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Abstract - Machine-to-Machine Communication (M2M), sometimes also entitled as Machine-to-Machine
Communication Area Networks which has been a dynamic research area above the past few years and it
is an essential ingredient of Engineering and Industrial Applications (EIA). The sensor nodes in the
network are limited in energy, therefore, communication ability also restricted. So, in this case, this
appears particularly significant for the development and designs direction finding the protocol for the
broadcasting of the sensing data successfully. For the conservation of energy, a novel approach is
preferred that is an Energy-Balanced Routing Algorithm based on the Forward-Aware Factor (FAF-
EBRA). The new concept is introduced in FAF-EBRA is hop is a segment of the path between starting
place and target. The hop count refers to the number of intermediate devices through which data must
pass between source and destination. In the method of FAF, the next-hop node chosen as per the
perception of communication link weight and the forward energy density and additionally local topology
reconstruction mechanism is designed for load-balance among the nodes. The FAF-EBRA is evaluated
with LEACH & EEUC and the results obtained through the experiments that FAF-EBRA better
performance in terms of the consumption of the energy, which prolongs the network lifetime and gives
assurance to maintain high Quality of Service of M2M Communication area networks.

Keywords: Energy Balanced, Forward-Aware Factor, Engineering and Industrial Application, Machine-to-
Machine Communications.

1. Introduction

The Machine-to-Machine communication is an autonomous network system of wireless and it is organized
with a vast number of micro sensors with limited energy in the stream of a lot of Engineering and industrial
applications (EIA). Now, M2M is extensive acts as a useful communication technology to put together both the
home applications and communication in the field applications of engineering and as well as industry. A power
supply is a limited one in the sensor networks. Consequently, the design of the shape of a local-area network or
other communications system, a direction-finding algorithm is vital and a key to work to study an extensive
level M2M communication system. In M2M controlling of topology and routing design, it needs to balance the
utilizing of energy, connectivity, and multiple mechanisms are applied. The majority of the networks of EIA are
independent of time role, and scope, converge to a similar architecture and so pollsters tried to make a unified
replica for complex networks in the last decades. It is outstanding that remote feeler systems are a self- alliance
framework with a remote system composed of the sum of strength constrained the miniaturized degree of feelers
under the flag of Engineering and Industrial Application (EIA) [1], [2].

At present days, M2M network is a successful medium that is largely utilized to coordinate the data
universe of ETA [3]-[6]. Each sensor center consisting of a sensor and a switch, and its capacity to register,
accumulation of stockpile is in the limit, correspondence capability, and the supply of the power is restricted. In
this way, it delineates of the topology of the system, steering calculation, and convention is the most vital and
key work to examine the extensive scale M2M correspondence framework [7]-[12].

As of late, it is outstanding that remote feeler systems are a self- alliance framework with a remote system
composed by the sum of strength constrained miniaturized degree of feelers under the flag of Engineering and
Industrial Application (EIA) [13] [14]. A huge segment of the actual systems of EIA is autonomous of their age,
capability, and also, it unites to designs [15], [16], therefore analysts attempted to construct a brought together
an innovative replica in the complicated systems.
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In [17], Erdés, as well as Rényi, suggest ER arbitrary diagram show given great chart hypothesis and
measurable material science.

In [18], the global property of the complex structure of the system is set up by Watts and Strogatz. In [18],
the worldwide things of the multifaceted system are set up by Watts and Strogatz, set up WS world
organization. In [19], Barabasi and Albert build the BA show, uncovers the without a level of scale. In [20], the
BBYV model is manufactured by Barrat, et al., this model explains the quality of associations and modifications
of accumulation of quality into the novel thought. In the present scenario, the model of BBV is mainly utilized
to investigate the genuinely complicated systems, for example, a joint effort of the researcher put in order (SCN)
and overall airplane fatal point of the system (WWAN) [21]- [23]. Like SCN and WWAN are dissimilar nodes
and its structures of their group (bunches) in M2M communication, critical nodes (group heads) have a huge
number of organizations than normal nodes.

