cars, trucks, and other types of
vehicles may all be monitored to assist reduce accidents and identify those who caused them due to their negligence by monitoring
their movements. There are now four lanes on each side of the road, unlike the previous days when there were only one or two
lanes on each side of the road when there were few or no automobiles[5]. At a maximum speed of just a few kilometres per hour,
the cars remained calm and orderly. It was always simple to keep up with the motions of these automobiles. Nowadays, it is
difficult to keep track of moving automobiles, much alone supervise their behaviour. Vehicle tracking may be made easier by
using techniques such as the installation of cameras, the use of GPS, and the addition of counting sensors.
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Abstract: In this paper, we discuss the Legendre spectral projection method for solving Fredholm integral
equations of the first kind using Tikhonov regularization. First, we discuss the convergence analysis under
an a priori parameter strategy for the Tikhonov regularization using Legendre polynomial basis functions,
and we obtain the optimal convergence rates in the uniform norm. Next, we discuss Arcangeli’s discrepancy
principle to find a suitable regularization parameter and obtain the optimal order of convergence in uniform
norm. We present numerical examples to illustrate the theoretical results.

Keywords: Ill-posed problems, Fredholm integral equations of first kind, Tikhonov regularization method,
Legendre polynomials, Arcangeli’s method

MSC 2010: 65J10, 65J20

1 Introduction
Let𝕏 = L2[−1, 1]. We consider the following Fredholm integral equations of the first kind:

1∫
−1

k(s, t)x(t)dt = y(s), −1 ≤ s ≤ 1, (1.1)

where k( ⋅ , ⋅ ) and y are known functions and x is the unknown function to be determined. This type of equa-
tions (1.1) arises in many of the inverse problems in science and engineering, for example in geophysics,
radiography, electromagnetic fields, signal processing, and backward heat conduction (see [1, 6, 13]).

The problemof solving equation (1.1) is ill-posed, i.e., a solution does not always exist, if a solution exists
it need not be unique, and if a unique solution exists, then a small error in data y leads to a large error in the
solution. This property makes it difficult to find a stable solution. To overcome this ill-posedness property of
the first kind Fredholm integral equations, the regularization techniques [6, 8, 11] are utilized to reduce the
ill-posed equation to a nearby well-posed equation. In the existing literature, the Tikhonov regularization
method is an efficient method to solve the ill-posed equation. An important issue for such a regularization
process is the choice of an appropriate regularizationparameter. A large amount of researchworks is available
in the literature on the development of the appropriate strategies for choosing the regularization parameter
[4, 7, 12, 21, 23].
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Impacts of Water and 
Energy Sector Reforms 
in Gujarat: The Case 
of Expansion of Micro 
Irrigation Schemes 
and Rationalisation of 
Agricultural Power  
Tariff

P. K. Viswanathan1 , Chandra Sekhar Bahinipati2 
and Bibhu K. Mohanty3

Abstract

Against the backdrop of the water and energy sector reforms enunciated by the 
state government in Gujarat, this paper reviews the important policy changes 
and outcomes of farm-level adoption of water-saving technologies, on the one 
hand, and the effective implementation of energy tariff policies, on the other 
hand. Following an assessment of the water and energy policy and regulatory 
interventions, the paper provides an overview of the farm-level adoption micro 
irrigation (sprinkler and drip irrigation) systems over the past one decade of 
the policy reforms. The paper then examines the case of energy sector reforms 
enunciated by the state in coordination with the energy regulator through 
establishment of the distribution companies (DISCOMs). The paper brings out 
that the policy and regulatory interventions in the water and energy (power) 
sectors have been successful in terms of wider promotion of micro irrigation 
systems and deregulation of power generation and distribution activities by 
establishing dedicated DISCOMs. Thus, the policy initiatives were able to address 
several challenges facing the water and energy sectors in the state. Firstly, the 
wide-scale promotion of micro irrigation schemes has significantly reduced the 
groundwater over-extraction for agriculture. Second, the energy sector reforms 
have shown a significant progress towards rationalisation of tariffs across sectors. 
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Structural and Functional Changes of Family during 
Post-Industrialization: An Anthropological Study 

Minaketan Bag
Assistant Professor, School of Anthropology, Gangadhar Meher University, Sambalpur. 
E-mail: bag.minaanth@gmail.com

Abstract: This paper examines the changing context of family due 
to industrialization around the Hirakud reservoir in Odisha, India. 
With an objective of how industrialization has altered the family 
institution of project affected peoples, it attempts to comprehend 
the socio-economic transition of few selected family in two 
rehabilitated colonies comparing with non-affected villages. Data 
collected through anthropological techniques in selected villages 
portrays that process of industrialization not only jeopardize family 
epitome but has altered the kinship structure surrounding the 
family. Furthermore, the data also reveal that industrialization has 
led to vulnerable condition of the project affected family compared 
to non-affected family and later become a dominant structure 
influencing the social institutions- family, kinship and marriage- of 
former. 
Keywords: Traditional, Structure, Function, Family, Change, 
Industrialization

Introduction 

Family is the smallest and core institution among the social structure which 
transmits the cultural value, ethic, belief, morality etc. to the upcoming generation 
in a societal framework. So it is the very foundation of all societal institutions and 
organizations. The momentous role of family bespeaks certain principle, which may 
characterize as followable prescription and proscription in a specific societal context. 
These principles facilitate the longevity of individual’s relationship with family or 
society and vis a vis. It is not taught rather learnt through continuous interaction 
with the family and individual’s obligatory attitude. The proper functioning of the 
superstructure of the family makes individual felicitous and stress free. It also refers 
to the promotion of marriage, procreation, enculturation and protection of the 
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Studies were conducted to document ethnomedicinal plants used by Dongaria Kondha tribe in Kashipur block of 

Rayagada district, Odisha, India. Tribal belief/faith systems used to address health-related issues are recorded and evaluated. 

Information on traditional knowledge (TK) on medicine and resources was documented through personal interview, 

questionnaires and observation methods from 134 informants in the age group 21-70, including three medicine men. 

