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Review Article

Global Environment and Sustainable Development

Veedisha Nagaich
(Faculty of Management & Education) Utkarsh Business School, Bareilly (Uttar Pradesh).

Abstract

The environmental issue has assumed the status of global problem, mobilizing society organizations
and governments from the last two decades of the twentieth century. Exposures to environmental
pollution remain a major source of health risk throughout the world, though risks are generally
higher in developing countries, where poverty, lack of investment in modern technology and weak
environmental legislation combine to cause high pollution. Much of the discussion of global
environment change has ignored the potential of human agency, which is essential to sustainable
development. Environmental policy has been slow to recognize that until a new sense of urgency is
injected into the policy agenda to developed world is unlikely to pay serious attention to renewable
sources of energy. Human behaviors affect global environmental change in a variety of ways. This
paper discusses the potential for such integrated systems in the stationary and portable power market
in response to the critical need for a cleaner energy technology. Anticipated patterns of future energy
use and consequent environmental impacts (acid precipitation, ozone depletion and the greenhouse
effect or global warming) are comprehensively discussed in this paper. Throughout the theme several
issues relating to renewable energies, environment and sustainable development are examined from
both current and future perspectives.

Keywords:-Pollution, Environment, Global, Development

Copyright©2018 Veedisha Nagaich. This is an open access article for the issue release and distributed under the NRJP Journals License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

As a broad descriptor of prosperity goals try not to harm life or environment make
related to an integrated approach between amends if you do.
the economy, ecology and community )
improving  each  domain  without Factors  Affecting ~ Global  and
diminishing the other. Sustainable Development
As improvements in environmental Social- Governance & Decision making,
performance of social and economic Education, Religion, Health, Culture
systems (resources consumed and waste Worship, Family & Informal Associations,
produced) sustainable development is Politics, creating  opportunities  and
living on nature’s income rather than its capa_C|ty for citizens to participate in f[he
capital. shaping of the future and creating
educational , health human sources,
Infact we are consuming earth’s resources spiritual, artistic and other system .to
beyond its sustainable capacities of support growth and renewal.
renewal, thus we have run down that ) ) )
capacity over time. Natural - Firms, Watersheds Air, Minerals
and others Project, preserve, Restore the
Solution For Global and Sustainable adaptive capacity of Bioregional Systems,
Development Leave the world better than ,  Water Supply, Waste System,
you found it, take no more than you need Transportation Grid, Information
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Highways, Building Codes, Zoning
Systems, Design Built Environment that
reduces  consumption  of  Natural
Resources.

Economic- Firms, Currencies, economies,
Labor Markets, Technology, Support ways
of creating wealth without harming natural
system or human beings.

The use of Renewable and Non Renewable
Resources in a manner that satisfies our
current needs but does not compromise the
future availability of resources. It meets
the needs of present without sacrificing the
ability of future generations to meet their
own needs..

It is saddled with triple bottom-line. It has
to meet Environmental, Economic and
Social Goals simultaneously.

Neighborhood Sustainability Dovetails:-

Water—Drilled Wells, Dug wells, and
catchments for rain water harvesting.

Waste Management — Proper recycling,
used of land fill to power sewage
management &  treatment  plant,
composing.

Green Space- Community green space
sports, spaces for pedestrians cycling and
bike friendly and safe for children.

Community Space Food- Food Farmer’s
Market Backyard Gardens, Buying Locally
or Sustainability Grown produce, Home
Sustainability as home designs(green
roofs, solar panels in yard or on roof
facing north and south to catch south east
breezes trees on east and west sides of
house), Building materials (salvaged
wood, local materials, sustainable
insulation, recycled fiber glass insulation)
an interior products(energy star appliances,
repurposed hardwood floors and cabinetry,
low flow faucets and toilets, compact
fluorescent light bulbs,ecofriendly paints,
counter tops made of recycled materials,

glass aluminum paper recycled carpet
made of natural fibers.

Effect Of Global Environment On
Human Health:-With the change of
global environment the human health is
adversely  getting  affected like
malnutrition, diarrhea, water related health
risks also arise  from  chemical
contamination such as arsenic as a cause of
skin pigmentation, hyperkeratosis,
cardiovascular disease, neuropathy and
cancer.

Climate Change and Health:-Risks to
health will arise by direct and indirect
pathways and will reflect changes in both
average climate conditions and in climate
variability. The risks are as follows-

e Population is affected by the natural
change.

e Effect on heat waves and extreme
events (cyclones, floods, storms,
wildfires)

e Effect on Ecology.

e Effects on food yields.

e Effect on fresh water supplies.

Effect of Global Warming On
Environment

e Floods and droughts will arise.

e Green House Effect- The major cause
is the nature of earth's surface to
absorb the incoming heat. Once, the
heat comes in, it doesn't get released
back at the same level and remains
trapped. This causes green house
effect.

e Water Crisis-Problems of water
availability are likely to be more
serious. In future, warmer world will
face water crisis in some parts while in
other regions it will be wetter than it is
now.

Effect of Environment on Businesses

Extraction of minerals beyond it's capacity
for renewal. The waste is not been
recycled properly to enhance the fertility
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of the earth. Earth is slowly degraded and
IS just at the brink of being barren due to
the irrational extraction of minerals. The
Business houses are making the society
more materialistic creating undue pressure
on the earth's limited resources.

What is Development

Development is gradual growth of the
situation, circumstances, conditions aimed
at the betterment of the society for which
the process is put into churning
.Development involves a progressive
transformation of economy and society.

What is Sustainable?

Sustainable is defined as a requirement of
our generation to manage the resource
base such that the average quality of life
that we ensure ourselves can potentially be
shared by all future generations.

What is Sustainable Development?
Sustainable Development is the economic
development that is conducted without
depletion of natural resources or as a
process of meeting human development
goals while sustaining the ability of natural
systems to continue to provide the natural
resources.

It is seen that in order to fulfill his desires
man exploits the environmental factors to
a greater extent, by which the natural
capacity of environment decays. The
impact of man's various activities that are
detrimental to the environment are as rapid
urbanization, increase in population
density, ~massive industrial  growth,
inadequate food and depletion of
resources.

With the increasing demand of time
human beings deliberately exploit the
natural environment to improve their
quality of life. Unknowingly, different
environmental  activities  such  as
construction of roads dams, airports,
buildings, irrigation projects, power plants
and industries have negative repercussion
on the environment in which man lives.

Sustainable Development is implied to
regulate the demands of man in such a
manner that the ability of the same
environment to sustain his development
will remain un-repaired.

Disaster Risk Reduction in Sustainable
Development

Disaster is something resulting from
natural hazard such as floods, drought,
earthquakes, cyclones, forest fires etc.
Disaster damage infrastructure, lifelines
and critical facilities in human, financial
and environmental losses and decrease the
economic  potential of society by
exacerbating poverty, disrupting small
business and industry activities. Disasters
also reduce human capital as a result of
death, injuries and long term trauma
suffered by affected individuals.

Under the circumstances we now face,
achieving sustainable development is of
vital importance to every country. The
various impediments such as political or
social conflicts, financial crisis, diseases
(e.q., HIV/AIDS), environmental
degradation and natural disasters hinder
efforts to create a/ sustainable world.
Disaster risk management is therefore
essential for the realization of sustainable
development.

Causes of Disasters
Natural Disasters-Rain and wind storms,
flood. Earthquakes, volcanic eruptions.

Man Made Disasters-Acts of war and
terrorism, fires, water (broken pipes,
leaking roofs, blocked drains, fire
extinguishing),  explosions, building
deficiencies (structure, design,
environment, maintenance).

Natural Disasters cannot be prevented,
but measures can be taken to eliminate or
reduce the possibility of trouble.
Regardless of the many forms a disaster
may take the actual damage to collection is
usually caused by fire or water.
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Prevention Carry out a building
inspection and alter factors which
constitute a potential hazard. Install
automatic fire detection and extinguishing
systems, and water-sensing alarms.

JMSOS (14-17) NRJP Journals 2018 © All Right Reserve

References

1.

2.

3.

www.nbi.nlm.gov/pmc/articles/pmc22
14484
www.preservearticles.com/201107308
743/sustainabledevelopement.html
www.impotantindia.com/11701/essay-
on-global-warming

Page 17



Available online at http://www.nrjp.co.in

National Research
& Journal Publication

Journal of Management Science,
Operations & Strategies, e ISSN 2456-9305
Vol. 2, Issue, 02. 18-21p, August, 2018

i

NRJP

Review Article

Thermal pollution and its consequences
! Prof. Madhubala Sarojny > Dr Angad Singh Dohare
Govt (P.G) College, Mahoba, Uttar Pradesh.

Govt (P.G) College, Lavkushnagar Chhatarpur (M.P)

Abstract

Thermal pollution defined as the addition of excess of undesirable heat to water thereby making it
harmful to man, animal or aquatic life. Thermal pollution may also cause neither significant
departures from nor activities of aquatic communities. Thermal pollution has been used to indicate
the detrimental effects of heated effluents discharged by various power plants. It denotes the
impairment of quality and deterioration of aquatic and terrestrial environments. The heated water
discharged from industrial plants like thermal, atomic, nuclear, coal fired plants, factories in rivers
lakes, streams and ponds etc., have reduced concentration of dissolved oxygen which produces
distinct changes in aquatic biota ,bacteria ,protozoa, micro-organisms organic matter production and
has over all deleterious effects on the ecosystem.
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INTRODUCTION

Objectives

Thermal pollution is defined as the
addition of excess of undesirable heat to
water thereby making it harmful to man,
animal or aquatic life. Thermal pollution
may also cause neither significant
departures from nor activities of aquatic
communities.

Sources of Thermal Pollution:
The following sources contribute to
thermal pollution.

Nuclear power plants

Coal fired plants

Industrial effluents

Domestic sewage

Hydro-electric power

Nuclear power plants Nuclear power
plants including drainage from

ok~ wdE

hospitals, research institutions, nuclear
experiments and explosions, discharge
a lot of heat that is not utilized along
with traces of toxic radio nuclides into
nearby water streams. Emissions from
nuclear reactors and processing
installations are also responsible for
increasing the temperatures of water
bodies. The major contributor of heat
in the aquatic environment. Heated
effluents from power plants are
discharged at 10 C higher than the
receiving waters that affect the aquatic
flora and fauna.

Coal-fired power plants  Coal fired
power plants constitute a major source
of thermal pollution. The condenser
coils in such plants are cooled with
water from nearby lakes or rivers. The
resulting heated water is discharged
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into streams thereby raising the water
temperature by 15C. Heated effluent
decreases the dissolved content of
water resulting in death of fish and
other aquatic organisms. The sudden
fluctuation of temperature also leads to
"thermal shock” Kkilling aquatic life
that has become acclimatized to living
in a steady temperature.

8. Industrial effluents  Industries like
textile, paper, pulp and sugar
manufacturing release huge amounts of
cooling water along with effluents into
nearby natural water bodies. The
waters polluted by sudden and heavy
organic loads result in severe drop in
levels of dissolved oxygen leading to
death of several aquatic organisms.

9. Domestic Sewage Domestic sewage is
discharged into rivers, lakes, canals or
streams with minimal treatment or
without any treatment. These wastes
have a higher organic temperature and
organic load. This leads to decrease in
dissolved oxygen content in the
receiving waters resulting in the set-up
of anaerobic conditions causing release
of foul and offensive gases in water.
Eventually, this leads to development
of anoxic conditions resulting in rapid
death of aquatic organisms.

10. Hydro-electric power Generation of
hydroelectric power sometimes leads
to negative thermal loading in water
systems. Apart from electric power
industries, various factories with
cooling requirement contribute to
thermal loading.

Thermal pollution in streams by human
activities Industries and power plants use
water to cool machinery and discharge the
warm water into a stream

Stream temperature rises when trees
and tall vegetation providing shade are
cut.

Soil erosion caused due to construction
also leads to thermal pollution
Removal of stream side vegetation
Poor farming Practices also lead to
thermal pollution

Effects of Thermal pollution
1. Reduction in dissolved oxygen

Concentration of Dissolved Oxygen
(DO) decreases with increase in
temperature.

Increase in toxicity The rising
temperature increases the toxicity of
the poison present in water. A 10C
increase in temperature of water
doubles the toxicity effect of potassium
cyanide, while 80C rise in temperature
triples the toxic effects of o-xylene
causing massive mortality to fish.
Interference in biological activity
Temperature is considered to be of
vital significance to physiology,
metabolism and biochemical processes
that control respiratory rates, digestion,
excretion, and overall development of
aquatic ~ organisms.  Temperature
changes cause total disruption to the
entire ecosystem.

Interference in reproduction In fishes,
several activities like nest building,

spawning , hatching, migration and
reproduction depend on optimum
temperature.