Many nodes look into "energy opening" which explains that the stream of information on every association
fluctuates broadly in WSAN in light of these assorted separations to the sink node.

Therefore, it is not a proper reasonable one to speak to an association as associated ("1") or connectionless
("0™). Besides, global data controlled in M2M of EIA sensors deal data their "neighborhood world". By and
large, the weighted system and neighborhood hypothesis are fitting to show M2M of EIA. When compared to
the LEACH and EEUC the proposed system FAF-EBRA gives the best results to increase the lifetime of the
M2M communication network.

2. Related Work
2.1 Low Energy Adaptive Cluster Head (LEACH) Procedure

LEACH procedure is a well-known WSN tree based routing algorithm in which nodes are having the
capability for reorganization of local topology. In the LEACH routing protocol, the nodes sort out themselves
into local cluster, the routing process divided into set up stage and steady state stage, in the setup stage the
clusters are formed and in steady state stage data is transferred from the nodes to the sink node under [1]-[3].In
the set up stage, every node pick a random number in the between 0 and 1,if this number is not up to the
threshold value T(n), the node will broad cast as the cluster leader the non-cluster leader chooses the cluster
leader with higher signal strength and joins the group, and the cluster leader node receives the data from all the
nodes and sends the data to the remote sink node[4]— [7]. The threshold value is denoted with T (n) is given as

( P , ne
T(n) =+ (1—p*rmod (g)) ’
\

0 , else

(M

Where p is the rate of the cluster leader account for entire sensor node, present figure of the round, and r
represents the current number of communication round G denotes the set of nodes that have not part of the
cluster group.

In the steady stage state, data is sending from the sensor nodes to the cluster leader and on to the sink node.
The new cluster leader is elected for each communication round by this way the load is balanced among the
sensor nodes present in the M2M communication area network.

2.2 Energy-Efficient Uneven Clustering (EEUC) Procedure

EEUC is an cluster routing procedure in which tentative cluster leaders use uneven competition ranges R,
to construct clusters of the sizes of uneven [8]-[11].

Amax — d(i,Sink)) R0 )

c

RC=(1—C

dmax - dmin

Where d,q, and d,;, are the furthest distance and the nearest distance between sensor nodes the to the
sink node, d(i,Sink) is the distance between and node i and the sink, and R? is the maximum of the
competition ranges (which is a fixed value, but R, is a variable value), the value of ¢ is between 0 and 1 which
depend on the competition ranges, in other works it indicates that the node have smaller value closure to the sink
node and larger value far to the sink node. Therefore the cluster leader selected based the closure to the sink
node.
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3. BBV Weighted-Network Model and Local-World Theory
Based on our work relating to research, developing the topology of BBV replica could be separated into the
stages of four [20].
1. [Initialization: In the early of the network consists of nodes and a smaller number of edges(w = wy).
Here, wyis the original weight, and changeable limitation weight w is w.
Topology Growth: At each case in point step, a join through the edges at the access network.
3. Preferential count: Nodes are giving an advantage to close-by edges in step 2) with probability p,_,; as

follows
S,

_ i
Pt =30, 3)

Wherever n — i denotes node n to node i, the strength of the apex §; define as the summary of edge masses
related to it: 5; = X jen(i) Wij, W;j Is the heaviness between node and Node j, n(i) is a set of neighbored nodules
(directly connect to node). The node strength S; is similar.

4. Update effectiveness as well as masses (as obtainable in Fig.1). The totaling of the edge(n, i) not vary the
strong idea of the node, besides, it also alters the weights between and its neighbors

Wo

[ S -==> S +Wo +§

Fig.1. Change the node strength
Wij = Wi + AW;; “)

Wi (5)
Sj

where  AW;; =6

Here, 6 is an increment of either positive or negative. Subsequent updated repeating the steps 2)—4), until the
developing is completed. As an assumption, let inw, = 1, when t— oo , the distribution of edge weight is

Distribution of node degree

Pw)~w=* (6)
P(k)~k™Y (7
P(s)~s7" ®)