Community believes that the medicine men gain knowledge of herbal medicine through devotion and animal sacrifice. It is 

not inherited. Ethnomedicinal practices play a pivotal role in their health care system. However, the younger generations 

have limited interest in ethnomedicine. Eighty-one plant species belonging to 79 genera and 55 families are documented 

which are utilized by the tribe in Rayagada. Plant species of Fabaceae, Cucurbitaceae, Euphorbiaceae and Lamiaceae are 

predominantly used. Most of the species grow wild. The traditional healer frequently uses roots (56 out of 189) followed by 

stem bark (36), leaf (32), whole plant and fruit (19 each). Paste is the most common method of drug preparation and 

application (104 out of 189) followed by juice (35 applications) and powder (22 applications). The traditional healers with 

long and practical experience perceive the usefulness of plants or plants parts for ethnomedicine formulations to enhance the 
efficacy of the drug in treating the ailments. 

Keywords: Belief system, Dongaria Kondha, Ethnomedicinal plants, Medicine man, Traditional knowledge, Tribe 

IPC Code: Int Cl.22: A61K 36/00, A61K 45/00 

The link between the indigenous people (aboriginals) 

and their environment is very intricate. An aborigine, 

the Kondha tribe of Odisha mostly inhabits the forest 

covered hills of central region (Boudh and Kandhamal 

districts), Rayagada and south western parts of Eastern 

Ghats region
1
. These indigenous people depend on 

their environment for food, shelter, clothes and 

medicine
2-5

. In the tribal culture, knowledge of 

environment is transmitted from generation to 

generation by traditions and is called as 

Indigenous/Traditional Environmental Knowledge 

(IEK/TEK)
6
. Health care of these societies are based on 

acquired TEK- the traditional system based on the use 

of different plants and animal extracts
5,7-9

 and is called 

‗Traditional Medicine (TM)‘ or ‗Ethnomedicine‘. 

Ethnomedicine is culture specific and differs from one 

indigenous society/culture to the other. Every culture 

has its own healing practices
9-11

. Domestic animals
5
 are 

also treated following TEK. According to the World 

Health Organization
12

, TM is defined as the sum total 

of the knowledge, skill and practices based on the 

theories, beliefs, and experiences indigenous to 

different cultures, whether explicable or not, used in 

the maintenance of health as well as in the prevention, 

diagnosis, improvement or treatment of physical and 

mental illness. TM is often used as the most accessible 

and affordable means of treatment for ailments among 

the marginalised people in developing countries while 

complementary and alternative medicine (CAM), 

mostly plant and animal extracts, are becoming popular 

even in developed countries
8
. A majority of the 

population in developing countries, including nearly 

65% of the Indian population, relies mostly on TM for 

their primary health care needs
13

. Nearly 80% of the 

people in the world use the traditional healing practices 

while in India, nearly 63% of the people, living in the 

rural areas and forest environment, depend on TM 

because TM are cost –effective, safe and affordable
14

. 

Globally, nearly 85% of the TM used in primary 

healthcare is derived from plant species
15

.  
—————— 
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Introduction 
COVID-19 or the Wuhan virus as we know started in December of 2019 and from a city in China 

it spread across the globe causing havoc, panic, and fear among the people. The world in the state of 
medical emergency trying to find the cause, diagnostic methods and the possible treatment for this 
new pandemic diverted all the attention of the medical community towards the corona virus which 
left the rest of the diseased and patients sort of unattended. The citizens filled with fear were feeling 
a bit cautious to visit hospitals, to step out of their houses, that left majority of citizens untreated, 
unattended and also increased the trend of self treatment of conditions. Not only medical challenges 
but also social challenges were faced in this lockdown period, mass movement from places without any 
means of transport, sudden drop in employment, shifting of above poverty line population back to 
below the line, loss of guardians due to Corona, and what not occurred in these two years.  

COVID -19 caused by SARS-COV-2 is a new variant of the SARS Pandemic that occurred in  2002- 
03 (SARS-CoV) and the MERS-CoV that occurred in 2012, the SARS-COV-2  affects the respiratory 
system which results in symptoms like pneumonia and fever, and with  various others and more to 
be discovered. SARS-CoV-2 is an RNA virus that enters respiratory tract cells via the angiotens in-
converting enzyme receptor-2 belonging to the beta corona virus genera of coronavirinae sub-family 

Ambience as a consequence of  the COVID-19 pandemic 
within the Umuri village of  Koraput district of  Odisha

Indigenous knowledge simply refers to health practices, approaches, knowledge, and beliefs 
incorporating plant, animal, and mineral based medicines, spiritual therapies, manual 
techniques and exercises applied singly or in combination to treat, diagnose, and prevent 
illnesses or maintain well being. The study aims at assessing the situation and effects of COVID 
in the rural population of the country, and finds the major challenges that the natives had to 
face during the pandemic. The world in the state of medical emergency trying to find the 
cause, diagnostic methods, and the possible treatment for this new pandemic diverted all the 
attention of the medical community towards the corona virus which left the rest of the diseased 
and patients sort of unattended.  The study was conducted in Umuri village of Koraput 
district, where the effects of COVID on the tribal population in the area and the challenges 
faced by the inhabitants were studied. There is a strong need for developing awareness among 
the natives about the genetic disorders and the inhabitants need to be educated to improve the 
attitude regarding issues of importance.

Tribal, COVID-19, Health, 
Sickle-cell, Indigenous 
Knowledge, Poroja
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Abstract 

Distress migration is a socio-economic issue which has perennially attracted the attention of policy 

makers, planners, researchers and the media all along. Besides some other anomalies, the most 

backward KBK region of Odisha has been witnessing the problem of distress/forced migration for quite 

a long time now. The standard socio-economic theorizing has pinned on the dominant presence and 

applicability of the traditional push-pull hypothesis in explaining the very nucleus of the problem. But 

of late, the behavioural dimensions of migration decision making has started staring at the archaic 

push-factor dominated hypothetical undertone. Moving deep into the core of the monster brings forth 

the inherent presence of behavioural factors like emotions, cognitive biases, perception-based 

exclusions and own identity in the overall societal structure of the probable migrants. This study has 

adopted a direct interview method of collection of primary data from the Balangir district and has used 

various statistical methods like descriptive statistics, info-graphic analysis of the problem, rank 

analysis, emotional intelligence scale of measurement, logistic regression and so on to disentangle the 

behavioural factors influencing the decision to migrate. The study also includes one section on the 

quantitative beneficial impacts of distress migration in the same study area i.e. the KBK region of 

Odisha. 