Direct mortality Thermal pollution is
directly responsible for mortality of
aquatic ~ organisms.  Increase in
temperature of water leads to
exhaustion of microorganisms thereby
shortening the life span of fish. Above
a certain temperature, fish die due to
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failure of respiratory system and the intensified action of aquatic
nervous system failure. organisms causes the BOD to be

6. Food storage for fish abrupt changes in accomplished at a lower temperature.
temperature alter the seasonal variation
in the type and abundance of lower
organisms leading to shortage of right
food for fish at the right time.

7. Change in metabolic rate Fishes show
a marked rise in basal rate of

Control measures for thermal pollution
the following methods can be adapted to
control high temperature caused by
thermal discharges:

1. Cooling towers Use of water from

10.

11.

12.

metabolism with temperature to the
lethal point. The respiratory rate,
oxygen demand, food uptake and
swimming speed in fishes increase.
Increased vulnerability to disease
Activities of several pathogenic micro-
organisms are accelerated by higher
temperature. Hot water causes bacterial
disease in salmon fish.

Invasion of destructive organisms in
cold water: Thermal pollutants may
permit the invasion of organisms that
are tolerant to warm water and highly
destructive.

Undesirable  change in  algae
population: The life in an aquatic
ecosystem is greatly influenced by the
growth of algae. Excess nutrient from
the wash-out water from farmlands,
combined with thermal pollution cause
an excessive algal growth with
consequent acceleration of entropic
and other undesirable changes.

Growth of blue-green algae: In
unpolluted stream diatoms grow best at
16 to 20C, green algae, at 30 to 35C
and blue-green algae, at 35 to 40C. It is
evident that thermal discharges to a
water course may favors the growth of
blue-green algae over algae, resulting
in a damage to ecosystem.

Biochemical Oxygen Demand (BOD):
When the temperature of the stream
containing biodegradable matter rises,

water systems for cooling systems for
cooling purposes, with subsequent
return to the water way after passage
through a condenser, is called cooling
process. Cooling towers transfer heat
from hot water to the atmosphere by
evaporation.

Cooling towers are of two Types

Wet cooling tower: Hot water coming
out from the condenser (reactor) is
allowed to spray over baffles. Cool air,
with high velocity, is passed from
sides, which takes away
the heat and cools the water.

Dry cooling tower: Here, hot water is
allowed to flow in long spiral pipes.
Cool air with the help of a fan is
passed over these hot pipes, which
cools down hot water. This cool water
can be recycled.

. Artificial lakes artificial lakes are man-

made bodies of water, which offer
possible alternative to once-through
cooling.

The heated effluents can be discharged
into the lake at one end and the water
for cooling purposes may be
withdrawn from the other end. The
heat is eventually dissipated through
evaporation. So, these lakes would
have to be rejuvenated continuously.
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Conclusion

The problems associated with thermal
pollution can be alleviated by the
following methods:

1.

Prevention of thermal pollution in
natural streams can be done through
plant sitting,

Coupled with effective use of regulated
river systems.

Channeling of thermal effluents.

Using adequate cooling tower or
ponds.

Efficient designing of out-falls to
prevent thermal block from occurring.
Avoiding interference of hot water
mass with fish migration.

Temperature prediction models can be
used to develop the safe engineered
designs.

By improving the efficiencies of
electric power generating plants.
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Abstract

The nonlinear behaviour of light such as chaos travelling in an optical fiber ring resonator as a single
ring resonator is presented. This phenomenon can be used to generate secret codes or arbitrary
digital codes of “0” and “1” applicable in the communication system such as time division multiple
access (TDMA) system.
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INTRODUCTION

Nonlinear behaviours of light travelling in
a fiber optic ring resonator are commonly
induced by the effects such as Kerr effects
[1-4], four-wave mixing, and the external
nonlinear pumping power [5]. Such
nonlinear behaviours are named as chaos,
bistability, and bifurcation [6]. More
details of such behaviours in a microring
resonator are clearly described by Amiri et
al [7]. However, apart from the penalties
of the nonlinear behaviours of light
travelling in the fiber ring resonator [8-9],
there are some benefits that can be used in
the communication system [10]. One of
them known as chaotic behaviour that has
been used to make the benefit of
communication system in either electronic
or optical communications [11-13].
Fortunately, most of the previous
investigations are shown in mathematical
ways, where the practical applications
could be implemented [14-16]. For
instance, the chaotic control input power

[17-20] into the system is equal to the
standard communication light source used
in the system, and the implemented fiber
optic devices are in the fabrication scales
[21-23]. This means the ability of chaotic
carriers to synchronize in a communication
system is valid [24-26]. Recently, Amiri et
al. have reported the successful
characterization of the microring resonator
with a radius of micron meters [27-28]
using the optical materials called
InGaAsP/InP [29-31], which are suitable
for use in the practical devices and systems
[32-33].

Amiri et al have also shown that an
add/drop device could be constructed
using a microring resonator, where the
device characteristics have shown that they
are suitable to implement in the practical
communication  system  [34-35]. In
practical applications, the microring
resonator and add/drop device parameters
are required to make them within the
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ranges of the usual fabrication parameters
[36-39]. This paper presents the design of
the system of the chaotic signal generation
that uses the practical device parameters.
Such a system can be used to secure the
information signals [40-41], where the
tapping of the signals from the optical
communication link is extremely difficult
[42-44]. The results obtained have shown
that the device parameters used have good
potentials for practical applications. The
analogy of the chaotic signal generation

SR

Ein (lllzlpul):‘ o

Fig. 1: A diagram of a fiber optic ring resonator
Here, the input light of the monochromatic
diode laser is inserted into the system [49-

Ein(t) = Eo expl( X ) - iaof] 1)

2Lp

Eo and x are the amplitude of optical field
and propagation distance respectively [60-
63]. Lp is the dispersion length of the
soliton pulse [64-67] where, frequency
shift of the signal is wo [68-70]. When a

Eout(t)
(1-(1-y)x*)k

En(t) = (1-y)

L

Single
Microring Resonator

A
Coupler 5

using fiber ring resonator and the related
behaviours is described. This research is
supported by the Institute of Advanced
Photonics ~ Science,  Nanotechnology
Research Alliance, University Teknologi
Malaysia (UTM).

THEORY AND SYSTEM

A ring resonator configuration is shown in
figure 1, where the circumference of the
fiber ring is L [45-48]. The input and
output signals are given by Ei, and Egy
respectively.

e

Eouw (Cutput)

54]. The input light of Gaussian beams can
be expressed as [55-59],

soliton pulse is input and propagated
within a microring resonator, the resonant
output is formed, thus, optical circuits of
the system can be given by [71-73],

] ()

A
(1-xV1-y V1-k)* + 4xV1-y V1-k sin® (2)
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K is the coupling coefficient [74], and x =
exp(-al/2) represents a round-trip loss
coefficient [75], @o = KLng [76] and on. =
KLn,|Einf* are the linear and nonlinear
phase shifts [77-78] and k = 2n/A is the
wave propagation number in a vacuum
[79]. L and a are a waveguide length and
linear absorption coefficient, respectively
[80-82]. The parameters of the system
were fixed to be Ag = 1550 m, np =
3.34[83-85], Acris the effective mode core
are of the fiber [86-88], where A¢s = 300
m?, the fiber losses o = 0.02dB/km [89-
90]. The fractional coupler intersity loss is
y = 0.01 [91-92], and R = 1251 m. The
coupling coefficient varies regarding to the
input power [93-94]. The nonlinear
refractive indices ranged from n; = 3.8 X
10 m*W, and the 20,000 iterations of
round-trips inside the optical fiber is
simulated [95].

Results And Discussion

The input power is maximized at 1W,
where the output power is varied directly
with the coupling coefficient. Thus, the
chaotic signal can be generated and
controlled by varying the coupling
coefficients, where the required output
power is obtained. Here, the coupling
coefficient ranges as 0 < k < 0.1. Figure 2
shows the output chaotic signals generated
for a variety of coupling coefficients,
where the coupling coefficients vary from
k = 0.02 to k = 0.085. The figure 2 (a)
shows the output signal in terms of round-
trip, where the figure 2(b-e¢) show the
output signals reverence to different
coupling coefficients. Therefore, large
coupler coefficient corresponds to lower
input power which is required in many
applications in optical switching and
optical communication systems.
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Fig. 2: Generation of chaotic signals when 0 < k < 0.1, (a): output signal versus number of
round-trips, (b): Output chaotic signal where k = 0.02, (c): Output chaotic signal where k =
0.045, (d): Output chaotic signal where k = 0.085

The chaotic signals can be used to generate
information of binary codes where the

process is performed at the end of the
transmission link. The schematic of the

encoding and decoding of data can be
performed via a TDMA system. This
system will encode the binary logic codes
of “0” and “1” and transmit them via fiber
optic communication, where the decoding

TDMA system is shown in figure 3, in
which transmission of chaotic signals for
communication networks can be obtained.
Thus by using arbitrary digital coding,
different signal information propagate in
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the network communication via a TDMA
transmission system. This system uses data
in the form of secured codes to be

TOMA Transmitter

transferred to single users via different
lengths of the fiber optic line to the TDMA
transmitter.

<

Fig. 3: Schematic of the TDMA system

Therefore, digital code information can be
shared between users in different time
slots. The transmission unit is a part of the
quantum processing system that can be
used to transfer the high capacity packet of
quantum codes. Moreover, a high capacity
of data can be transferred by using more

.
L Mhw :.. .?:'u- '

il
“-r

ne

wavelength carries. Here, transmission of
arbitrary digital codes of
“111100000010100111100000000000001
1000000000001 is performed. Figure 4
shows the forms of transmitting signals in
the optical fiber communication system.

- —

|

| !
| r—“ l_-___J

Fig. 4: Transmitting of digital codes where (a): Binary codes, (b): Secured codes, (c),
Transmitted codes over 125 km fiber optics, (d) decoded signals into original signals.

Therefore, transmission of data along fiber
network communication is performed
using chaotic signals. The security scheme
of the transmission can be obtained by
encoding-decoding of data where the high

capacity of transmission requires highly
optical signals such as chaotic signal
which is employed whether it is used as
optical carrier or optical information.
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Conclusion

We have proposed the optical microring
resonator system that wuses critical
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Abstract

Antennas are our electronic eyes and ears on the world. They are our links with space. They are an
integral part of our civilization. Antennas have been around for a long time, millions of years, as the
organ of touch. But in the last 100 years they have acquired a new significance as the connecting link

between a radio system and the outside world.
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INTRODUCTION

In the year 1864, James Clerk Maxwell
(1831-1879) proposed his “Dynamical
Theory of the Electromagnetic Field”,
wherein he observed theoretically that an
electromagnetic disturbance travels in free
space with the velocity of light. He then
conjectured that light is a transverse
electromagnetic wave. Although the idea
of electromagnetic waves was hidden in
the set of equations proposed by Maxwell,
he had, in fact, said virtually nothing about
electromagnetic waves other than light, nor
did he propose any idea for generating
such waves electromagnetically.

The first radio antennas were built by
Heinrich Hertz, a professor at the
Technical institute in Karlsruhe, Germany.
In 1886, he assembled an apparatus we
would now describe as a complete radio
system operating at meter wavelength with
an end-loaded dipole as the transmitting
antenna and a resonant square-loop

antenna as receiver. He also experimented
with a parabolic reflector antenna.

Although Hertz was the pioneer and father
of radio, his invention remained a
laboratory curiosity until 20 years-old
Guglielmo Marconi of Bologna, Italy,
went on to add tuning circuits, big antenna
and ground systems for  longer
wavelengths, and was able to signal over
large distances. In mid- December 1901,
he startled the world by receiving signals
at St. Johns, Newfoundland, from a
transmitting station he had constructed at
Poldhu in Cornwall, England. Marconi
became the Wizard of wireless.

With the advent of radar during World
War 1l, centimeter wavelengths became
popular and the entire radio spectrum
opened up to wide usage. Thousands of
communication satellites bristling with
antennas now circle the earth in low,
medium and geostationary orbits. Our
probes with their arrays of antennas have
visited the planets of the solar system and
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beyond, responding to our commands and
sending photographs and data at
centimeter wavelengths [1].

Antennas are the essential communication
link for aircrafts and ships. Arguably, nine
different types of antennas have
proliferated during the past 50 years in
both wireless communication and radar
systems. These nine varieties comprise
dipoles/monopoles, loop antennas,
slot/horn antennas, reflector antennas,
microstrip antennas, log periodic antennas,
helical antennas, dielectric/lens antennas
and frequency-independent antennas. Each
category possesses inherent benefits that
make them more or less suitable for
particular applications. When faced with a
new system design, engineers change and
adapt these basic antennas, using
theoretical knowledge and general design
guidelines as starting points to develop
new structures that often produce
acceptable results.

DISCUSSION

Antennas for cellular phones and all types
of wireless devices link us to everyone and
everything. With mankind’s activities
expanding into space, the need for
antennas will grow to an unprecedented
degree. Antennas will provide the vital
links to and from everything out there. The
future of antennas reaches to the stars.