At this point § is an increment of either an optimistic or bad. The developing model of the system is
scheduled by Li and Chen [10]. These instructions show that whereas in the definite system, a nodule could
hardly attach to the singular collection of the nodules rather than whichever nodule in the whole system. M
nodes are designated as arbitrarily among the current bulges as the limited biosphere of the original nodule and
the preferred connection prospects are clear as
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Here, M(M< Ny)nodes among the existing arrange as the neighborhood universe of new device node
collected with original edges and is a historical factor. In the BBV demonstration, current centers from the entire
arrangement are elected to limit with the new center, which is not feasible in a Wireless Sensor Actuator
Networks (WSAN) of EIA because of the restricted communication transmission range and energy of sensors.

k; )
ik

1 _ —__M 10
where p'(lelocal World)—(NOH) (10)

Piocar(n = i) = pl(le local — world)

Thus the local world theory is required, that is to state, n can only connect with the sensors within a
particular range. In SCN, the similar approach is used among scientists to cooperate with other persons who
effort in a similar state or intercity. Also in the WWAN, the flight distance is often shorter than the greatest rage
of a plane, which can be observed as the examples of the local world topology. [10—13].

4. Forward-Aware Factor Energy Balanced Routing Algorithm(FAF -EBRA)

In the proposed FAF-EBRA we study the details analysis of the data capturing in M2M communication
area network and quantify the forward transmission area and forward energy density which are factors for the
edge weights. In this way the load among the nodes adjusted and thus improves the network lifetime of the
communication network.

Fig.2. Allocation plan of sink and sensor node

4.1 Network Model

As seemed in Fig. 2, assume device nodes are randomly distributed in a W X H rectangular sensing field.
The communication network is divided into several clusters and all the nodes present in the cluster should
transfer the data packets to the cluster leader node. The cluster leader is the native dominant node and
consequently sends the data packets to the sink node. The descriptions and definitions are as follows.

1) All the sensor nodes are isomorphic, and they have constrained abilities to compute and communicate and
store the captured data. The sensors are defined as V = {V;,V,,...V,} where n is the total number of
sensors. The nodes are identified by their index number i € {1,2, ...n}, here i indicates the identifier of
the node.

2) The initial energy of the sensor nodes is same for all nodes and it is denoted by E,, and the nodes stop
communicating if the energy is exhausted completely. The sink node is having continuous power supply.
We assumed that all the nodes in the network are stationary.

3) Nodes can have the ability to adjust the transmission range. The sink node can broadcast the messages to
all the sensor nodes in the communication are network. The receiver signal strength indicates the distance
between signal source and the destination. The cluster leader nodes nodes are not chosen at the beginning
of the commutation, despite they spring up during the topology evolution.
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The energy model of the network is free space model [8]. The energy consumed for transmitting a I-bit data
packet over the distance d is given as

Ery(l,d) = Erx_erec(D) + ETx—amp(l: d)
:{lEelec +le f,d% d < d, (10)
lE 10c + lempd*, d < d,

. (111)
Where dy = ei
mp

Where &, €py, represent the energy coefficients. The energy consumption of sensor nodes while receiving
the data packets ss

ERx(l) = ERx—elec(l) = lEgec (122)

Where E,.. value is energy consumed for receiving the 1-bit data. When the distance to transmit the data is
more than the threshold value dg,the energy consumption increases sharply, therefore the maximum
communication range of the sensor nodes is set to d,.