 

Key-words: Distress Migration, Cognitive Biases, Emotional Intelligence, Push-pull Hypothesis, 

Perception and Identity. 

JEL Code: O15, D9, O18, O58. 

 

 

1. Introduction 

              

Migration is a concept of mobility which is a very familiar concept to everyone. This 

phenomenon is not specific to human beings alone but it is also associated with different species of 
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animals. Migration is the movement of population from one climatic location to another climatic 

location. Therefore, migration plays an important role in over valuation and devaluation of population. 

There are many reasons which lead to make decision to migrate but majorly all the factors are divided 

into two category one is push factor and another one is pull factor of migration. People migrate within 

the territory and beyond the territory so majorly migration was categorised into two types one is internal 

migration and another one is external migration. Internal migration refers to movement of people from 

one location to another location within the country and external migration, also known as international 

migration refers to the movement of people from one country to another country. 

“Migration is a fundamental aspect of human existence. As we know that movement of one 

place to another place for resettlement for some predictable period of time is known as migration but 

all forms of movement are not migration. In spite of fact that the migration associated with social, 

cultural, political and some personal reason but migration for economic purpose attract attention of 

academicians as well as policy makers. Meanwhile, livelihood considered that economic purpose is not 

only a primary reason of migration but it also occurs due to different social and cultural reasons.” (Ellis, 

2003). 

India is a nation having high migration rate in recent modern time period and now a days India 

is one of the top sources of international migrants. “India experienced a major increase in migrants 

from the neighbouring countries during the beginning of 21st century due to different political and 

economic reasons.” (Sammadar, 1999, p.29). 

India is an agrarian country where most of the rural people are engaged in agriculture and work 

as labourer. If agricultural failure happens in these areas people are forcedly moved to cities or 

developed states to earn income. Rural people are distressed migrants and they are migrated as 

temporarily or seasonal basis with the hope of getting good income to enhance their living standard. 

In India poverty, lower wage rate, small land holding, unemployment etc. are the major push 

factors that forces rural people to move towards urban cities which increase the urban population of the 

country as well as urban slums in the country. So, these are the main push factors of migration which 

leads to increase the internal migration in the country. Those who have migrated as a skilled person 

with better job do earn good amount of money income and having enough capacity to fulfil their 

dreams. 

“In India census period of 2001-11, more than 5.65 million people are migrated annually and 

about 45.31 crore people who are almost 37% of total population are migrant and more than 80% 

migrants are males. Migration rose to 4.5% per annum in 2001-11 from 2.4% in 1991-2001.” 

(Srivastava, 2011). 
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Odisha is known for its poverty where most of the rural people migrate to urban areas due to 

poverty. Most of the seasonal labour migrants are from Odisha who generally move to the southern 

part of the country. It is known to every concerned that the most backward region of the state is the 

KBK region of Odisha. Seasonal migrants mainly migrate to Andhra Pradesh and Telengana to work 

in brick kilns. Temporary or circular migrants of Odisha majorly moved to developed cities like 

Mumbai, Chennai, Bangalore, Raipur and Surat etc.  

“The numbers of migrants migrating to other states of the country are increasing rapidly. In 

2007 more than 55,000 workers migrated to other state. In 2015 1.46 lakh of workers left Odisha and 

migrated to other states. In 2008, around 87,000 workers left Odisha as seasonal migrats to other states 

and it increased to 1.05 lakh in 2012, 1.2 lakh in 2013 and 1.35 lakh in 2014. And the maximum number 

of migrants those who migrated to other states 2015 were from Balangir district which was 45,000 

migrants.” (Praharaj, 2017). 

Odisha is a poor state where most of the rural people’s incomes are lower than the same of other 

states’ people. Further, most of the rural migrants are mainly from the schedule tribes and schedule 

castes. As these communities of rural Odisha belong to the lower economic strata and they struggle to 

get work opportunities at high/medium wage rates, they have no other options than to migrate to other 

developed state in search of gainful employment opportunities.  

Poverty and lack of employment opportunities put rural poor in a situation of distress. Hence, 

very often such type of migration is also termed as distress migration. Though they are hardworking 

labourers, they are devoid of any skills as they are illiterate or do posses very negligible level of 

education. Therefore, they get employed in various unskilled jobs and get exploited physically and 

economically too. Being uneducated and poor they are not able to move out of the country, but they 

migrate to nearby states or growth centres or cities. They may migrate seasonally or temporarily. 

Seasonal labour migration refers to the movement of labour from one place to another place for a 

specific seasonal time period. Seasonal migration is very common in India as agriculture is almost the 

only occupation in rural areas and agriculture being a chiefly monsoon dependent activity, there 

happens to be a lean season in these areas. Temporary migration refers to the movement of people from 

one place to another place not for a fixed time period but for a predictable time period. More often 

temporary migration is associated with international migration when people move to another country 

with some work permit for a definite period of time. States which have more outmigration rate are 

Bihar, Jharkhand, Himachal Pradesh, Chhattisgarh, Mizoram, Nagaland and UP. This phenomenon 

also is common in some backward districts in the western part of Odisha like Kalahandi, Balangir, 

Nuapada etc. Usually it happens during winter season. 
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1.1 Why is Migration Important? 

 

Migration is nothing but the movement of people from the source to the destination and it has 

different synonyms like relocation, resettlement, population movement etc. Migration is not a new 

phenomenon but it has been occurring since very beginning of human’s appearance on the earth. 

Migration is a broad concept which means movement of population from one climatic location to 

another climatic location for a particular period of time or permanently. This phenomenon is not 

specific to human beings alone but it applies to animals, birds as well as plants. Migration occurs within 

the boundary of a nation, or beyond the borders or in simple words we can say migration occurs at local 

level, regional level and international level. 