The concept of the planar antennas was
first proposed by Deschamps in 1953 [2].
However, practical antennas  were
developed by Munson [3, 4] and Howell
[5, 6] in the 1970s. The numerous
advantages of microstrip antenna, such as
its low weight, small volume, and ease of
fabrication using printedcircuit technology,
led to the design of several configurations
for various applications. With increasing

requirements for personal and mobile
communications, the demand for smaller
and low-profile antennas has brought the
microstrip antenna to the forefront [7-11].

A microstrip antenna in its simplest form
consists of a radiating patch on one side of
a dielectric substrate and a ground plane
on the other side as shown in figure 1.1.
The patch is generally made of conducting
material such as copper or gold and can
take any possible shape, but regular shapes
are used to simplify analysis and
performance prediction. The radiating
patch and the feed lines are usually photo
etched on the dielectric substrate.
Radiation from the microstrip antenna can
occur from the fringing fields between the
periphery of the patch and the ground
plane. Rectangular and circular microstrip
resonant patches have been used
extensively in a variety of array
configurations. A major contributing factor
for recent advances of microstrip antennas
is the current revolution in electronic
circuit miniaturization brought about by
developments in large scale integration. As
conventional antennas are often bulky and
costly part of an electronic system,
microstrip antennas based on
photolithographic technology are seen as
an engineering breakthrough. For a
rectangular patch, the length L of the patch
is usually 0.3333A0< L< 0.5 A0, where A0
is the free-space wavelength. For the
fundamental TMi; mode excitation, the
patch length is slightly smaller than A/2,
where A is the wavelength in the dielectric
medium related to free-space wavelength
M as Ay /ees and g IS the effective
dielectric constant of a microstrip line of
width W. The value of &g is slightly less
than the dielectric constant g of the
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substrate because the fringing fields from
the patch to the ground plane are not
confined in the dielectric only, but are also
spread in the air. To enhance the fringing
fields from the patch, which account for
the radiation, the width W of the patch is
increased. The fringing fields are also
enhanced by decreasing €, or by increasing
the substrate thickness h. Therefore, unlike
the microwave integrated circuit (MIC)
applications, microstrip antenna  uses
microstrip patches with larger width and
substrates with lower g, and thicker h. For
microstrip antenna applications in the
microwave frequency band, the height h of
the dielectric substrate is usually 0.003
Mo<h<0.05 Xo. The patch is selected to be
very thin such that t << A, where t is the
patch thickness. The dielectric constant of
the substrate (er) is typically in the range
2.2 <g=<12.

In the last few years, the trend of the
mobile phone technology has been
dramatically decreased the weight and
size. Due to enhancement in this trend, the
antennas used for mobile hand held
devices have to be small, light-weighted,
low profile, and have an omini—directional
radiation pattern in the horizontal plane.
However, still there are challenges in the
antenna’s performance during interaction
with the user’s head and hand. The
movement of the user during usage of the
mobile hand held device often lead to gain,
radiation pattern and input impedance
change. Therefore, antennas used in hand-
held transceivers for personal
communications have been recognized as
crucial elements that can either improve or
limit system performance. This is
particularly true in terms of bandwidth and
efficiency. Therefore, to carefully design a

handset with  superior performance,
engineers need to give attention to the
design of the antenna systems of the
mobile transceiver.

Mobile Antenna Requirements and
Challenges

The explosive growth in the demand for
wireless communication and information
transfer using handsets and personal
communication (PCS) devices has created
the need for major advancements of
antenna design as a fundamental part of
any wireless systems. In most cases, the
handheld antenna is placed on a small
plastic/conducting box that is in close
proximity to biological tissue of user body
and also the surrounding crowded
electromagnetic waves. At the same time,
the system must radiate low power and
provide reliable communication of voice
and possibly data (D. M. Pozar & D.H.
Schaubert, 1995) Added to the operational
requirements, the wuser and service
providers demand wireless units with
antennas that are small and compact, cost
effective for manufacturability, low profile
and easy to integrate with the wireless
communication system. The antenna
designer must also consider the following
electrical characteristics of the antenna
which include (W. Stuzman & G.Theile,
1998; C. A. Balanis, 1997).

1. antenna tuning
frequency);

(operating

2.  VSWR and Return loss (input
impedance);

3. Bandwidth;
4.  Gain and directivity;

5. Radiation pattern;
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6.  Diversity;

But significant new variables are
introduced as:

1.  The size of the chassis (expressed
as a function of wavelengths);

2.  SAR (Specific absorption rate) of
the antenna.

These design considerations have led
antenna designers to consider a wide
variety of antenna structures to meet the
often conflicting needs for wireless
systems as: operation frequency, return
loss (VSWR), bandwidth, gain and
directivity, location and orientation of the
antenna, radiation pattern and diversity.

Fig. 1.1. Microstrip patch antennas

Conclusion

One type of antennas that fulfills most of
the wireless systems requirements are the
micros trip antennas. These antennas are
widely used on base stations as well as
handsets. Microstrip antennas have a
variety of configurations and have been the
topic of what is currently the most active
field in antenna research and development.
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Abstract

The approach taken for analysis is an application of results presented with a comparison of the
results of an exact analysis of the mode coupling problem with a Gaussian best fit. The analytical
model closely mimics and the model is extended using the diffusion model . As stated , the problem is
considered as crosstalk between two optical fibers whose mode field radii are broadened by diffusion.
Thus there is an interaction between the fields of the two fibers and optical power is exchanged
between the two fibers.
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INTRODUCTION

One fiber can be regarded as the perturbed
fiber (i.e. the fiber into which no optical
power is launched) and the second can be
regarded as the perturbing fiber into which
optical power is launched.

The ray analysis approach treats the
problem as one of evanescent field
interaction, i.e. frustrated total internal
reflection or tunneling.[1-4] This approach
is particularly useful to our analysis as the
phenomenon of crosstalk between two
parallel identical fibers can be used, since
the underlying assumption is that there is
no z dependent non-uniformity in the
region of interest. This proceeds from the
analysis of diffusion in the earlier chapter
on diffusion, where the assumption was
made that diffusion from the fibers is
purely radial.

VAW 4 (k2n? - 2y =0

2 CROSSTALK

Two caveats must be borne in mind; that
the analysis is correct only under the
weakly guiding assumption and that the
optical separation is sufficient to ensure
that superposition of the modal fields is
valid. Consider two fibers that are in
proximity to each other as indicated in Fig
(3.2-1).

We restrict the analysis to the case of 2x2
couplers that are single moded at the
wavelength of interest when considered in
isolation. Coupling can be represented by
two coupled differential equations. The
field solutions are constructed from
solutions to the scalar wave equation, and
thus the polarization of the field is not
accounted for in the strict analysis. The
scalar wave equation can be represented
as:

1)
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wherel] ¥ [lis a field solution in any index profiles under consideration is
Cartesian coordinate of E or H symmetrical about the z axis, and a
representable in the standard cylindrical function of the radial coordinate r.[] [] is
coordinate system. kO is the free space the propagation constant. The expressions
wave number, n the refractive index in the for the E field may then be reduced to:

region of interest which for the case of the

E.(x,»2z)= ul(:)‘l’l(.\',_\')e.\'p(—j[S:)/A/.T’, = I)I(':)‘{’I(.\'._v)/ﬂ @

and

E(x,3,2) = ay(2)¥,(x, ,1‘)<'.rp(a1'[3:)./,\/:\_’3 - hﬁ:)‘l’ﬂx.,r)/ﬁ. )
3

no(x,y)

FIGURE 1 Coordinate System for
Crosstalk Analysis

where the a’s and b’s represent the modal parameters that arise from the process of
amplitude coefficients. Note the explicit z treating these as orthonormal modes.
dependence of the amplitude coefficients. These may be represented generically as:

The factors N; and N, are normalization

n, |[€ 5
N = ‘T‘ 2 J WYodA,
< N, 1
i (4)
where ng denotes the core index of infinity. It can be shown that the coupled
refraction. The overall region of integro-differential equation that
integration is represented by the area A. represents the process of treating one fiber
where the cladding is assumed to extend to as a perturbation of the other is:
(”)I ]]\ € ) 3 —
— —jBb, = &= [— “—n)WYWY,dA4.
& b= ;\"lu‘,;[(" ) e
2 ()
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For a strict analysis the infinite set of fields in the fiber are a linear sum of the
radiation modes and the finite set of field of the individual fibers in isolation.
guided modes have to be considered. This This approximation of course assumes that
would mean solving the expression for the the fibers are not too close to each other
scalar field for a large number of modes optically, and that they are very similar, if
and thus having a large number of coupled not identical. Thus we can approximate the
equations. In order to simplify the problem total field for the waveguide by the
the principle of superposition can be expression
applied under the approximation that the
¥Y(x,»,2) = b)(2)¥Y,(x, ‘\')/A/N'I + by (2)V5(x, v)/ JN3. ©)

This when substituted into equation (5) gives the result

db, i B
;i: _,/(Bl + ( H)hl = ]( 12/‘):,
“ (7)

Similarly, we treat the first fiber as being perturbed by the presence of the second fiber, and
obtain

db, _
=" = Jj(By*+ Cp)by = jCyb,.
dz
(8)

CONCLUSION
The largest value for the fundamental selection was made on the basis of the fact
mode, and hence the trial function is an that the formalism allowed use of both
accurate representation of the field arbitrary profiles as well as provided
solution for the fundamental mode. In the closed form solutions for a Gaussian
selection of the Gaussian approximation distributed index profile.
for the analysis of the coupler problem, the
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Abstract

This article reports about the air-breathing fishes which deals with morphology, histochemical
analysis of respiratory members and muscles, morphometrics and development of respiratory organts,
hematology and other parameters. The scientific significance and application of the studies of
functional morphology and physiology in understanding the alteration caused by pollutants have also
been elucidated.
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INTRODUCTION

The air-breathing structures appeared in
freshwater fish during the late Silurian or
early Devonian period and are thought to
have evolved as adaptation to hypoxic
water conditions due to severe periodic
droughts (Smith 1931;Johansen
1970).Recent studies on air-breathing fish
have demonstrated that various types of
morphological and physiological
adaptations have made it possible for fish
to utilize aquatic and aerial respiration.
The morphological and physiological
adaptations in these fishes are designed in
a manner so that they derive maximum
advantage of their surrounding
environment. There is an intimate
relationship among the physico-chemical
characters of habitat, nature of biota, food
chain and finally the morpho-physiological
adaptation of animals.

2. Morphology

The structures of the different types of
respiratory organs have been studied for
many years by several scientists. Munshi
(1961, 1962, 1962a, 1968), Hughes and

Munshi  (1973), Dutta (1968), Jordan
(1976), Peters (1978), and Burggren
(1979) found/ that certain air-breathing
fishes such as Clarias batrachus,
Heteropneustes fossilis, Blue gourami,
Trichogaster  trichopterus, Anabas,
Macropodus and Betta possess
labyrinthine air-breathing organs. These
organs are derived from the epibranchial
regions of the first and second branchial
arches, and extend dorsally as plate-like
organs to fill the suprabranchial chamber
and the air-sacs which are the extensions
of the opercular cavity or branchial
chamber. The earlier hypothesis of Munshi
(1962b) that the “respiratory islets” of
H.fossilis and C. batrachus are modified
lamellar structures has been confirmed
later by electron microscopic studies of
Hughes and Munshi (1973a). According to
them, the cells forming the vascular spaces
in the dendritic organs and respiratory
islets are typical pillar cells of the gills.

Although the suprabranchial chambers in
the Anabantidae group are extensions of
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branchial chambers and the labyrinthine
organs which have developed on the
epibranchials, the "respiratory islets" of the
accessory respiratory organs have evolved
in different fashion. The hypothesis that
the labyrinthine organs and the respiratory
islets of the suprabranchial chambers
represent modified gill structure (Munshi
1968) is now no longer tenable as the
electron microscopic studies of Hughes
and Munshi (1973a) revealed that in
Anabas testudineus the pillar cells of the
air-breathing organs do not have the same
relationship as in gills, but are modified
epithelial cells. Obviously we are dealing
with analogous rather than homologous
structures that are used to serve the same
function, supporting the contiguous
vascular units which make up these
respiratory organs. Such a supporting
function is clearly of importance. During
evolution, different structural arrange-
ments have been selected to provide
surfaces with minimum diffusion barrier
between blood and the respiratory medium
(Hughes and Munshi 1968). Further, the
blood capillaries of the respiratory islets of
Anabas are unique structures, having a
series of most characteristic type of
unicellular valves ever discovered in any
animal system so far (Hughes and Munshi
1973a). These wvalves control the
movement of blood through the respiratory
islets. In Amphipnous cuchia and Channa
sp. the suprabranchial chambers are the
extensions of the pharynx. The vascular
mucosa of the air-sacs have evolved
independently  (Hughes and  Munshi
1973a) and not from the gill lamellae as it
appears in the histological preparations
under light microscope (Munshi 19624a;
Munshi and Singh 1968).