As shown in the Fig.2, the distance of the Sink is d(i, sink), is given as
d(i,Sink) € (X,\/((H/2)? + (X + W)2)) 13)

In the same Fig.2., the range of communication can be measured to shape a topology so with jagged
bunches, when the collection head, the range of the bunch is R (i):

Rope (D) = f1(d(i, Sink)) (14)
where f,(d(i,Sink)) is a function for d(i,Sink)

f1(d(i, Sink)) € (0,d,) (15)

Definition 3: At a time t, The edge weight between i and j sensor nodes is given by
s(E(OE; ()Y (16)
(d (@ H>"(T;;(6))*

w;;(t) =

Where {, 1,1 and & are non-negative coefficients, E;(t) and E;(t) are the residual energies of node I and j
at the time t, d(i, j) is the distance between two nodes, and T;;(t) is the data movement of the control link of
the communication. Set the distance from i to Sink farther than j and then

T;j(O)~f>(d(i, Sink), t) = m 17

Wheref, (d(i, sink), t)is a function of lessening of d (i, sink) and with a cumulative function of time t. The

sum of data is minor when the edge-finish node is outside away from the nodule of the sink.

Fig.3. Forward Transmission Area of node i
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As the time goes on the number of communication rounds increases by this the quantity of data present in
the network grows simultaneously. In this explanation, the weight of the edge w;; represents the capacity of the
communication which is present in the eq. (18), when, d(i, ) is long, the data transmission tends to selects a
link of short-distance. Similarly, whenT;;(t)is larger, the communication link is busy shows busy, the data
transmission chooses the low-load link. Here the energy plays a key role in edge weight, when the residual
energy of nodes i and j is adequate, (the edge from i to j) is stronger for the transfer of data packets.

The nodes forward energy density is denoted as FED (i, t) and defined as the
Yjerrac) Ej(6) (18)

Sera(i)

Where E;(t) is the energy value of node j at time t and Y jcrraci) Ej(t) denotes the all of the neighbors
energy combined in FTA(iQ).

FED(i,t) =

The Forward Aware Factor for the communication is defined as the link between the nodes i and j given as
FED()) Wij (19)
Yjerraq) FED()) 2 jerraq) Wij
Where ¥ jerray FED()) is all the neighbors FAF combined in FTA(i). The weight of edge (w;;) is defined
in (16) , ¥ jerraciy wij is all of the edge weights combined that I has in FTA. a and § are the positive harmonic
constants and

FAF(ij) = a

a+p=1 (20)

4.2 Design of the FAF-EBRA

FAF-EBRA is used for the large-scale M2M Communication networks where the nodes are stationary and
captures the data from all the sensors to the sink node. In (18), he first term denotes the FED of the possible
next-hop neighbors into consideration, which means the means the ability to transmit the data packets. The
second term considers the weight of the transmit link, which can be used to select the next hop directly. The
edge weight includes key parameters such as the energy, distance and load of sensor nodes which are listed in
the Table-1.

Table-1: Routing Parameter of nodes

Field Name Significance
Neighbor id Unique identifier of each neighbor
Energy id Energy identifier of each neighbor
FED_id FED identifier of each neighbor
Distance_id Distance identifier of each neighbor

The FAF-EBRA is designed in seven stages as follows

1. Define FTA (i) all of the probable next-hop nodes of node i. First, take d, as transmitting radius,
find the set of all of the nodes that have neighbors of node i, and denoted by the N(i). Choose the
nodes that are closure to the sink node than node i which constitutes all the set of possible nest hop

nodes and the furthest node determined by FTA(i).
2. Define FTA(j) and SFTA(j) of each possible next-hop node. Determine the FTA(]) as we defined in

FTA(i). Plug and the furthest distance between j and sink in FTA and the distance between j and Sink
and get SFTA(J).

3. Calculate FED(j) of each possible next-hop node. Plug the nodes' energy into (19) and get FED (j).
Calculate the weight of edges between i and every node as indicated by (16).

5. Substitute the values of 3) and 4) into (16) and compute FAF of every possible transmit link. Select
the next-hop node according to

J = max;[FAF (i))] 2D

6.  If there is no node closure to the sink I in N1 (i), directly compare FAF of all of the nodes in N1(i),
and choose the nest-hop node according to (20) .If there is no node in N1(i), I will be increases the
transmitting power of the node to get the longer radius than d, until connected with another node or I
will be abandon the data packet.
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7. If Sink is among the forward transmitting nodes, i will be transmitting the data directly to Sink. And
accomplish the procedure.