There are different definitions of migration given by different thinkers and researchers, and one 

of the simplest one is that: “Migration is the movement of population from one climatic location (place 

of origin) to another climatic location (place of destination) for a particular time period” 

Migration is a selective process and it can be voluntarily chosen for new and better 

opportunities, or forced to escape from dangerous or negative situation. The factors like development 

of industrialisation and means of transport & communication, interaction of different cultures, 

Globalization, etc. have led millions of people to move out from one place to another in search of better 

opportunities related to better living standards, education, employment, healthcare facility etc. 

Migration also acts as a third factor of population change after fertility and mortality. Being one 

of the important components of population change, it occupies a central place in demographic analysis. 

People tend to move out of their natural environment or place of origin when it fails to provide 

them with sufficient opportunities to grow. Migration is fostered by inequalities in the development of 

different regions. 

Migration is widely recognised as one of the major mechanisms of development. It helps in 

maintaining some balance between distribution of resources as well as population. Migration is both a 

cause and consequence of various social, cultural and economic constraints as experienced by people 

in a society or beyond the society.  

 

1.2 The Push & Pull Hypothesis-Is it still relevant? 

 

The factors that serve as driving forces for migration may be put under two categories namely 

pull and push factors. We can define push factors as negative home conditions that imply the decision 
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to migrate or force people to leave their homes e.g., lack of job, drought, lack of professional 

opportunities, overcrowding, famine, war etc. 

Besides the push factors there are also pull factors working from the side of the destination. 

Important pull factors which attract workers towards the destination are availability of job 

opportunities, better wage rates and urban amenities and facilities available at the work place. 

Although the push and pull factors are operative in propelling forced migration in the backward 

KBK districts of Odisha, there are no research studies undertaken so far to understand the                

individual-centric issues related to the attitude and behavioural patterns of the migrants. There is ample 

scope of research to judge the role psychological and subjective factors play in driving people out of 

their home to work outside. This may not be included under the push factors rather could be categorised 

as subjective decision making problems on the demand side of the whole issue of distress migration. 

Thus, it is imperative to look at the entire recurring episodes of distress migration from the 

psycho-social and psycho-economic perspectives. Hence this particular study is oriented towards the 

analysis of the behavioural economic dimension of rural distress migration. Once we look at the 

problem from the behavioural economic angle, a serious question arises in our minds about the 

meaningfulness of distress migration despite its picturization in a demonic way. 

 

1.3 Meaning of Distress Migration from the Perspective of the Migrants 

 

  Distress migration refers to movement of rural people from one climatic place to another place 

due to reasons like lack of employment opportunities, natural resources depletion, poverty, food 

insecurity, environmental degradation, failure in agriculture etc. These aspects majorly come under 

push factors of migration. This type of movement mainly arises from such places where individual or 

the family feels that except migration there is no option for them to survive with dignity. So, from 

above description one common characteristic is that decision to migrate is prompted and conditioned 

by limited alternative opportunities available at the place of origin. 

Distress migration is particularly seen among rural people and factors like poverty and lack of 

employment opportunities put rural poor in a situation of distress. For most of them, making decision 

to migrate is not a voluntary choice but only perceived action for getting employment to meet their 

needs and to take them out of the clutches of poverty.  

In India, lack of work opportunities, low wage rates, small land holdings, agricultural failures, 

natural calamities like drought, floods etc. are the major push factors that force the rural productive 

folk to tend towards urban areas which increase the urban population as well as urban slums in the 
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country. It is known to everyone that India is an agrarian country where most of the rural people are 

engaged in agriculture. If agricultural failure happens in these areas people are forced to move to the 

nearer cities or developed states to earn a livelihood. 

In general parlance, migration is broadly divided into two types; one is internal migration and 

another one is external migration. But it can be noted that flows or pattern of distress migration mainly 

occur internally because most of the rural migrants are illiterate and not having enough financial 

strength to migrate beyond the national borders. 

 

1.4 The Behavioural Economic Approach to the issue of Distress Migration 

 

One of the most important aspects associated with distress migration that has not yet been 

looked into is the behavioural economic dimension of the problem. It is high time we shift our focus 

and orientation from an over emphasized supply side to the most relevant demand side of the problem. 

When we address the issue from the micro theoretic behavioural attributes of the individual migrant a 

different picture is expected to come to the fore.   

The standard neo-classical economic theorization has over emphasized on the reality of an 

optimal solution with the help of a number of unrealistic assumptions. But the fact of the matter is that 

once we take away the assumption of rationality or Homo Economicus from the analysis the result is a 

situation of bounded rationality. To be more specific, the problem of bounded rationality is based on a 

variety of real life constraints like information asymmetry, limits to information, irrationalities of 

different degrees and kinds, dogmas and superstitious believes and perceptions. Meaning thereby, due 

to such irrationalities human beings vie for and arrive at a satisfactory solution instead of a solution of 

Pareto-optimality. In the words of Herbert Simon, bounded rationality leads to “satisficing behaviour” 

which is an economically sub optimal solution. 

The bounded rationality aspect of a sub optimal satisficing level solution is also applicable to 

the case of individual migrant while making a choice and decision regarding migration from home to 

an outside place of destination. Looking at the problem from this perspective, the capability of a migrant 

labour in making a right decision is very important to understand the whole psycho-social and psycho-

economic domain of the migration decision. The highly important and relevant dimension of distress 

migration can be seen and researched from the behavioural economic perspective, which includes 

various real life aspects like emotion, identity, attitude, motivation and happiness of the individual 

migrant. Thus, the issue of distress migration which is a major problem especially in the KBK districts 

of Odisha can be seen from the behavioural economic perspective.  
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1.5 The Identity Perspective of looking at Distress Migration 

 

The entire migration literature has centred on the propositions of the push and pull hypothesis. 

There is no denying the fact that distress migration as such has many things associated with the push 

and pull factors operating in the Indian context. But a micro-theoretic approach towards the study of 

distress migration reveals a different fact all together. An enquiry into the demand side of the problem 

brings forth behavioural dimensions to be seen from multiple angles. 