In Amphipnous (Monopterus) cuchia, the
structure of the valve is very unique. It
projects freely into the papilla lumen and
appears to be involved in the regulation of
blood flow through individual papilla
(Hughes and Munshi 1973a). These
structures were discovered for the first
time and are not only new contributions to
knowledge, but open up new lines of
further research.

In Periophthalmus vulgaris and Boleopht-
halmus boddaereti, opercular chambers are
modified for air-breathing purposes. The
accessory respiratory organs of P. vulgaris
provide an excellent example of adaptation
by modification of opercular chambers
(Singh and Munshi 1969). In this fish, the
opercular chambers have enlarged and
become vascularized for respiratory
purposes. Intricate  mechanisms  for
opening and closing of the inhalant and
exhalent apertures have evolved and the
branchiostegal apparatus has developed a
special type of safety valve which is
workable by stripes of muscles. Further,
the studies on ultra structure of gills of
these air-breathing fishes have made new
contributions to our knowledge. The
earlier hypothesis of Munshi and Singh
(1968a) that the pillar cells are modified
smooth muscle cells have been confirmed
(Munshi 1976).

Some other forms of accessory gas
exchange organs have evolved in
numerous groups offish in order to obtain
oxygen from air. These air-breathing
organs may be in the form of modified
swimbladders, pharyngeal cavities,
stomach and intestine (Johansen 1966;
Munshi 1976; Singh 1976). Kramer and
McClure (1980) found that similar to other
callichthyids, the posterior end of the
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intestine of Corydoras aeneus works as an
accessory respiratory organ and its anterior
end is provided with a muscular bulb.
Generally, these organs are utilized for
oxygen uptake and gills are used for the
elimination of CO,, and these processes
seem to be similar to aquatic respiration
(Randall et.al 1978; Burggren 1979).

It has been observed by Jordan (1976) that
some air-breathing fishes are facultative
air-breathing and can survive indefinitely
on dissolved on dissolved oxygen, while
some such as Protopterus, Lepidosiren and
Electrophorus are obligate air-breathers
that will drown when access to air is
denied. She also found that Clarias
batrachus is a bimodally breathing teleost.
C. Batrachus possesses an air-breathing
organ with highly branched dentritic
organs or respiratory 'trees' that develop as
outgrowths of the second and fourth gill
arches, and are located in the
suprabranchial chamber.

Histochemistry

3.1 Histochemical Studies Of The Respi-
ratory Membrance

A complete knowledge of the cellular
structure of the respiratory membrane of
the air-breathing organ is essential to
understand its physiology. The
histochemical study of the respiratory
membrane reveals five kinds of specialized
cells: (a) mucous cells, (b) adicophil
granular cells, (c) basophil mast cells, (d)
large bi-or trinucleate glandular cells, and
(e) mitochondria rich cloride cells in the
gills and accessory respiratory organs of
many air-breathing fishes (Munshi 1960).

The typical goblet type of mucous glands
are present in large numbers in freshwater
fishes such as, Catla catla, Labeo rohita,

Channa  punctatus,  Mastracembellus
armatus, Clarias batrachus, Heteropneustes
fossilis. In C. catla these respond to the
chloride test (Munshi 1964). This means
that besides mucous secretion, they also
play an important role in chloride
regulation. In air-breathing fishes viz C.
punctatus, C. batrachus and H. fossilis
only few mucous cells give positive
reaction with Ag NO3/HNO3 test for
chloride. The medullary hormones of
adrenal have profound effect on the
mucous cells of air-sacs and the gills of H.
fossilis and M. aculeatum respectively
(Guha et al 1967).The sulphated acid
mucopolysaccharide component of the
mucous keeps the air-sac moist and
lubricated during gaseous exchange.

The acidophil granular cells of the gill
epithelia are diastase resistant, PAs-
positive. Those belonging to the
connective tissue system are PAs-negative,
however, almost all the granular cells are
PAs-positive after extraction of lipids. The
granules of these cells are composed of
tyrosine-rich protein. The cells also appear
to contain a large amount of RNA. The
eosinophilic granular cells appear to
contain carbohydrate, protein and lipid
firmly bound with each other. Some of the
cells give positive reactions for alkaline
phosphatase. These cells do not respond to
AgNO3/HNO; test for chloride (Singh and
Munshi 1968).

The basophilic mast cells are present in
large numbers in the sub-epithelial
connective tissues of the gill lamellae of
Hilsa ilisha. They are closely associated
with blood capillaries (Munshi 1960). It is
quite meaningful that mast cells (which are
reservoirs of heparin and histamine) are
found in the gills of fishes.

JMSOS (54-60) NRJP Journals 2018 © All Right Reserve

Page 56



Morphological Analysis On Air-Breathing Fishes: An Overview
Kamini Kumari

The bi- and trinucleate glandular cells are
found in the gills of siluroid fishes. They
have been derived from the glands of skin
of these fishes (Munshi 1960). The
cytomorphosis of these glands has been
studied for the first time and throw light on
their origin (Mittal and Munshi 1970).

Chloride cells are found in good numbers
in many of the air-breathing fishes viz
Anabas and Clarias which live in brackish
waters also. The endoplasmic reticulum is
very well developed and a large number
ofmitochondria is found in these cells
(Hughes and Munshi 1973a).

Large amounts of reserve fats have been
discovered in true air-breathing organs of
amphibious fishes (Singh et a11973). The
stored lipids lie in the well-developed fat
cells of the connective tissue layer between
the respiratory islets and the muscles of the
airsacs. A direct correlation exists between
the vascularity of the organs and the
concentration of the fat globules, and they
contain both acidic and neutral fats. The
pharmacological action of adrenalin and
atropine was effective in bringing about
complete mobilization of the fat deposits
of the air-sacs of Saccobranchusfossilis in
vivo condition.

3.2 Enzyme Histochemistry Of The
Respiratory Muscles

The gill ventilation is under the influence
of buccal pressure and opercular suction
pumps. These pumps are operated by
means of a series of respiratory muscles.
The enzyme histochemistry of these
respiratory muscles has opened up a new
field of investigation and it also reveals
that the muscles operating these
respiratory pumps are composite in nature.
Red, white and intermediate muscle fibers

have been distinguished in the respiratory
muscles depending on their intensity of
reaction for succinic dehydrogenase
(Munshi et a11975). It has been noted that
the muscles innervated by the facialis
nerve are dominated by red fibers, whereas
those innervated by trigeminal are
dominated by white muscle fibers (Ojha
and Munshi 1975). The cytochemical
differentiation of the muscle fibers will
reflect their metabolic activities during gill
ventilation. The combined study of ultra
structure and enzyme activities of muscle
fibers provides an in depth understanding
of the muscle physiology which can be
correlated with behavioral patterns of air-
breathing fishes.

Both electron microscopy and enzyme
determination techniques were used by
Hochachka et al (1978) and Johnston
(1979) to determine the ultra structures and
enzyme activities of white and red muscle
fibers of Aruana and Arapaima, both
obligate air breathers.

Their study reveals that the white muscle
fibers in both species possess a rather
similar ultra structure, characterized by
large diameter, very few mitochondria, and
few capillaries. They also found that white
muscle fibersof Aruana displayed higher
levels of enzyme activity, while enzymes
in aerobic metabolism occurred at about
one half the levels in Arapaima.

No red muscle was found in Aruana, but
it was present in Arapaima and was fueled
by glycogenand lipid droplets. Their
studies led to a revealing conclusion that
the surface skimmer sustained a higher
oxidative capacity in its myotomal muscles
than that of the facultative air-breather.
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4. Morphometrics and development of
respiratory organs

An earlier study (Das 1927) detailed only
the morphometric aspect of the air-
breathing organ of Channa striatus and C.
punctatus  during  their  ontogenic
development. Whereas the more recent
morphometric studies (Hughes et a11973;
Hakim et al1978) explain the role of the
gas exchange machinery of the amphibious
fishes during their development and
growth. Recently, Dube and Munshi
(1974) have observed that Anabas
testudineus of the lower weight group
survived for a longer period than that of
higher weight group, when prevented from
surfacing. They reasoned that as the fish
grow, the rate of increase in gill surface

becomes less than that in the surface of the
accessory respiratory (labyrinthine) organ.

Dube and Munshi (1974)also found out
that the O2gas-diffusing capacity of the
gill of Anabas testudineus decreases at
faster rate with increasing body weight
than that of Clarias and Heteropneustes.
These findings explain why Anabas
ofhigher weight group dies when not
allowed to breathe atmospheric air
whereas the gills and skin of Clarias and
Heteropneustes are efficient enough to
take care of the total metabolic demands of
the fishes as they grow in size.The
estimation of the diffusion capacity of the
accessory respiratory organs of the air-sacs
of Amphipnous are less suited for oxygen
uptake than that of Anabas.

The morphometry of respiratory surface area can be used for gas transfer by using the

following equation (Hughes and Morgan 1973)

VO, = K (A PO,)/T.

where V0, = 0, uptake in ml 0o/min; A is the area in cm? for gaseous exchange; PO is the
mean difference between the oxygen tensions of water and blood; K is the permeation

coefficients (ml 0,/m/cm? mm Hg/min).

On the basis of morphometric deduction of
the surface area, its physiological aspects
can be inferred. These studies further have
practical importance in rearing and
transporting of these air-breathing fishes
(Munshi and Ojha 1974; Munshi and Dube
1974; Munshi et all974). Other
researchers (Lenfant and Johansen 1968;
Farber and Rahn 1970; Hughes and Singh
19704, b, 1971; Singh and Hughes 1971,
Magid and Babiker 1975;Stevens and
Holeton 1978;Magnuson et all1982;
Ischimatsu and Itazawa 1983a, b) have
also shown that there are considerable
variations among air-breathing fishes in
the degree of dependence on aquatic or

aerial respiration depending on degree of
development and efficiency of the
respiratory and  related  structures,
environmental limitations and metabolic
needs of the fish.

5. Ecology, Pollutants And Air-Breat-
hing Fishes

The extensive use of insecticides is
continuously polluting fresh water. There
are manifold effects of insecticides on
living organisms including economically
important fishes. They are also responsible
for a number of physiological and
biochemical disturbances. Metasystox is
known to be the most widely used
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insecticide against paddy sucking aphids,
spiders, mites, saw flies etc. It has been
proven by Natarajan (1981) that in the
pesticide contaminated water, the air-
breathing organs of Channa striatus playa
very important role by extracting O2 from
air during their stay in such contaminated
water. He also observed the existence of
DDT and Dieldrin-induced anemia as
shown by the low erythrocyte count, low
Hb content, light MCH and colour index
in Channa punctatus. The progressive
decrease in erythrocyte count,
Hbconcentration and total leucocyte count
were found in C. punctatus exposed to
malathion and methyl parathion. It has also
been observed by Natarajan (1978) that
when a climbing perch, Anabas scandens
is exposed to a lethal dose of sumithion, it
used its air-breathing organs extensively to
overcome the pollution stress for survival.

6. Hematology:

Hematology And Other Blood Para-
meters

A series of hematological studies on
Amphipnous, Anabas, Channa and
Heteropneustes indicate that the oxygen-
carrying capacity of blood is related to
body size of these amphibious fishes
(Dube and Munshi 1973; Mishra et al
1977; Pandey et al 1977). Recently, a
comparative study of the bloods of 45
species ofAmazonian fishes (Powers et al
1979) pointed out that thereis a significant
difference between water and airbreathers
CO, tension in the blood. Air-breathing
fishes have much higher CO, tension in
the blood and the arterial CO, tension of
water breathers is generally below 5 torr
(Rahn  1966).Whereas, in the air
breathersCO, tension ranges from 15to 43
torr (Rahn and Garey 1973).

Thus, it is apparent that with the evolution
ofair-breathing mechanism, adjustments
occur at the molecular level of CO, which
is the causative factor for efficient
hemoglobin function to counteract the
increased CO; load. Therefore, SOIPe of
the differences in the hemoglobin of air
and water breathers are related to the effect
of carbon dioxide on the hemoglobins of
the air-breathers (Farmer 1979). Further,
while studying the effects of CO, on
hemoglobin function of air-breathing fish,
Farmer investigated three major points.
First, to what extent are the oxygen
binding properties of non-mammalian
hemoglobins get influenced by CO, and
whether these properties are independent
of pH or not. Second, whether or not the
hemoglobins of water breathers differ from
the hemoglobins ofair-breathers with
respect to the magnitude of the effect of
carbamino CO; affinity. Third, whether or
not there is a correlation between Bohr
effectand effect of carbamino CO; on the
O, affinity of hemoglobin. He also found
that the blood CO, content of air-breathing
fish and amphibians is much higher than
that of water breathers, but hemoglobin
showed no adaptation to an increased CO,
load. But the drop in oxygen affinity of
hemoglobin caused by CO; is increased by
increasing pH for each hemoglobin
examined.