In FAF-EBRA, the routing list structure of nodes is showing as the in Table-1. The information of the table
can guarantee all the parameters FAF-EBRA needed. The communication launch node can calculate the weight
of edge between neighbors. Neighbors can get their own FED. It avoids the communication launch node doing
all of the algorithms. Thus, each node’s memory should storage its own ID, real time energy, distance to the
Sink, and FED at any moment, which could be feedback to launch node quickly.

4.3 Local Topology Reorganization

In the actual routing process the nodes with greater signal strength will have the more communication link
and results in faster energy utilization. The whole communication system cannot work under the same topology
routing structure. A topology reorganization mechanism of the cluster leader rotation of LEACH algorithm is
required.

The whole M2M area network information is limited, and global topology change may influence the
information perception, the global change caused by energy unbalanced area is waste of energy to energy
balanced area, so the only local topology reorganization mechanism is needed. This paper proposed an
additional procedure for the local topology reorganization.

The different steps in the local topology modifications given below,

1. In FAF-EBRA, every time node i completes its data transmission, checks the point strength of the next-
hop node j. If it is less than the average value of all the nodes strengths in FTA then the local topology
reorganization mechanism is launched in node i' FTA.

2. Before going to the reconfiguration of the local topology, remove the link between i and j, remove j, from
FTA(i), and get a new set FTA(i) then reconnect in FTA(i) . and the function of reconnect possibility
is given as

N (22)

T Yierrarn) S

3. The nodule detached in 2) can be possible next-hop node when the next transmission is finished, and the
revocation of the edge does not affect the possible reorganization. The nodes real-time strength is needed
to calculate the sum of strength.

5. Results

The real M2M Communication networks are mostly complex systems that contain lots of nodes and
connections. If a complex network is weighted, the weight not only represents existence of the link between
nodes, but also describes the property and intensity of the connection. In Scientific Collaboration Networks
(SCN), weights represent the frequency of cooperation between scientists, and in WWAN, weights represent the
number of available seats in flights between two airports. Based on our research work, an energy-balanced
routing algorithm FAF-EBRM based on forward aware factor is tested. In FAF-EBRA, the next-hop node is
selected according to the awareness of link-weight and forward energy density, furthermore, a spontaneous
reconstruction mechanism for local topology is designed additionally

In SCN, masses represent to the reappearance of teamwork amongst investigators, and in WWAN, masses
represent the number of nearby seats in airlifts between binary air terminals. In light of our job assessment,
energy is adjusted according to the directing the relevant technique FAF-PBRM in light of forwarding aware
element is endeavor. In FAF-EBRA, the subsequent jump node is selected as per the awareness of the weight of
the link and the density of forwarding energy; also, a spontaneous renovation of the native topology device is
intended. Before testing many imitations [4], [5], [22], the two purposes in (17) and (19) will be quantizedR,.(i).
Is intended as:

d(i.Sink) — X 23
R.() — f1(d(.Sink)) = <1 —c ( ) )do (23)
JH/DT+ X +W)D) - X
Where ¢ = 0.5, dy = 87m, X = 50m,W = H = 200m which is verified arbitrarily from folder use as
fresh information. Edge weight is stated as in (18)
s(E(DE; ()Y 24)
CINRUGHO
Assumed and is become from topology construction utilizing truthful apparatus. How would we select
centers from amongst the nodes? It is as indicated by arbitrary choice has given the possibility of the hypothesis.

A related guideline is also identified from that. The transference of node degree, quality and weight of the edge
comes into sight in

w;;(t) =
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Furthermore, the information in the hypothetical from the investigation by the mathematical vision of the
concern hypothesis is dissimilarity and the information test commencing practice situations in the figures and
after taking one of the practices in the situations.

M2M Communication networks could be deliberated as gauge free biased schemes which reproduce their
current information and active character beneath the excellent of Broadband Internet of Cars (BIOC). Now the
arrangement of BIOV and WSANSs are broadly utilized as a division through online well-being read-through and
safety measurements and alarming movement of the vehicles, delightful run of the carrying, and point
improvement in the crossing point. By making use of the sensors of the vehicles with vast implementation, for
instance, heat devices and ultraviolet devices are breaking down the pounding took from the radar and
additionally its recurrence changes to maintain a strategic distance from impact mischance’s and give security
cautioning.