The neo-classical economic paradigm has mostly emphasized on the supply side of the problem 

with the assumption of rationality or homo economicus. On the contrary, the modern New Classical 

doctrine has a different story to tell about the crisis associated with distress migration. The behavioural 

economic dimension does have a major say as far as forced migration is concerned in the backward 

region of Odisha. Within the broad framework of the behavioural economic dimension, identity of the 

migrants acts as a dominating force. In other words, the decision to migrate is a choice problem on the 

part of the person who prefers to migrate out. Therefore, the identity perspective on the demand side 

has to be considered seriously while analysing the problem of distress migration. 

From the behavioural angle, identity of an individual can be incorporated into the utility 

function and through that a satisfactory outcome is expected to be accomplished. The concept of 

identity is multidimensional in nature and has been rooted in the domains of sociology, anthropology, 

economics and psychology. Being a normative concept based on subjective inter-personal utility 

consideration, it has got close qualitative inter connections with different dimensions of an individual’s 

decision making. The four important dimensions are: 

1. Identity related economic decision based on a person’s own action. 

2. Identity related economic decision based on someone else’s action. 

3. Identity related economic decision depended on third parties’ actions. 

4.  Identity related economic decision as a part of own choice but not as a part of societal choice. 

 

2. Review of Literature 

 

Sharma, S. and Sharma M. (2010) tried to describe the role of different moderators and 

mediating factors which lead to Psychological well-being. Variables are like social identity, psycho-

social attributes or self. The study found out that people deprived majorly in terms of Gender identity, 

Devalued social identity and acculturation. According to Gender identity in the workplace if a woman 

engaged in a man job than it puts impact on the male identity. Threatened social identity describes the 
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identity related exclusion of socially devalued groups (Defines in terms of minority category, caste, 

and race). And the stress of acculturation generates during the process of readjustment in a new cultural 

environment. 

The main objective of Deshingkar, P. (2010) is to describe the relationship that exists between 

chronic poverty, migration and remote rural areas. The study is based on both qualitative and 

quantitative data. The study has found that migration is a major happening mostly in RRAs (Remote 

rural areas) and Schedule tribes and Schedules caste people are majorly associated with chronic 

poverty. 

Parida, J.K. (2015) tried to describe the role of MGNREGS in enhancing rural poors’ living 

standards and its impact on seasonal distress migration. For the study, primary data was taken into 

consideration. The study found out that MGNREGS plays important role by providing or creating job 

opportunity for rural poor. Government schemes to some extent lead to prevent the seasonal distress 

migration. 

The main objective of Bhugra, D.(2019) in his article “Migration, Distress  and Cultural 

Indentity” is to describe the stress of acculturation that a migrant faced at the place of destination. The 

study has concluded that during the process of readjustment of migrants in a new cultural environment 

a stress is generated which is known as stress of acculturation and due to this stress the first generation 

of migrants faced numerous problems. 

Sharma, S. and Jaswal, S.(2006) in their paper “Migration and Magnitude of psychological 

Distress” tried to describe the magnitude of psychological distress associated with migrant labourers. 

The study was purely based on primary data. The study stated that psychological distress was more 

among the migrant labourers than the normal or local labourer. 

The study conducted by Bhagat, R.B. (2015) on trends of urban migration in India has found 

that urban migration was in a declining rate between the census years 1981 to 1993 but after 1993 it 

was in an increasing rate pattern. 

Also important studies are made by Mahapatra, S.R. (2010), Samantaray, L.L. (2016), Agasty, 

M.P. (2016) on female migration, reverse migration and impact of migration on children education. 

 

3. Objectives of the Study 

 

This particular study on the behavioural perspective of distress migration is based on the 

following four important objectives- 



 

 

ISSN: 2237-0722  

Vol. 11 No. 4 (2021)        

Received: 26.05.2021 – Accepted: 23.06.2021 

                1929 

 

1. To ascertain the impact of distress migration on the quantitative dimensions of wellbeing of the 

migrants. 

2. To explore into the role played by qualitative behavioural factors in the decision making by the 

migrant workers. 

3. To analyse how psycho-economic factors enter into the picture when a migrant takes decision 

to leave his homeland in search of a livelihood. 

4. To assess the relevance of the traditional push-pull hypothesis as far as the decision to migrate 

by an individual migrant is concerned. 

 

4. Hypothesis of the Study 

 𝐻0: In terms of the quantitative dimensions of wellbeing, distress migration decision is 

beneficial to the migrants of the study region i.e. the KBK region. 𝐻0: Instead of the quantitative push factors, the qualitative psycho-economic factors are 

influencing migration decision highly as far as an individual migrant is concerned. 

 

5. Methodology of the Study 

 

A scanning of the available literature on distress migration has so far indicated towards the 

Push-Pull Hypothesis as the prevailing paradigm in explaining the reasons for the forced migration. 

Studies are not available on the behavioural dimensions of the whole issue of distress migration. If we 

make a cursory look at the way the behavioural economists are approaching individual-centric 

problems at the micro level, there is ample scope for analysing the problem in terms of the interplay of 

psycho-economic factors in decision making. Viewing the problem from the behavioural perspective 

brings forth the importance of identity-related behaviour as far as the decision to migrate by an 

individual migrant is concerned. 

Keeping in mind the emergence of the identity-related behavioural perspective of distress 

migration in mind, this study is based on primary data collected from the migrants who have come back 

to their villages during the time of covid-19.  For this study 100 migrants were contacted directly 

through the use of a structured questionnaire. The covid-19 protocol and guidelines of the government 

were followed scrupulously while collecting primary data from the field. The migrant workers from 

the hot bed of distress migration i.e. the undivided Bolangir district of Odisha were selected. The 
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migrants who have been included in this study belong to the Sonepur district (previously a part of 

Bolangir district) and adjoining areas of the Bolangir district of Odisha. 

Since this study is based on the behavioural economic dimensions of the problem of distress 

migration, the questionnaire includes demographic questions, questions for measurement of emotional 

intelligence (EI) of the migrants, questions on identity related behaviour and perceptions of the 

migrants. Although the EI questionnaire is the standard one as prescribed by the experts from the field 

of Psychology, it was subjected to necessary checks as regards the validity and reliability of the 

questionnaire. 