7. Conclusion

Being a warm water tropical fish the air-
breathers are not only widespread in India,
but the Indian biologists have made
significant contributions to the
understanding  of  their  functional
morphology. Gross morphology and the
behavioural aspects of the air-breathing
fishes have been researched more
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intensively than the applied aspects of
physiology and effects of pollutants on
morphology.
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INTRODUCTION

India's financial services sector is quite
competitive to face the changing
environment today. Several external forces
have affected the sector, including
socioeconomic, regulatory and technical
factors. Undoubtedly, changes in the
regulatory environment have had the
greatest impact in this area. In particular,
the importance of technology for financial
institutions of private commercial banks
has increased.

Currently, there are 35 private commercial
banks that operate in India and offer a
variety of products, but there are some
fundamental differences in structure and
performance. As competition among them
increases day by day, the
commercialization of financial products is
becoming a major concern.

This comparative study has focused on
several aspects of marketing, advertising,
positioning in the market and the
promotion of some private commercial
banks in the city of Kanpur. Private
commercial banks operating in India
constantly focus on understanding and
anticipating the needs of customers. They
have already made considerable progress
in a very short period of time. Many banks
have been rated as the best banks in Korea
with an internationally  recognized
CAMEL rating. They have already become
envious among competitors after achieving
success in a highly dynamic industry.
Commercial banks in the private sector
offer a range of diverse financial products.
They follow a variety of strategies to sell
such products. In this article, we will
mainly emphasize how private commercial
banks market their products.
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Objectives of the investigation.

The purpose of this study is to identify the
strategies used by private commercial
banks in India to market their products. At
the same time, this white paper focuses on
the understanding of important issues in
the development of the financial services
marketing strategy. We analyze the
relative position of private commercial
banks operated by the city of Kanpur,
pricing  strategies and  promotional
activities to determine their position in the
market and competition.

How to collect data?

The key data on the bank's service
marketing strategy were collected through
a guide interview of each bank official. In
this sense, structured questionnaires with
21 questions were used (see the Appendix
of the questionnaire). Complementary data
were  collected  from: Marketing,
Marketing of financial products and other
texts for brochures and reports of banks
selected for this document..

APPENDIX: Sample Questionnaire
Marketing of banking services: a comparative study of some private commercial banks in

the city of Kanpur
Name of the bank:

1. Do you use market segmentation for marketing financial products? As
2. Do you measure the needs of customers and the motivation for marketing financial

products?

3. Do you use differentiation attributes to sell your product? Then how

4. What promotional tools do you use to sell your financial products?

5. What advertising media do you use to promote your product?

6. Create and use a brand image for product marketing?

7. What is the pricing policy for the product compared to its competitors?

8. How do you add the comfort of space (distance) to your customers versus your

competitors?

9. Do you maintain a customer database in marketing of financial products?
10. Does your bank practice customer relationship management?
11. How does the bank manage customer relationships? Describe the various steps involved

in this process.

12. How do you use Internet banking or electronic banking with a competitive advantage?
13. What are the key factors in the development and maintenance of customer relationships?
14. What specific tasks do relationship managers perform for marketing financial products?

15. How do | handle customer complaints?
16. What are the customer retention strategies?

17. How do you measure customer comments on the products offered?

18. What is your strategy to sell your product as an individual sale?

19. Do you use direct marketing techniques to promote your products? Then how
20. Does your bank participate in social marketing for marketing purposes?

21. What kind of social marketing are you doing?
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Review of the literature

India's financial services sector is quite
competitive to face the changing
environment today. There are 30
commercial banks in the private sector in
India, each offering different products and
services, but there are some fundamental
differences in structure and performance.
As competition among them increases day
by day, the commercialization of financial
products is becoming a major concern.
This white paper focuses on marketing
strategies for financial products. First, it is
important to know what your marketing
strategy is and what financial products
your bank offers.

Marketing strategy

A marketing strategy can be defined as an
outline of the general marketing logic that
a business unit expects to achieve the
characteristics of its marketing objectives
and target markets, positioning and
marketing spending levels. Describe
specific strategies for each element of the
marketing mix and describe how they
respond to the threats, opportunities and
critical issues that are listed in your
marketing plan.

Understanding the  consumer  of

financial products

Understanding the needs and requirements
of customers is a guiding philosophy of
marketing. Marketing orientation
Organizations must be able to see their
business from the customer's perspective.
The motivation of the consumer, the
attitudes and perceptions of the company
and its products, and the understanding of
the decision-making process, as well as the
understanding of the broader aspects of

psychology and consumer behavior are
necessary.

Identify and guide the financial
perspectives.

The development of effective marketing
strategies involves understanding the
general patterns of consumer behavior of
financial services, as well as financial
institutions, especially commercial banks,
to understand the differences between
customer requirements and financial
products. This problem of customer
variation can be identified through market
segmentation. The benefits of market
segmentation can help you design your
marketing strategy. The precision of
market  segmentation  of  financial
institutions  contributes to competitive
advantage because it is one of the
conditions to develop an effective
marketing strategy. Several conditions
have been pointed out that affect the
effectiveness of the potential profitability
of a marketing strategy, such as the ability
to measure, the importance, the
accessibility, the ability to act and the
differentiation of objectives. Again,
commercial banks can formulate different
segmentations based on geographic or
demographic variables.

Development and management of
financial products.

The products are usually the basis on
which customer satisfaction is created.
Therefore, it is a key element of the
marketing mix. The products provide the
basis for competition, allow organizations
to generate revenue and provide an
indication of the strategic direction of the
organization. Therefore, financial
institutions are particularly interested in
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the processes and procedures associated
with new financial services and product
development, and the factors that
contribute to the successful adoption of
new products; How to manage the life of
the product to protect it from competition;
A method of brand use to differentiate
products in similar alternatives; When to
recover low benefit products in that range;
And how to effectively implement the
retirement process with minimal adverse
effects for banks and customers.

Distribution channel

The distribution includes a variety of
activities that culminate in the creation of
three types of utilities: time, place and
property. From a temporal perspective, the
implementation  allows  clients to
conveniently access financial services. The
products and services can be used by
customers who are in a convenient and
accessible location through the distribution
with respect to their location. With respect
to the distribution of possession, the
customer gives the customer access to the
product for future consumption or use. In
addition, distribution functions
communicate effectively with customers
and provide a means for customers to
communicate with banks.

Prices of financial instruments.

The price of a financial instrument can
vary in many ways. Some prices are clear,
others are not, some are based on monetary
value, others are not. For example, the
price of a financial instrument may be the
interest rate of a loan, the notification
required to withdraw money from the
account, the fee for soliciting advice, the
commission paid to a broker, such as a
broker.

Advertising and promotion of financial
products.

Promotions serve a variety of functions,
including providing information about
individuals and groups, persuading and
educating them, harmonizing them with
other elements of the marketing mix,
securing new customers, retaining existing
customers and improving employee
morale. Projection of the image of the
company. There are several ways in which
banks can connect with customers and
prospects. A specific combination of
promotional methods is called
"Promotional Blend". Includes mixed ads,
promotions, personal sales, promotions
and promotions, direct mail and direct
response ads.

Build and manage relationships with
customers.

Relationship marketing involves attracting,
maintaining and improving customer
relationships with organizations.
Establishing relationships with customers
is more than just a marketing function.
This is an organizational philosophy that
affects  operations and  processes,
employees, customer service and quality.

Analysis of data and results

The purpose of this document is to identify
marketing strategies for financial products
in private commercial banks in India,
especially in the city of Kanpur. The
private bank of India is a government-
owned bank, like a public sector bank.
Private banks in India can be listed
publicly. They can also be traded on the
stock exchange. The private bank of India
owns 18.2% of the total assets of the
Indian banking industry.
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We selected eight local commercial banks
(PCB) as a sample to identify marketing
strategies for financial products. The
survey was developed to identify strategies
related to the commercialization of
financial products. The questionnaire was
administered through a personal interview
process with the people involved.

The banks that we surveyed for the
research are:
1. Axis Bank

HDFC Bank

ICICI Bank

Oriental Bank Of Commerce
Karur Vysya Bank

ING Vysya Bank

Canara Bank

Badradi Urban Bank

© N o g &~ w DN

Analytical Part of the Questionnaire

Marketing strategy is an integration of
large number of factors; the questionnaire
was designed in such a way that it could
cover as much variables as possible. The
analyses of data from the questionnaire are
mostly descriptive. The analysis and
findings are given bellow:

a. Segmentation: Bases for
segmenting financial product
customer

Understanding customer and their needs
and requirements are important for
developing  marketing  strategy. By
analyses of questionnaire, it has been
found that the factors affecting in
segmentation of corporate banking and
consumer / personal banking are different.
The factors that banks emphasize to

identify the needs and requirements are as
follows:

For corporate customer:

» Financial Strength and credit
worthiness
Market Positioning

Reputation & Integrity

vV V V

Industries

» Listed Companies
For personal banking:

» Occupation

» Income and Propensity to save

» Attitude towards banking

» Market demand

» Geographic concentration

b

Measuring the Customer Needs
& Satisfaction

Out of the eight banks only one bank has
said they measure the satisfaction through
a written questionnaire and other two
banks measure it by a simple verbal
process. Others responded that they follow
up the customer and through their post
service behavior, they measure the
customer satisfaction.

c. Product Differentiation

Strategies

Innovation of new products is a rare case
for the local PCBs in India rather they
modify their offerings from that of their
competitors. They do this by analyzing the
reports, brochure or with client interview,
Central Bank’s information & regulations,
lending rate, deposit rate etc. The main
criterion for differentiation is made by the
pricing policy through lowering the
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lending rate from their competitors. Other
criteria for differentiation are: maturity of
products, market demand, and geographic
concentration. The major common criteria
for differentiation of financial products in
Private Commercial Banks:

1. Pricing Policy/Interest Rate

2. Maturity of Products
3. Market Demand/Trend
4

Geographic Concentration

d. Promotional Tools wused for
Marketing of Financial Products

From the survey it has been found that
banks use advertising media in a greater
extent, personal selling in a limited extent.
Public relations for promotional purpose
are used in medium extent. Analysis on
promotional tools used by banks shows
that advertising are widely used method of
promotion than personal selling. The
ranking on three mediums of promotion:

1. Advertising
2. Personal Selling
3. Public Relations

i. Advertising Media:

All banks use newspapers as the
promotional campaign and it is used to
communicate about the new offer or any
new news about the existing product and
service of the banks. TV commercials are
now widely used communicating vehicle
by the banks as the survey showed. Out-
door advertising media like bill-board,
brochures etc are being used by the banks
in medium extent. The rate of using three
advertising media:
1. Newspapers 100%

2. Outdoor Advertising 85%
3. TV Commercials 6

ii. Personal Selling:

Personal selling in the PCBs is not used in
an extensive or structured form. The role
of personal selling is taken by the
relationship managers but mainly by the
officers in branches. Only 35% of the
banks use the personal selling strategy to
market their products. Visiting corporate
clients negotiating with them for the rate,
presentation, attending client for both
corporate and personal banking etc are
some job done by personal selling.

iii. Public Relation:

The trend of using public relations in
marketing is growing over time. 63% of
sampled banks wuse public relations
activities to promote the bank’s image as
well as their products.

e. Branding Image and Symbol

Brand image and symbol are used in the
form of a name or symbol or a
combination of both to differentiate their
offerings from those of their competitors.
All banks try to use the brand image
through an attractive slogan and by
providing the quality service. Only one of
the sample banks has Brand Manager.
Priority Banking, Wealth Management
Counseling, etc. are some slogans used by
the banks to create a brand image.

f.  Pricing Policy

From the analysis of surveyed data it can
be said that 75% of the banks use
competitive pricing strategy, 13% follow a
mark-up pricing policy and 12% follow
brand-pricing strategies which lead to
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higher prices (interest rates) compared to
those of their competitors.

g. Spatial Convenience

Spatial convenience is provided by branch
location and technology driven delivery
services such as ATM. To create spatial
convenience branches and ATM booths
should be established near the target
customers. But branches and ATM booths
of local PCBs do not consider the
customers’  convenience, rather they
emphasize on rent advantage.