The specialized types of gear utilized by us are Crossbow, MicaZ, Iris, and the examination schemes use via
us are NS-3, OMNeT++, and ATEMU. These specialized types of gear and the test systems specified above are
regularly utilized by our examination gathering. As appeared in Fig. 6, trial dissemination of A is steady with
hypothetical appropriations, take after control rule and prove a "tail", which are the important qualities of sans
gauge schemes. As seemed in Fig. 6, the likelihood of p(k)=1.

10 v L] T L] L] L] T
1 —a— FAF- EBRP
084 —e— EEUC )
—a— |LEACH
0.6 E
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@
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0.2+ .
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round

Fig.4. Comparison of EBF

Is 0.5, represents that about part of the sensors has one interface for correspondence, which moves forward
the information to the subsequent bounce node of EIA. The chance that a scheme has a wide amount of
nationals (grade is bigger than 100) is small, watching that dominant centers are in the underground bounded by
all devices, then the number of correspondence connections associated with one focal node is restricted.

Truth is told, similarly, as we specified over, the quantity of neighbors relies on upon taking after
parameters: number of nodes, arrangement region, methodology, and radio connection run. For instance, if we
convey routinely 400 devices on 200 m four-sided part and result in the radio connecting up to 39 m, the number
of neighbors will be equal to 8. The association of theoretical review is alike as Fig. 6, consequently it is
ignored. Each arrangement of exploratory information has their errors, and the grade of their mistake is howl 5%
in light of our many dimension work as well as examination.

We think about LEACH, EEUC, and FAF-EBRA by three parameters: energy adjusted element (EBF),
number of last-surviving nodes (NLN) and network lifetime, packet reception relation (PRR). To count the
adjust of energy utilization of direction-finding conventions, EBF remains characterized as the standard
deviation of the considerable number of nodes' remaining energy

N
1
EBF = NZ[Ei(t) = Eapg(D)]? =

Where N is an integer of nodes of the whole network, E;(t) is the node i residual energy at time t
and Ep,4(t) is the average value of remaining energy of all the nodes. FL is uncomplicatedly recognized with
NLN; the FL description and requirement of is varied under different circumstances, as a few need not required
passing node.
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In our examination point of view, it required considering FL of two states, one is time from the system
starts to the principal passing of the nodes, and the other is time from the system start to a large portion of the
nodes dead. PRR implies the proportion of the information that sinks gotten to the information that the sink
should be gotten. PRR can quantify M2M network circumstance naturally.
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Fig.5. Contrast of NLN
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Fig.6. Comparison of PRR

In this particular article of the research paper, we set to make easy information is uneven, and the normal
parcels developing rate is given to test the implementation of every conference. To think about three
conventions helpfully and naturally, FAF-EBRA likewise utilizes the time round level.

Fig. 4, Fig.5 and Fig.6 make obvious that the EBF, NLN and PRR of three conventions in the test of 350
rounds respectively. In Fig.4, the EBF of FAF-EBRA increases very marginally at the initial instant and keep
ups a constant condition before encircling 250, then amplify a little time and move toward reverse to 0 as the
energy of the entire system is utilizing up.

In Figure 3, the prime passing of FAF-EBRA center go roundup in anticipation of Round 300, and the
technique of the nodes' termination of either quick or late. In Fig. 6 the PRR of FAF-EBRA keeps 100%
proportion for 300 rounds and the decrease arrange representing a little extent. From the outcomes of the above,
we can observe that FAF-EBRA execution rate is higher than LEACH and EEUC, which adjusts the energy
utilization, drags out the capacity of life span and make certain high level of QoS, (for example, Energy-
Balanced, Long-Surviving, Packets Reception Radio of M2M communication networks.
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6. Conclusion