For analysing the data as per the objectives and hypotheses, efforts have been made to ascertain 

the qualitative dimensions of migrants’ perception on various aspects of identity, exclusions and 

emotions. A number of psycho-economic dimensions have been included in the study to look at the 

problem from the angle of behavioural economics. Various statistical methods like descriptive 

statistics, rank analysis, perception measurement and logistic regression analysis have been used to get 

an overview of the whole issue of distress migration from the perspective of new classical behavioural 

economics. 

 

6. Analysis and Interpretation of Data 

 

A thorough analysis of the data collected and processed revealed different qualitative or 

psychological dimensions of the problem of distress migration. The demographic profile of the sample 

is presented below for obtaining a clear idea on the scope and applicability of the study at hand. 

 

Chart no.1- Demographic profile of migrants on the basis of Migration Type: 

 

Source: Compiled from Primary data 
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From the above pie chart it can be seen that 71% of migrants are seasonal Labourers and 

remaining 29% migrated on circular/temporary basis. It implies that seasonal migration of distress type 

is highly prevalent in the study area that is the KBK region of Odisha. 

 

Chart No.2-Demographic profile of Migrants on the Basis of Gender: 

 

 Source: Compiled Primary Data 

 

Chart no.2 shows the demographic profile on the basis of gender where 67% migrants are Male 

and 33% migrants are female. It implies that males constitute the bulk of migrants out of the KBK 

region of Odisha. 

 

Chart no.3- Demographic profile of migrants on the basis of Age group: 

 

Source: Compiled from Primary data 
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Chart no.3 shows the demographic profile of migrants on the basis of age groups where 38% of 

migrants belongs to age group of 20 to 30 which is highest among all.This result shows that youths are 

the biggest group of workers who are going out in search of employment outside their homeland in the 

KBK region of Odisha. This is also indicative of the recent trend of how youths are withdrawing from 

agriculture in this part of Odisha. Withdrawal of youths from agriculture is a national phenomenon now 

but such a trend in the poverty-stricken backward areas like the KBK region is compounding the 

problem of migration with mounting pressure on the employment situation of the state. Agriculture is 

getting harmed and is going to be affected in a big way in the days to come, which may further aggravate 

the food insecurity situation in this part of the world. 

Chart No.4- Demographic profile of migrants on the basis of marital status: 

 

Source: Compiled from primary data 

Chart no.4 shows the demographic profile of migrants on the basis of marital status where 80% 

migrants are married bringing out the fact that married persons are migrating more which is clearly 

understandable. 

 

Chart No.5-Demographic profile of migrants on the basis of Caste category: 

 

Source: Compiled from Primary Data 
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Chart no.5 shows the demographic profile on the basis of caste category where 46% of migrants 

are ST category, 33% are OBC category and 21% are SC category. Needless to mention, people 

belonging to the poverty-stricken backward categories like ST and SC are migrating out in large 

numbers out of the KBK region of Odisha. Push factors do play a role here but there are behavioural 

issues which must not be lost sight off, being hooked into the traditional approach of looking at distress 

migration. 

Chart No.6- Demographic profile on the basis of Economic Category: 

 

  Source: Compiled from Primary Data 

Chart no.6. Seeing in terms of economic category, 82% of migrants are BPL card holders, 7% 

migrants are APL card holder and 9% migrants are having no card of any types. It implies that most of 

the migrants are from the poor or BPL category. It exemplifies the very nature of the problem of distress 

or forced migration. 

 

Chart no.7 –Educational Qualification of Migrants: 

 

   Source: Compiled from Primary Data 

0%

20%

40%

60%

80%

100%

BPL APL AAY Not Exist

82%

7% 2% 9%

P
e

rc
e

n
ta

g
e

 o
f 

M
ig

ra
n

ts

Economic category

Economic Category

0%

20%

40%

60%

Illiterate
Primary

Secondary

Higher Secondary

54%

12%
29%

5%

P
e

rc
e

n
ta

g
e

 o
f 

m
ig

ra
n

ts

Educational Qualification

Educational qualification



 

 

ISSN: 2237-0722  

Vol. 11 No. 4 (2021)        

Received: 26.05.2021 – Accepted: 23.06.2021 

                1934 

 

From the Chart no.7 the pattern that is emerging is, illiterates are the migrant lots but youths 

with secondary level education are also going out which is symptomatic of the withdrawal of youths 

from agriculture. Today’s youths do not see their future in farming and low paid non-farm activities in 

the informal sector are attracting them to migrate out. The mushrooming growth of the urban informal 

sector at the cost of a dwindling agriculture has been creating conditions for a growth story which is 

lopsided and biased in favour of low-paid informal sector jobs. Distress migration is playing a major 

role in this story of an uneven socio-economic advancement. 

 

Chart no.8- Migrants’ age at entry into the workforce: 

 

Source: Compiled from primary data 

 

Chart no.8 shows that, although majority of the migrants are from the age group of 20-30 years, 

nearly 74% migrants are joining the workforce between the age of 15 to 18 and 26% migrants are 

entering into the fray at the age between 19 to 21 years. It is not surprising because mostly youths are 

migrating out in search not only of non-farm jobs but also being driven by factors like social identity, 

emotional intelligence and behavioural familial considerations. The 21st century youths have their 

priorities tilted firmly towards the normative dimensions of life satisfaction rather than towards the 

traditional family-oriented earning avenues right at the doorstep. 
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Chart no.9- Occupation before migration: 

 

Source: Compiled from primary data 

 

Chart no.9 shows that most of the migrant category workers are casual labour and small farmers 

without having a sound resource base in the village. People with low income capabilities and having 

no skills are the prime movers along with the youths of farmers’ families. 

 

Chart no.10- Occupation at the place of Destination of migrants: 

 

Source: Compiled from primary data 

 

Chart no.10 shows migrants occupation at the place of destination where 51% of migrant’s 

occupation is unskilled labour work (Bricks making) which is highest among all. 18% labourers are 

engaged in bricks loading meaning thereby almost 70% migrants are employed in bricks kilns. It 

implies that majority of the migrants of KBK region are working as labourers in Brick Kilns (Bricks 

Making) at the place of destination. Such work is not only unskilled but it allows the labourers to earn 
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very less and they are also subjected to various types of exploitations in the hands of the owners. Further 

research in this area will reveal the opportunity cost associated with such informal sector jobs as 

compared to the opportunity cost involved in the withdrawal of the same youths from agriculture. 