ATM is used to provide convenience by
placing them in locations like shopping
mall, in some central place of areas. Other
banks are yet to take initiative to provide
to provide service through ATMs. 63%
PCBs use ATM booths only in Kanpur
City.

h. Database Marketing

Private Sector Commercial Banks recently
have started customer database for
marketing purpose. The research shows
that all of the sample banks use database
for marketing of their products.

i. Internet Banking

Almost all the private banks have their
own website. Internet Banking has already
been started. But the operation is not so
much extended.
Following are the common features of
Internet Banking:

» View  account

transaction history
» Verify deposits
Check loan balances

balances and

A\

» Check loan payment information

» View interest information
» Various information regarding their

products

J. Customer
Management

Relationship

The survey shows that customer
relationship management (CRM) is not
being practiced by most of the private
banks. They have vague idea about CRM.
However, they try to follow these
important aspects of CRM. These are as
follows:

«» Customer Retention:

100% of the surveyed banks give
emphasize on retaining customers on the
basis of existing customers base. Customer
retention can also be made by effectively
managing customers’ complaints. The
survey found that customers are retained
through:
» Focus on existing customers

» Superior products & quality
service

Providing new facility
Technological innovation

Loyalty building & Satisfaction

YV V V VY

Quick response to customer needs

and problems

¢ Managing Customer Complaints:

Customer complaints are identified by a
number of ways: such as customer
complaint box, written form, verbal form.
The interviews show that the customer
complaint boxes are generally not used by
the customers. They usually make
complaint about their problems telling the
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relevant person in the bank. Complaints
are managed by taking quick actions.

¢ Relationship Managers (RMs)

The concept of Relationship Manager
(RM) is being now used in the commercial
banks but the job description of RMs is not
well structured as they should. The job of
RM is generally performed by the branch
officers. The interviews revealed that the
main job of Relationship Managers to
reach out to the customers both corporate
and personal, to make sure that the job is
done in a systematic manner within the
client’s time frame. The relationship
managers for corporate banking are very
much important because during the
relationship the bank attempts to solve the
problems of client organization and satisfy
its needs through a series of transactions.

k. Large Corporate Customers
VErsus Small Business
Customers:

The study reveals that banks understand
the differences in needs between larger
corporate customers and small business
customers. Small business customers are
more dependent on banks as a source of
finance, compared to large corporations
which usually have multiple banking
relationships and can use the bargaining
power to obtain better deals. As a result of
this, small businesses tend to be more
focused on price than larger corporations
which favor quality of service and
relationship development.

I. Societal Marketing: A Means of
Publicity:

The survey shows that a good number of
Private Sector Commercial Banks have

already been engaged in societal
marketing. They do this by engaging
publicity through contribution to the
charitable  issues, creating  public
awareness on some important issues and
sponsorship for many events, ideas and
education, or charitable issues. Some of
these activities are: donation to flood
affected, anti dowry movement, stipends
for students, rehabilitation for acid burned
etc. Sport sponsorship is used by the banks
in the live telecast of cricket and a few
games and offers a large viewing figures
and opportunity of targeting a wide
audience. This broadcast sponsorship is
intended to create popularity of the bank.

Conclusion

This paper is focused on the marketing
strategies of financial products in Private
Sector Commercial Banks (PCBs) in
Kanpur city with a view to identify what
they are now doing in this regard and what
are the future prospects of marketing of
financial products. Marketing is being
practiced by the banks is not so much
structured. The research shows that there is
a great potential in marketing of financial
products which will make the banking
sector more effective. The PCBs are now
feeling the greater importance of
marketing because of increased
competition, technological innovation and
government regulations. They are trying to
create a vision of marketing with a large
number of promising issues like: Customer
Relationship

Management,  Branding,
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Electronic Banking, Tele-banking, product
differentiation attributes, etc. Thus the
changing environment is creating a
changing demand for marketing strategies
and by developing an effective marketing
strategy banks can retain market shares
and profitability as well as competitive
advantages. Finally, it can be concluded
that although financial product marketing
of PCBs in India is in a growing stage, it
has a good potential for development, as

banks are now aware of its importance.
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Abstract

As an energy resource, biomass is very versatile in terms of the variety of forms. To simplify our
study, we will concentrate only on fuelwood in this paper.
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Introduction

A biomass gasifier based electricity
generation systemconsists of biomass
preparation unit, biomass gasifier, gas
cooling and cleaning system, internal
combustion engine suitable for operation
in dual fuel mode, and electric generator.
The producer gas obtained from fuelwood
can be used to generate power using a
diesel engine with diesel as pilot fuel and
producer gas as main fuel [1].

The annual delivered electricity output
(Eannuat) Of a biomass gasifier energy
system with rated power output of
electricity generator is dependent on its
capacity  utilization  factor  (CUF).
Assuming 21% conversion efficiency from
fuelwood to electricity, it can be modelled
using the following expression
Eannual = Pemc(8760 ~ CUF) (1)

and hourly energy output is given by
Eema(t) = Peme(t)XNprec (2) where Peuvic
is the rated power of biomass generator,
Esmc(t) hourly energy output of biomass
generator, and Npreg is the efficiency of
dual fuel engine generator.

Mathematical model of biogas generator
Biogas can be produced from livestock
manure and human sewage. A biogas
based electricity —generation  system
consists of a digester, a biogas collection
tank, internal combustion engine, a
generator as well as the piping and
controls required for successful operation,
The biogas is produced in the anaerobic
digester. This biogas can be used to
generate power using a diesel engine with
diesel as a pilot fuel and biogas as main
fuel [2].
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Assuming 27% conversion efficiency from
biogas to electricity, it can be modelled
using the following expression as
explained above:

E annual = Pees(8760 xCUF) (3) and hourly
energy output is given by
Escc(t)=Pscc(t)*Nprec (4) where Pgge is
the rated power, and Eggg(t) is the hourly
energy output of biogas generator.
Mathematical model of SPV generator
Solar photovoltaic (SPV) technology
involves the direct conversion of sunlight
into electricity through the use of
photovoltaic array. The sunlight impinging
on panels, i.e. irradiance (incoming solar
radiation), is measured in units W/m?. The
PV system power output (DC) has
approximately a linear relationship to the
insolation. Using the solar radiation
available on the tilted surface the hourly
energy output of the PV generator, can be
calculated according to the following
equation [3]

Erve(t) = G() x A x Npys (5)
where G(t) is the hourly irradiance in
kWh/m?, A surface area of the PV modules
in m?, Epva(t) hourly energy output from
PV, and Npyc is the efficiency of PV
generator.

All the energy losses in a PV generator,
including connection losses, wiring losses
and other losses, are assumed to be zero.
Eqg. (5) assumes that PV generator has a

tracking system and a maximum power

point tracker (i.e. n = 1). It also assumes
that the temperature effects (on PV cells)
are ignored.
Mathematical model of diesel generator
Conventional generators are normally
diesel engines coupled to generator. Diesel
generators supply energy in one of two
ways. Either they generate only the power
needed by the load (load following), or
they generate at nominal power and the
surplus energy (if any), is used to charge
the battery bank. In this study, a diesel
generator of both kinds is considered. The
generator model is designed in such away
that the diesel generator is always operate
between 80-- 100% of their kW rating,
while operating in conjunction with the
battery bank and other renewable
generators [4]. Energy generated by diesel
generator in an hour t is defined by the
following expression:

Ebec(t) = Ppes(t) X Npeg (6) where
Poec is the rated power, Epgg(t) is the
hourly energy output, and Npgg is the
efficiency of diesel generator.
Mathematical model of rectifier
The rectifier is used to transform the
surplus AC power from the MHG, BGG,
BMG, DEG to DC power of constant
voltage (when the energy generated by the
hybrid energy system exceeds the load
demand). The rectifier model is given

below:
Erec-out(t) = Erec-in(t) x Trec (7)
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EREC‘IN(t) = ESUR'AC(t) (8) at any time t,
Esur-ac(t) = Emna(t)) Esca(t) + Eama(t) +

Epec(t) - Evoad(t) (9)

where Egrec.out(t), Erecan(t) is hourly
energy output and input from rectifier
respectively, Esur-ac(t) amount of surplus
energy from AC sources, and Ngec is the
efficiency of rectifier.

Mathematical model of charge
controller

To prevent overcharging of a battery, a
charge controller is used to sense when the
batteries are fully charged and to stop or
decrease the amount of energy flowing
from the energy source to the batteries.
The model of the charge controller is
presented below:
Ecc-out(t)=Ecc-in(t)XNcc(10)
Eccn(t)=Erec-out(t)Esur-c(t)(11)

where Esyr-nc(t) is the amount of surplus
energy from DC sources, Ecc-out(t), Ecc-
in(t) is hourly energy output and input
from charge controller respectively, and
Ncc is charge controller efficiency.
Mathematical model of inverter

The photovoltaic generator and battery
produce DC power and therefore when the
hybrid energy system contains an AC load,
a DC/AC conversion is required. The
inverter model for photovoltaic generator

and battery bank are given below:

Epve-inv(t)=Epva(t)XNinv(12)
Egarrinv(t)=[(Esatr(t-1)-
ELoad(t)/(NinvXNpcha)] (13)

where Epye.nv(t) is the hourly energy
output from inverter (in case of SPV),
Egatr-inv(t) hourly energy output from
inverter (in case of battery), and Ny is
the efficiency of inverter.

Mathematical model of battery Bank

At any hour t the state of battery is related
to the previous state of charge and to the
energy production and consumption
situation of the system during the time
charge from t-1 to t. During the charging
process, controller when the total output of
all generators is greater than the load
demand, the available battery bank
capacity at hour t can be described by or
decrease the amount of energy flowing
Egatr(t) = Egatr(t-1)) Ecc-out(t) * Ncho
(14) On the other hand, when the load
demand is greater than the available
energy generated, the battery bank is in
discharging state. Therefore, the available
battery bank capacity at hour t can be
expressed as:
Egarr(t)=Egarr(t-1XEneepen(t)15  where
ENeeded (t) is the hourly energy needed
by the load side, Enetload (t) hourly
energy of load demand, EBATT(t),
EBATT(t-1)is energy stored in battery at
hour t and t-1 respectively, and Ncpg,
Npcue IS the battery charging and
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discharging efficiency respectively.

Meanwhile, the charged quality of the
battery is subject to the following
constraints.

SOCmIin<SOC(t)<SOCmax (16)
The maximum value of SOC is 1, and the
minimum SOC is determined by maximum
depth of discharge (DOD), SOCmin = 1 -
DOD (17)

Mathematical model of dump load

The dump energy is defined as the energy
produced by the renewable generators or
diesel generator but unused when the load
does not need all the energy and the
battery has reached its maximum capacity
and can not store more energy [3]. In this
study, a conventional electric water heater
is assumed as dump load. The hourly
dump energy is calculated as follows:
EDump(t)=ECC-OUT(t)-[(EBATMAX-
EBATT(T-1)/NCHG] (18)

Negative results are assumed as zero dump
energy. where EDUMP(t) is total dump
energy at time t, and EBATMAX is
maximum capacity of battery.

Mathematical model of load demand

The load demand determines the total
energy demand, E .., requested by the
load model of the system for each time
step in the simulation. In this case, there
are four types of electrical loads:
Household load (Lighting load, T.V., Fan,
and Ratio), Commercial load (small shops
lighting and floor mill), Industrial load
(saw mill/paddy huller), and Community
load (Primary health centre lighting, street
lighting, school lighting). Thus, the energy
demand of the loads can be expressed as:
ELoad(t)= EHHL(t)+ ECOL(t)+ EINL(t)+
ECNL(t) (19)

EHHL(t)= ECOL(t)= EINL(t)= ECNL(t)=
2=1[Pi X ti X n] (20)

where E|oq(t) is the total hourly load at
time t, Eqni(t) hourly household load at
time t, Ecoc(t) hourly commercial load at
time t, Ejn.(t) hourly industrial load at
time t, Ecni(t) hourly community load at
time t, Pi power consumed by appliance i,
ti time of appliance usage, n number of
devices, i type of device, and N is the
number of electric appliance used.
Conclusions

The proposed model can be used in
planning studies to determine the optimum
design of an autonomous hybrid energy

system.
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The majority of respondents sampled in this study showed positive attitude towards use of ICTs. In
this regards, 98% responded that ICTs are easy to use while about 87% feel comfortable working
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Introduction

According to Spacey et al., (2013),
attitudes, chiefly positive attitudes, are
assumed to be fundamental in the
acceptance, implementation and success of
new technologies. Literature relating to
people’s views of technology is expressed
in terms of attitudes to technology or
attitudes to change (Spacey et al., 2013).
For ICT systems to be successful, it is
suggested that staff need positive attitudes
to ICT (Fine, 2006; Evald, 2006).
Attitudes have been suggested to influence
behaviour but the research in this area is
varied in its conclusions.  Social
psychologists, Fishbein and Ajzen (2005)
submitted in the Theory of Reasoned
Action (TRA) that an individual’s
behaviour is determined by one’s intention
to perform the behaviour, and that this
intention is influenced jointly by an

individual’s attitude and subjective norm
(the latter is a measure of how people are
influenced by their peer’s opinions).