In this paper we proposed energy balanced routing algorithm FAF-EBRA, in this protocol the next-hop node is
chosen according to the link weight and forward energy density. Furthermore we designed a local topology
reconstruction mechanism. In the Simulation, FAF-EBRA is having better performance in terms of energy
consumption and network lifetime against LEACH and EEUC, and test come about demonstrate that FAF-
EBRA outflanks LEACH and EEUC, which adjusts the energy utilization, delays the capacity lifetime, and
ensures high QoS of M2M communication area network. In addition, they demonstrate that the disseminations
of node degree, quality, and edge weight take after power law and speak to "tail," so the topology has strength
and adaptation to internal failure, lessens the likelihood collapse and the synchronization is upgraded of use of
EIA failure, and promotions the synchronization of M2M communication of industrial applications.
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ABSTRACT

"Open access" is a new vocabulary, to solve the
contradiction between the price rise of academic
journals and the relatively tight of school library
funding, a internet freedom communication campaign
arose in international academic community,
information media and the publishing industry. As a
new mode of academic information exchange, the
"open access” has drawn wide attention.

The idea of open access to scientific information
resources promotes use of mostly free of charge
scientific information resources thus substituting use
of fee based access to scientific information
resources. It has good opportunity as well
challenging also in academic libraries.

The study provides the review about open access
resources, information, opportunities and challenges.

1. INTRODUCTION

The professionals of a discipline should have
continuing education throughout their life for
learning and survival. Though there are many formal
methods for learning and acquiring knowledge, many
informal channels, invisible colleges, corridor meets,
video and web conferencing tools have come handy
for the researchers to know, discuss, share, debate
and get solutions for their professional problems,
technological issues and administrative encounters.
Conferences and Seminars are the best platforms for
the professionals to learn new things, to correct the
wrongly conceived ideas, to know new practices and
to get chances for sharing one’s ideas. Of late,
Conferences and Seminars in the field of Library and
Information Science (LIS) are brought to forefront to
let the LIS Community to reveal, share, collaborate
and improve their knowledge and Skills.

The ongoing technological and information
revolution will solve the problems and supports well

www.jrmat.com

to improve the skills in LIS community, and it
provides challenges too. Two such fronts are
educational process and research at higher education
institutions. It is generally expected that higher
education institutions benefit  from  the
implementation of information and communication
technology (ICT) in all their activities, especially in
teaching and research and that ICT will help us all
build a new information society. To achieve this goal,
higher  education institutions and academic
community in general need support in form of quality
information resources accessible without limitations
i.e. open access information resources. The concept
of open access to scientific information resources is
related to modern science and its public, collective
character as well as its commitment to cooperative
inquiry and free sharing of knowledge [1]. Since part
of the modern science is publicly funded, the results
of the publicly funded research should also be freely
available. As universities around the world are
currently facing financial problems, they are
changing their orientation from use of fee
(subscription) based information resources towards
open access information resources to provide the
desired levels of availability and access of
information resources to its users [2] thus helping the
idea of open access to scientific information
resources to become widely accepted. Without open
access, new research would become more difficult to
begin.

2. LITERATURE SURVEY

The term Open Access (OA) alludes to the free and
unhindered admittance to insightful material
accessible on the web, which can be downloaded,
perused, replicated, or utilized by the specialists and
researchers. This can likewise be characterized as
data assets accessible in an open access area which
gives the freedoms to clients to get to the ideal
material from anyplace, whenever with practically no
charges. Budapest Open Access Initiative recognized