 

Chart no.11- Hours of work at the destination of migrants: 

 

Source: Compiled from primary data 

 

Chart no.11 shows the hours of work at destination of migrants where 58% migrants’ working 

hour is 8 hours and 42% migrants’ working hour is 10 hours. It implies that most of the migrants of 

KBK region of Odisha work more than 8 hours a day at work place. Long working hours with low 

wages at the destination speaks volumes about the kind of exploitative practices these migrants are 

subjected to. Hence, distress migration has to be seen from the normative perspective too. 

 

Chart no.12- Migrants relate their Income & Occupation with Social Prestige: 

   

Source: Compiled from primary data 
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Chart no.12 shows the percentage of migrants relate their income & occupation with social 

prestige where 53% of migrants relate their occupation with social prestige. It is an indicator of identity 

aspect of a migrant. It implies that more than 50% migrants relate their income & occupation to their 

social prestige in the KBK region of Odisha. Identity does play a role although migrants are not aware 

of the same consciously. Mostly youths are leaving the villages in search of non-farm employment just 

as a matter of social prestige. Even if the wage rate is low, working condition is not favourable at the 

destination and most of the time they are subjected to various kinds of exploitations, today’s youths 

withdraw themselves from agriculture and migrate out to show their worth to others. Working away 

from home has become a matter of prestige and recognition for such youths. This is indicative of the 

identity aspect of distress migration. 

 

Chart no.13- Migrants’ rank in the Family hierarchy: 

 

Source: Compiled from primary data 

 

Chart no.14 shows the migrants’ rank in the family according to their importance where 45% 

of migrants having rank first, 35% migrants having rank second, 15% of migrants having rank third, 

4% of migrants having rank fourth and only 1% of migrants having rank fifth. It implies that in the 

family’s hierarchy the decision making is in the hands of the head of the family in this part of Odisha. 

It is another aspect reflecting identity related behaviour while taking a decision to migrate. This is an 

indicator of decision making at the family level where nearly 50% migrants are the leader of their own 

families. Once the decision making is in a person’s hands, he or she is free to take a decision in favour 

of migration. This is another aspect of identity related behaviour because the head of the family has to 

be respected at any cost. 
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According to the Chart no.14 below, as far as improvement in the house type is concerned, 

migration and its related benefit has contributed to the slight improvement in the quality of housing. 

But the result is not that encouraging because of the government’s program on subsidised housing. This 

is a quantitative contributor of migration which is less promising as compared to other qualitative 

attributes. 

Chart no.14-House type of migrants Before & After migration 

 

 

Source: Compiled from primary data 

 

Chart no.15- Monthly income before migration: 

 

Source: Compiled from primary data 
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Chart no.15 shows the monthly income before migration of migrants where 41% of migrant’s 

income range was 0-1000, 52% of migrants’ income range was 1000-2000, 3% of migrants’ income 

range was 2000-3000 and only 4% migrants’ income range was 3000 & more. 

 

Chart no.16- Monthly income after migration: 

 

Source: Compiled from primary data 

 

The other chart shows that the monthly income of migrants after migration has improved. 

Figures show that 45% migrants’ income range was up to 5000, 40% migrants’ income range was 5000-

10000, 9% migrants’ income range was 10000-15000 and only 6% migrants’ income range was 15000 

& above. It implies that after migration most of the migrants’ monthly income has increased in the 

KBK region of Odisha. It clearly shows the quantitative dimension of improvement caused by 

migration in this part of the state. Although the migration type is forced or distressed type, there is 

growth in income level post-migration due to the availability of work with consistent earning for a 

longer period at the place of destination. Thus, migration has a positive impact on the quantitative 

dimensions of economic progress achieved by the migrants. 
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Chart no.17- Monthly Expenditure before migration: 

 

Source: Compiled from primary data 

 

Chart no.18- Monthly expenditure of migrants after migration: 

 

 Source: Compiled from primary data 

 

Study of the above two charts shows that migration, although distressed, has a positive 

quantitative impact on the spending capacity of the migrants in the post-migration phase. In other 

words, quantitative improvement in income and expenditure has been found to have happened as a 

result of migration. 
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Chart no.19- Reasons for migration: 

 

 Source: Compiled from primary data 

 

Chart no.19 shows that the most important reason for migration is the push factor like the lack 

of work opportunity in the villages. But there are some more factors associated with this decision. 

Behavioural factors do play a role in migration decision making besides the push factors like lack of 

employment opportunities in rural areas. But the fact of the matter is that normative behavioural factors 

are very difficult to be captured through the perception study of the migrants unlike the push-pull 

factors as mentioned above. 

 

Chart no.20- Migrants interested to go back again 

 

Source: Compiled from primary data 
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Chart no.23 shows that 80% migrants are interested to go back to their work place i.e the 

destination. It implies that most of the migrants want to go back to their work place despite the drudgery 

associated with it. The difficulties faced by the migrants during the covid-19 crisis and the life 

threatening experiences they had during the phase of reverse migration have not deterred them to return 

back. It is an indication of the perceived benefits more than the real costs associated with distress 

migration. The perception of the migrants seems to overestimate the short term quantitative benefits of 

migration as compared to the real costs associated with it. Hence, reverse migration has turned out to 

become situational and short term. 

Chart no.21- Reasons to go back 

 

  Source: Compiled from primary data 

 

Chart no.21 shows the reasons why people want to go back where 86.41% of migrants want to 

go back due to no work opportunity in villages which is highest and 2.46% of migrants want to go back 

due to high debt burden which is least. It implies that migrants want to go back because of not having 

work opportunity in villages of KBK region of Odisha. Hence, as per the perception of the migrants 

the push factors are the driving force but they are not aware of the behavioural dimensions of their 

decision to migrate out. 
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Chart no.22- Reasons why not interested to go back: 

 

 Source: Compiled from primary data 

 

Chart no.22 is an indication of the fact that besides the corona crisis, nearly one-fourth people 

are not interested to leave their homeland again. That means, when the question is reversed it came out 

clearly that given a crisis, people are not interested to go back to their destination. Behavioural factors 

do play a role here. 