Applying this understanding to an
individual’s acceptance of management
information systems, the Technology
Acceptance Model (TAM) (Davis, 1989)
suggested attitude influences behavioural
intention to use, and subsequent actual use.
TAM also includes the constructs of
perceived usefulness and perceived ease of
use. Perceived usefulness is the extent to
which a person believes that using a
system (or computer programme, for
example) will enhance their performance,
whilst perceived ease of use is the extent to
which a person believes that use of the
system will be free from effort. These two
constructs have an important impact on a
person’s attitude toward using the system
but, unlike the TRA, Davis found that
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attitude did not completely mediate
between beliefs and intentions (Mathieson,
2011). This suggests that an individual
could hold negative attitudes to a system,
but would still use it because it has high
perceived usefulness (Dillon and Morris,
2006). The success of any initiatives to
implement technology in an educational
program depends strongly upon the
support and attitudes of people involved. It
has been suggested that if librarians
believed or perceived proposed computer
programs as fulfilling neither their own or
their students’ needs, they are not likely to
attempt to introduce technology into their
teaching and learning. Among the factors
that affect the successful use of technology
in library are librarians’ attitudes towards
computers (Huang & Liaw, 2005).

Data tabulation and result analysis

Attitude, in turn, constitutes various
dimensions.
Objectives of the Study

The general objective of this study was to
survey librarians’ attitudes towards ICTs
in selected university libraries in Edo
State. The specific objectives of this study
are:

1. To find out librarians use available
ICTs

2. To examine the frequency of ICT use
by librarians.

3. To investigate the purpose of ICT use
by librarians in the library.

4. To examine the attitude of librarians
towards ICTs use for service delivery

5. To find out factors that influence the
attitude of librarians towards ICT use
service delivery

Table 1: Purpose of ICT Application in Libraries

S | Purpose of ICT Application Strongly | Agree | Disagree | Strongly

no Agree Disagree

1 Expand library Services | 65 15 8 -
rendered to users

2 Activities are together in one | 79 5 - -
place (ease of control)

3 Ease of Library co-operation or | 76 6 2 -
connectivity

4 Improved Financial | 65 11 8 -
management & time-saving

5 Enhances daily routine activities | 68 13 2 -
basis very effective

6 Information  resources are | 71 13 - -
delivery easily and faster
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Purpose of ICT Application

WStronglyAgree  WAgree  WDisagree Strongly Disagree

Table 2: Which of the following ICTs do you use for service delivery?

Use of available ICTs Available Not available
Computers 84 -

Computers connected to internet 55 29

CD -ROM 57 27

Telephone 82 2

Fax machine 3 81

OPACs 36 48

Printer 72 12

E-book 40 44

Use of available ICTs

M Available Not available
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while the Fax machine was almost not
used except by just 3.6% of the
respondents.

From Table 2 it can be seen that the
respondents mostly used computers
(100%), Telephone (97%) and Printers
(85.7%) rendering services to users
Table 3: How often do you use the available ICTs

Frequency of use of available ICTs by | Every day Per week Per never
librarians month
Computers 82 - 2 -
Computers connected to internet 55 15 7 7

CD -ROM 49 24 6 5
Telephone 84 - - -

Fax machine - - 3 79
OPACs 10 19 7 28
Printer 54 19 9 2
E-book 20 39 15 10

Frequency of use of available ICTs by librarians

W Everyday MPerweek W Permonth never

28
4
3 19 7 2
-~ oy

82

0
=
Telephone
Printer

Computers

Computers
connected to
Internet

€0 - ROM
Fax machine

39

Table 3 reveals that the respondent
used the computer and phones on daily
basis in the process of service delivery
Table 4: For what purpose you use ICTs in thelibrary

while the fax is used on a monthly
basis by a meagre minority (3.6%).

Purpose of use of ICTs by librarians?| Strongly | Agree |Disagree | Strongly
Agree Disagree

To help users doing research to find| 52 31 1 -

theinformation they need

Digitizing collections for onling 24 55 5 -

access
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Answering incoming reference| 37 47 - -
question via telephone, email, fax and

chat

For collaboration interactivity 28 53 1 2

From Table 4 it can be deduced that the
librarians have positive attitude towards

fact the respondents generally refused
the negative attitude scale while they

ICTs wuse for information service completely accepted the positive
delivery. This is obvious based on the attitude scale.
Table 5: Attitude of librarians towards the use of ICTs
Variables Strongly | Agree | Disagree| Strongly
Agree Disagree
ICTs will only put more work on the - - 34 36
shoulder of librarians.
| can’t think of any way that ICTs - 1 34 35
willenhance my career as a
librarian.
ICTs are not exciting to use. - 1 31 38
I avoid using ICTs whenever | can. - - 29 41
Capable librarians do not need ICTs - 4 27 39
tooperate in the library efficiently.
Use of ICTs in libraries reduces the 9 8 28 25
personal treatment of library users.
I think that ICTs are very easy to use. 42 27 1 -
| feel comfortable working with ICTs. | 49 19 2 -
ICTs will create more jobs than 28 21 17 4
theyeliminate.
ICTs dehumanizes society by 4 12 41 13
treatingeveryone as a number.
ICTs isolate people by inhibiting 16 29 13 12
socialinteraction.
Table 5 shows that majority (98%) of the responses on the use of telephone where

respondents primarily use the available
ICTs to assist researchers while the 100%
of the respondents use the ICTs answering
user queries. And this follows from the

the whole respondents also agreed to using
it daily.
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Conclusion

The findings show that there is
considerable use of ICTs for service
delivery in the libraries studied. However,
crucial ICT tools such as OPACs, E-books
and fax machines were rarely used. This is
probably due to the fact that they are
expensive and in most cases not available
for librarians to use. The findings also
show that tools like computers, telephone,
printers and CDROM were used by
librarians on daily and weekly basis. This
suggests that rudiment ICT tools were
used daily by the librarians.

The majority of respondents sampled in
this study showed positive attitude towards
use of ICTs. In this regards, 98%
responded that ICTs are easy to use while
about 87% feel comfortable working with
ICTs. This finding is in variance to
findings of Igberia, Johnson, &
Chakrabarti (2012), who found that there
is widespread fear and negative attitude
that have slowed progress of ICT
implementation. The reason for this
variance could be due to the time lag and
the widespread ICT training in the
Nigerian library scene. This is perhaps
why Shuva (2005) opined that librarians
attitude to the use of the information
communication technology in the library
depends largely on the influence of the
ever changing digital landscape. The
findings equally revealed a host of factors
influencing the librarian’s  positive
attitudes towards ICTs. These include peer
opinion /influence, knowledge of ICT, and
possession of ICT literacy skills.

Recommendations

Based on the findings of this study the
following has been recommended to drive
increased use of ICTs for information
service delivery:

. There should be procurement and
training in the use of fax machine,
provision of adequate computer
facilities, purchase and servicing of
official telephone

. Librarians should be exposed and
trained on how to use emerging
technologies for service delivery in
the library

. The library work environment should
encourage peer interaction and
knowledge transfer by organizing
regular in-house trainings and train-
the- trainer seminars

. Librarians should be giving grants to
tour libraries in foreign countries
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Publication.

Conference Papers

Author(s) of paper — Family name and initials. Title of paper. In: Editor(s) Family name and
initials, editor(s). Title of Conference; Date of conference; Place of conference. Place of
publication: Publisher’s name; Year of publication. Page numbers.

Newspaper and Magazine Articles

Author(s) — family name and initials. Article title. Newspaper title (edition of paper eg.
Weekend edition). Date of publication — year month (3 letter abbreviation) day: Sect.
Location eg. A:12 or Business 5 (5 is the page number) column number is applicable eg. col.
1)

Reports and other Government Publications

Author(s). Title of report. Place of publication: Publisher; Date of publication — year month if
applicable. Total number of pages if applicable e.g. 24 p. Report No.: (if applicable)

Thesis
Printed Thesis: Author. Thesis title [type of thesis]. Place of publication: Publisher; Year.

Online Thesis: Author. Thesis title [type of thesis on the internet]. Place of publication:
Publisher; Year [cited date — year month day]. Available from: Name of database/web
address

For further queries mail us at info@nrjp.co.in
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Pre-Submission Checklist

In order to reduce the chance of your manuscript being returned to you, please check:

» Author information: Have you provided details of all of your co-authors? Is the
information that you have entered into Scholar One the same as the information on the
manuscript title page?

» Manuscript Length and Formatting: Have you checked that your manuscript doesn’t
exceed the requirements for word count, number of tables and/or figures, and number of
references? Have you provided your abstract in the correct format? Have you supplied any
required additional information for your article type, such as key messages?

* Tables: Have you embedded any tables into the main text? Have they been cited in the text?
Have you provided appropriate table legends? Have you uploaded any lengthy tables as
supplementary files for online publication?

» Figures: Have you uploaded any figures separately from the text? Have they been supplied
in an acceptable format and are they of sufficient quality? Are they suitable for black and
white reproduction (unless you intend to pay any required fees for colour printing)? Have the
files been labelled appropriately? Have the figures been cited in the text? Have you provided
appropriate figure legends?

» References: Have all of the references been cited in the text?

« Supplementary Files and Appendices: Have you supplied these in an acceptable format?
Have they been cited in the main text?

« Statements: Have you included the necessary statements relating to contributorship,
competing interests, data sharing and ethical approval?

 Research Reporting Checklists: Have you either provided the appropriate statement for
your study type, or explained why a checklist isn’t required?

» Permissions: Have you obtained from the copyright holder to re-use any previously
published material? Has the source been acknowledged?

* Reviewers: Have you provided the names of any preferred and non-preferred reviewers?

« Revised manuscripts: Have you supplied both a marked copy and a clean copy of your
manuscript? Have you provided a point by point response to the reviewer and editor
comments?




Editorial Information

NRJP journals on behalf of Swaranjali publications; cordially invite you as EDITOR in the respective
journal of your expertise field, According to your area of interests and specialization; We are happy to
know about you, your rich experience and the areas of interests/ scientific work, that encompass to a
big extent. We shall really feel fortunate by having you as an Editor; your joining will certainly
enhance our expert representation in the esteemed editorial board.

To Join The NRJP Editorial Team:

1. Click on the title of the Journal (Select Journal from www.nrjp.co.in)

2. Register as an Editor and Author

3. Create Username and Password

4. Login with the same Username and Password

5. Submit your Paper by filling the details or go with the paper assigned to your with editorial
responsibility.

You may also join the editorial Board directly by mailing us your CV and short biography on
info.nrjp@gmail.com .

In General standard on suitability of Manuscripts should be keep during reviewing the manuscripts:
Originality- Novel that has potential to significantly add / support the research already published /
known to us through available literature.

Subject relevance and scientific reliability.

Importance in terms of application or otherwise to scientific/ business community in particular and
the society in general of the subject dealt.

Adequacy of abstract, key words.

Appropriateness of approach or experimental design, adequacy of experimental techniques
(including statistics where appropriate, need for statistical assessment). Methods adequately
described/ appropriate or not.

Results relevant to the problem posed/ credible or not.

Answers to questions- Soundness of conclusions and interpretation, interpretation and conclusions
warranted by the data, reasonable speculation and clarity of the message.

Relevance of citations and their up to date inclusion. Obvious omission(s) if any.

Relevance of the figures and table, clarity of legends and titles.

Presentation in entirety, considering writing style, clarity in expression.

PS: For your convenience we have done the plagiarism checking, proofreading of the manuscript and formatting
at our end and yes free of cost. Your role as an editor is to go through the technicality and relevancy of the paper
according with the journal criterions. We are subscription based Journals we does not cost from authors and we
did not providing any reviewing fees, rather we are providing a letter of the Reviewing for your academic add-
ons which enlisted the number of paper reviewed by you.

You are also requested to provide us with the latest version of your CV or the URL of your online

CV, at your convenience and a formal acceptance email regarding accepting the editorial board
membership of the journal.

Hope We Had a Great Journey with Your Experience and Our Hard Work.
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Peer Review Process

Every author’s draft undergoes a Double blind review process at NRJP Journals. The process,
involves a closed review of the manuscript by two peers concealing the identities of the author
and the reviewers. The sole reason for blind review is to avoid any conscious or sub conscious
bias. We strive for a quick but through review which generally takes 12-14 days.

1. PRELIMINARY SUBMISSION
Author submits the research paper (manuscript) through online submission form available on
our website. Receipt of the paper is issued to author

2. INITIAL SCREENING OF THE PAPER
Forwarded to the sub editor of the respective journal to review the paper submitted to ensure it
fits with the standard. Plagiarism tests are performed in accordance with zero-plagiarism policy.

3. BLIND REVIEW BY PEERS

The paper from the sub editor is forwarded to two peers for a critical analysis to:

Judge the relevance of literature studied, Study the Methodology defined and adopted, Check on
the integrity of the scientific work, Evaluate the study’s findings and their significance to the
academia, Ensure the accuracy of References.

A weighted score (out of 10) is calculated on the basis of criteria mentioned above and is
assigned to the manuscript as the "Peer 1 Assessment Score" "Peer 2 Assessment Score"

Paper evaluation by referees consumes approximately 12-14 days, henceforth the assessment
scores, with the review comments are forwarded to the Chief Editor of the respective journal for
a final evaluation.

4. FINAL ASSESSMENT BY CHIEF EDITOR

Assessment scores are then shared by the referees with the Chief Editor

A quality check for Grammar, Language, Layout & Format, Style and Graphic Quality of
Ilustrations and Peers’ score is performed by Chief Editor, his final judgment of whether the
manuscript be published or not

ACCEPT ASITIS

Manuscript may be accepted with no needed modifications if it is flawless on all aspects
Processed article is shared with the Author for review, upon which the same is published.
ACCEPTED WITH CHANGES

Your paper might call for some alterations with respect to the referees’ comments after being
assessed through the review process. Suggestions are also entailed for better portrayal of ideas.
Comments from Peers and Chief Editor are shared with the Author to revise accordingly.
REJECT

Irrelevant subject, inappropriate or flawed analysis, existence of plagiarism or incorrect
references might lead to rejection of your paper. Rejection Email is sent to the Author.

Note: The final decision regarding the publication of journal is taken by the Chief Editor
whether the manuscript will be accepted, rejected or any changes are to be made in it.

If any discrepancy or plagiarism is founded in the submitted paper, the manuscript stands
rejected (or subjected to revision by the author)

Website: www.nrjp.co.in
Email: info.nrjp@gmail.com, info@nrjp.co.in
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LIBRARY RECOMMONDATION FORM

Please forwanrd this form to your Librarian or Library Acquisition Committee
Dear Librarian:
I would like to recommend the NRJP Journals below:

Journal of Retail Marketing & Distribution Management

Journal of Business Management & Quality Assurance

Journal of Public Policy & Environmental Management

Journal of Accounting, Finance & Marketing Technology

Journal of Commerce, Economics & Management

Journal of Management Science, Operations & strategies

Journal of HR, Organizational Behavior & Entrepreneurship Development

Journal of Bank Management & Financial Strategies

Journal of Social Sciences & Multi Disciplinary Management Studies

Journal of Industrial Relationship, Corporate Governance & Management Explorer

I recommend the journals for the following reasons:

» REFERENCE: NRJP Journals is directly related to my field and is an important
source of reference for my research. I need to refer to articles from NRJP Journals
frequently in the course of my work.

STUDENT REFERRAL: It is critical that students have access to this information
to best facilitate their course work and academic pursuits. I will be referring my
students to NRJP Journals regularly.

BENEFIT FOR LIBRARY: NRJP Journals will be a valuable addition to the

library’s collection of scientific resources. Its acquisition will assist the library in
fulfilling departmental, faculty and student needs.

OWN AFFILIATION: I am a member of the editorial or advisory board and
strongly support NRJP Journals as essential scientific resources. I regularly
recommend articles to students and colleagues.

Additional

Department: ......coooiiiiiiiiiiet e st e e
Email: oo Tel: o

SINATUTE: ...ovveeeiieeeieeeiee e e Date: ...coovieeeieeeeeeeeeee,

To order NRJP Journals
National Research & Journal Publication
A Unit of Swaranjali Publication
FF1, Plot No1-B, Sector10 B, Vasundhara, Ghaziabad UP-201012.
Mobile: +91- 8700124880, 9560298789
E-mail: info.nrjp@gmail.com, info@nrjp.co.in

Website: www.nrjp.co.in
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INFORMATION FOR LIBRARTANS

We support research librarians to catalog NRJP journal in the midst of their library's
electronic journal assets. As well, it may be noting that NRJP journal's open source
publishing system is suitable for libraries to host for their faculty members to use with
journals they are involved in editing.

Subscription Details:

Online Mode:

Register with the NRJP journals as reader and pay using NEFT Transfer of Fund in NRJP
account (Details provided in Subscription Form).

Offline mode:

Subscribers may download, print, fill out, and attach cheque or demand draft and duly filled
Subscription form stating the name of NRJP Journals and duration of subscription to the
postal address given below by a secured post.

To,

National Research & Journal Publication

A Unit of Swaranjali Publication

FF1, Plot No1-B, Sector 10 B, Vasundhara, Ghaziabad UP-201012.
Mobile: +91- 8700124880, 9560298789

Subscription and Access Norms General

Journal strives to bring- out its issues regularly, but we cannot guarantee on its
uninterrupted publication. Journal is not liable for any loss or consequences that might
occur owing to the delay or non- publication of a manuscript in a scheduled issue of this
journal. The Director, NRJP Journals, who is also a chairman of the Publication
Management Team of the NRJP Journals, is empowered to change the subscription rates of
the Journals for an ensuing subscription year with or without a notice to the subscribers.
NRJP Journals, reserves all rights for any change in policy without prior notice.

Individuals

NRJP Journals online access has been provided solely on individual basis, hence a user is not
supposed to share log-in id and password with anyone. A user needs to ensure that logs-out
after completing work, else access will be denied in the next session. In case your log-in id
and password are compromised, please intimate us at the earliest.
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Subscribe our Print Journal and One Year Online
Subscription will be FREE

Institutional /Yr

Name of the Journal (3 issue) in Rs.

Journal of Retail Marketing & Distribution Management 4000/~

Journal of Business Management & Quality Assurance 4000/~

Journal of Public Policy & Environmental Management 4000/~

Journal of Accounting, Finance & Marketing Technology 4000/~

Journal of Commerce, Economics & Management 4000/-

Journal of Management Science, Operations & strategies 4000/-

Journal of HR, Organizational Behaviour & Entrepreneurship

Development 4000/~

Journal of Bank Management & Financial Strategies 4000/-

Journal of Social Sciences & Multi Disciplinary Management

Studies 4000/

Journal of Industrial Relationship, Corporate Governance &

Management Explorer 4000/-

*All subscriptions are payable in advance and all rates include postage and
taxes. Subscribers are requested to send payment with their order whenever
possible. Issues will be sent on receipt of payment. Subscriptions are entered on an
annual basis, i.e. January to December and are subject to renewal in subsequent
years. Prices are subject to change without notice.




Please find our Banking details for making NEFT / RTGS:

Bank Name : IDBI Bank

Bank Location : IDBI Bank Itd, Sector-9, Vasundhara, U.P. India
Account Number : 1990102000001359

Account Name : Swaranjali publication

IFSC Code : IBKL0001990

Swift Code : IBKLINBBAS3

Please Send Demand Draft / Cheque to following address:
National Research & Journal Publication
A Unit of Swaranjali Publication
FF1, Plot No 1B, Sector10 B, Vasundhara, Ghaziabad UP-201012.
Mobile: +91- 8700124880, 9560298789

*NOTE: Cheques / Demand Draft should be in favor of Swaranjali Publication

After making the transfer, please send an email to: info.nrjp@gmail.com with the Following
details:

The NEFT UTR Number:

Date of Transfer :

Amount Transferred :

Journals you wish to subscribe :

Subscription Period :

Your complete address for sending the journals (with pin code)

Key Features
e Subscription Period: January to December
e Annual Subscription for Print
e Frequency - 3 times a year

Terms and Conditions for Subscriptions:

e The Indian Rupee (INR) prices quoted are definitive and fix.

e Please contact our subscription address and department for details.

e All listed journals are available in print editions. For back volumes, contact our
subscription department for pricing and availability.
Each subscription or access right is personal to the subscriber, and is a non exclusive,
non transferable right of access from the date of contract.
NRJP Journal strives to bring- out its issues regularly, but we cannot guarantee for on its
uninterrupted publication. The Journal cannot be held responsible for postal or customs

delays.
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All subscription orders must be prepaid. Orders will be processed only upon the
realization of full subscription amount

These rates are only applicable for printed Journal sales in India.

The subscription charges are for the print edition of the journal and are not linked to
online access which is offered free of cost to the Indian subscribers

Subscription rates for NRJP Journals are reviewed yearly and come into effect on 1st

January for that year corresponding January to December subscription

The right to amend/change access and subscription policies rests with NRJP Journals
Change of address of dispatch should be intimated to NRJP Journals at least 2 months
prior to the dispatch schedule as per the frequency by mentioning subscriber id and the
subscription id

If due to any reason a journal ceases its publication during the period of subscription,
subscriber is given an option to select any other journal at no additional cost. Subscriber

may also claim a refund for the said journal only.

To subscribe, please contact us at: info@nrjp.co.in

Write any query or send yvour orders

To,

National Research & Journal Publication
FF 1, Plot No 1B, Sector10 B
Vasundhara, Ghaziabad UP-201012.
Mobile: +91- 8700124880, 9560298789
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Website
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NEFT / RTGS Remittance Details
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To order NRJP Journals
National Research & Journal Publication
A Unit of Swaranjali Publication
FF1, Plot No1-B, Sectorio B, Vasundhara, Ghaziabad UP-201012.
Mobile: +91- 8700124880, 9560298789
E-mail: info.nrjp@gmail.com, info@nrjp.co.in
Website: www.nrjp.co.in
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publish your

Publish your Thesis in the form of book & get 20 API,

Publish your Projects in the form of book & get 15 API,

Publish your Dissertation in the form of book & get 15 API,
Publish your Proceedings in the form of book & get 15 API,
Publish your Edited Book in the form of book & get 20 API,
Publish your Course Books in the form of book & get 20 API,
Publish your Reference Books in the form of book & get 20 API,

Publish your books with ISBN to increase your academic API, with

minimum processing charge. The service provided from our end is
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+ Maximum circulation of Books
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Swaranjali Publication

(In collaboration with NRJP JOURNALS)

LEADING PUBLICATION FOR HIGHER EDUCATION
(In consortium with Profoundly Educated And Highly Experts Team)

Services provided

CONFERENCE RELATED CONSULTANCY
e Preparation of Souvenir, Proceedings, and Edited Book with ISBN No.
Online portal for Conference Web Advertising with highest visitors across India and World
Visit www.webinar.nrjp.co.in
Preparation of posters, banners, conference related accessories
Assistance for momentum, medals, certificates
Conference Edited Book Published online with Conference Series Association of NRJP
Journals
e Visit www.conference.nrjp.co.in

NAAC ACCREDITATION RELATED CONSULTANCY
e Document preparation assistance for Accreditation for all cyclel1, Cycle 2, Cycle 3.
o IIO0A, AQAC, AQAR, SSR document preparation
¢ Online portal submission and upload assistance

BOOK CONSULTANCY

Preparation of' book With a profound and professional team
Publish with ISBN No. Within 10 days

High quality print material

Cheapest Price ever

E-book facility available %
Indexing of your books on Google search engine.
Hindi to English transliteration

JOURNAL PUBLICATION (REFERED BY CSJM UNIVERSITY)
e [REE OF COST PAPER PUBLICATION

Plagiarism free original articles, Papers across the globe

Swift publication and ahead of print and online issue

Highly qualified professional editorial board

Automated author support and guidance

Ethical professional publication practice

Professional copyediting services

Best quality journals with ISSN no and referred by CSJIM university,

Maximum citation, Highest circulation

High citation rate, ONLINE ACCESS FREE

Cheapest subscription price



THESIS CONSULTANCY
e Thesis /Dissertation Writing related consultancy
e High profound experts of STATISTICAL ANALYSIS
e Tabulation and graphical representation ot the Research Data with OROGIN and other graphical
software.
e ANOVA, Post ANOVA, Post HOC, Correlation and regression analysis by SPSS and other
Statistical Software with full description analysis
Compilation of thesis with profound and professional team
Hindi to English transliteration
Thesis published with ISBN No in book format
Online circulation free of cost.
Highly advance MONOGRAPH PRESS ONLINE PORTAL.
Visit www.monograph.nrjp.co.in

ACADEMIC PERFORMANCE INDICATOR (API) CONSULTANCY
e How to increase you API worried? Contact us

Paper publication Portal free of cost with NRJP Journals

Visit www.nrjp.co.in

How to write papers (research and Review papers)

Compilation of Books And Book Chapters

CONTENT WRITING CONSULTANCY

e Highly skilled and proficient CONTENT WRITING team

e Compilation of Books And Book Chapters

e High profound experts of STATISTICAL ANALYSIS

e Tabulation and graphical representation of the Research Data with OROGIN and other graphical
software.

e ANOVA, Post ANOVA, Post HOC, Correlation and regression analysis by SPSS and other
Statistical Software with full description analysis

e Assistance providence for text / reference book writing

e Graphic designing

e Hindi to English transliteration

LIBRARY RELATED CONSULTANCY

Purchase books at highest discount rate ever for your college library
Purchase journals with best discount rates

Purchase text book reference book for all subjects

Purchase Computer Accessories and Peripherals

LAUNCH SOON ONLINE CERTIFICATION COURSES
FOR VARIOUS JOB ORIENTED EDUCATIONS

For more information visit www.nrjp.co.in
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