 

Chart no.23- Alternative options at the place of origin 

 

 Source: Compiled from primary data 
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Chart no. 23 shows agricultural labour and other casual labour work are the only options 

available for such people to fall back upon in the rural areas. Such issues are leading to casualization 

of labour and non-development of the non-farm sector in rural areas. Being driven by identity related 

behaviour and normative aspects like social prestige with socio-economic acceptability, youths are 

leaving the rural economy in search of informal sector jobs outside. The result is continuation of the 

issue of migration year after year. 

 

Chart no.24 – Join Agriculture vs. Move to Nearby Town: 

  

Source: Compiled from primary data 

 

Chart no.24 shows an interesting result wherein we can see that those who are not interested to 

migrate out, they want to move out within the state to the nearby urban centre. Thus, migration is a 

must and it is beneficial in this sense. Agriculture is not an option for the youth of today’s world and 

that is the reason why there is withdrawal of youths from agriculture in this part of the country. Even 

if there is no inter-state migration, we find intra-state migration anyway. 

 

Chart no. 25 – Emotional Intelligence Measurement Score of Migrants 

 

 Source: Compiled from primary data 
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Chart no.25 shows that the emotional measurement score of migrants is on the higher side. As 

per the figures obtained from the standardised scale of measurement of emotional intelligence, 73% 

migrants are more emotional. It implies that behavioural factors do play a role in the decision to migrate. 

The push and pull factors are not the only dominant factors causing migration. The Emotional 

Intelligence scale of Likert Type has been used to find out the level of emotional intelligence in the 

migrants and it has been found that a high majority of migrants are emotional and they take migration 

decisions being driven by behavioural factors. 

 

7. Paired Z- Test for Hypothesis Testing 

 

When the paired Z-test was run, it came to the fore that migration, whether distress or forced 

type has resulted in the growth of income, expenditure and savings of the migrants’ families. All the 

results shown in the following table are significant at 5% level of significance. 

The table clearly shows the paired z-test analysis of data to find out impact analysis of pre and 

post migration. Form the table it is clear that the mean value of monthly income during pre-migration 

is 920.20 and post migration is 6825.83, level of significance is 0.05, z-stat is 19.71631, z-critical value 

is 1.959964 and p value is 0.00 which shows significance of the test. 

The mean value of monthly expenditure during pre-migration is 920.20 and post migration is 

6043.03, level of significance is 0.05, z-stat is 23.45835, z-critical value is 1.959964 and p value is 0.00 

which shows  that the z-test is significant at the 5% level. 

The mean value of monthly saving during pre-migration is 3.23 and post migration is 772.70, 

level of significance is 0.05, z-stat is 7.010951, z-critical value is 1.959964 and p value is <0.00001 

which shows significance of the z-test at the 5% level. 

The mean value of monthly expenditure on children education during pre-migration is 30.30 

and post migration is 268.68, level of significance is 0.05, z-stat is 5.342375, z-critical value is 

1.959964 and p value is <0.00001 which shows that the z-statistics is significant at the 5% level. 

Thus, above results proves the hypothesis that due to migration there is increase in monthly 

income, monthly expenditure, monthly saving and monthly expenditure on children education of 

migrants. Meaning thereby, even distress migration from the backward region like the KBK is 

quantitatively favourable and beneficial to the migrants and their families. This kind of results have 

also been established by a number of studies done earlier in the KBK region of Odisha and even in 

some other areas where forced migration has been a perennial issue of concern. The computation of the 

paired Z-test has been done with the help of the advanced excel program. 
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Hypothesis Testing 

Table no.1 - Paired Z- TEST FOR HYPOTHESIS TESTING:  

 Source: Compiled from primary data 
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Variables not in the equation 

Independent Variables Score df Sig. 

Per capita Income 1.186 1 .276 

Emotional measurement score 0.546 1 .460 

Just world hypothesis bias 0.92 1 .761 

No work opportunity 61.207 1 .000 

Overall Statistics 63.619 4 .000 

 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

constant 1.386 250 30.749 1 .000 4.000 

 

The logistic regression model shows that migrants are interested to go back again have 

significant causal relationship with behavioural factors like emotional intelligence and presence of 

cognitive bias. The Just World Hypothesis bias is a cognitive bias or a fallacy which states that a 

person’s good actions are eventually rewarded and evil actions get punished. It is the tendency to 

believe that the world is just/fair and that people get what actually they deserve in life. People believing 

in the just world hypothesis look for ways to rationalise injustice or bad socio-economic 

condition/situation they are in. Thus, the conclusion that can be drawn is, besides the push factors; there 

are behavioural factors on the demand side which influence the decision of a migrant to move out. 

Behavioural factors like emotional intelligence, cognitive biases and social prestige/identity influence 

the decision of the people to migrate out. The second hypothesis is proved that there is the importance 

of normative or psycho-economic dimensions in migration decision making which cannot be neglected 

in the development economics research and literature. Hence, the push pull hypothesis needs to be 

supplemented by the presence of such subjective factors which influence the behaviour of the migrants. 

 

9. Conclusions 

 

Form this study the conclusions that we can draw are that the push and pull factors are not the 

only determining factors in forcing people to migrate out from the backward KBK region of Odisha. 

There are a number of behavioural or psycho-economic factors like emotional intelligence, cognitive 

biases, identity of an individual in his family/village/society and his perception of exclusions which 

influence the decision to migrate. The info-graphic method adopted in this study revealed that the 

decision to migrate on the part of the people in distress has something to do with their state of mind, 

emotional assessment of their well-being & ill-being and their perception of who they are in the society 
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they are living in. Therefore, any program to control or stop seasonal distress migration in the backward 

regions like the KBK region of Odisha has to be seen from a micro-theoretic demand side perspective 

of behavioural economics. 
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