PageNo0:1281



Vol 12, Issued4, 2021

JOURNAL OF RESOURCE MANAGEMENT AND TECHNOLOGY

two methodologies for open access; self-filing where
writers will put their refereed articles in an open,
unreservedly available web-based chronicle, and
open access diaries where writers distribute their
articles in open-access diaries that don't charge
membership/access expenses from perusers nor apply
copyright limitations (Schmidt, Sennyey,& Carstens,
2005)1 . The two classes, self-documenting, and open
access are likewise characterized as Gold and Green
in an investigation of Lewis (2012)2 . Willinsky
(2003)3 recognized nine kinds of open access, that
incorporates: 1) e-print archive, 2) unqualified
(immediate and fully open access publication of a
journal), 3) dual-mode, 4) delayed open access, 5)
author fee, 6) partial open access, 7) per-capita, 8)
abstract, and 9) cooperative-approach (institutional
members support open access journals). Open Access
includes a few highlights that help the OA
development. As indicated by Velmurugan (2010)4 ,
coming up next are the striking highlights of OA
assets; Scholarly and logical writing openly
accessible on the web. Anybody can utilize it with
practically no segregation of geological limits.

« It provides the facility of full-text availability. It can
be accessed anywhere and anytime.

« It is free from licensing restrictions.

« It gives a range of formats such as scholarly articles
and their preprints, texts, images, sound, videos and
dataset to software.

* In many cases it is freely available for users but
there is a fee for authors or producers.

Authors invest with the expectation of return in a
high research profile rather than payments. Literature
has highlighted the use of open access resources by
researchers in different contexts. Nagaraj and Bhandi,
(2016)5 studied the use, awareness, and utilization of
open access resources by the researchers from
Physics. Vlachaki and Urquhart (2010)6 highlighted
a low awareness with open access resources among
the researchers from biomedicine in Greece. Singh
(2016)7 studied the use of electronic resources by the
Postgraduate students of Doaba College Jalandhar as
they use e-resources for their study, research, and
consultancy. Nicholas, Jamali, Huntington, and
Rowlands (2005)8 revealed that out of 3,787
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respondents one-third (34%) knew nothing about
open access. Kaba and Said (2015)9 reported that
faculty members of Al Ain University of Science and
Technology, United Arab Emirates have positive
perception of OA. Fullard (2007)10 reported little
interest in publishing by South African faculty
members in OA journals. Academic libraries are at
the forefront of the open-access revolution and
considered to be greatly benefited from open access
resources. Bailey (2006)11 mentioned that open
access has significant implications for libraries,
especially academic libraries. Okamoto (2013)12
highlighted libraries as key advocates for Open
Access Textbooks (OATs) and Open Access
Educational Resources (OERs). Jain (2012)13
summarizes a list of benefits for researchers, readers,
libraries, society, journals, publishers, funding
agencies, universities, and even governments. Giarlo
(2005)14 highlighted that due to the less involvement
of parent institutes towards libraries, yearly budget
cuts and high cost of books and journals affect the
library’s performance. To cater to the user in such
situations, the availability of open-source highly
affects the efficiency of libraries and helps them to
support the institutional research activities by
providing information at the right time in the right
format with low cost and minimum time.

3. COMPLETE STUDY

1. Necessity of open access services in academic
Colleges:

Over the vyears, college libraries are facing the
problem of financial constraints, journal publishers
continue to raise prices, so that the construction of
the library literature resources is affected. Open
Access is another distributing model, the client free,
limitless use, and full open access asset sharing are
the main highlights, concerning school library, the
rise of open access assets, without a doubt carries
new freedoms to development of the library's data
assets, making part of the games diaries can be
straightforwardly gotten to without request, which
somewhat facilitate the monetary limitations of
college library. Lately, quick advancement of open
access assets, open access diary has become stronger
scale, the number has been rising, and present more
establishments all over the world have open access
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institutional archives. College and university libraries
can play their own advantages, and actively collect
and collate the online open access resources, enrich
own information resources.

College libraries are able to comprehend several
advantages by using open source software. One of the
most obvious advantages is the initial cost. Open
source is generally available for free or at a minimal
cost and it is not necessary to purchase additional to
access many.

The two primary paths towards open access for
delivering to research article are:

Open Access Journals: Free, immediate, permanent,
full-text, online access, for any user, who has access
to the Internet, may link, read, download, store, print-
off, and use the content of that article. It is also
referred to as “gold” open access

Open Access Archives: Institutional repositories is a
electronic prints of journal articles which comprise
theses and dissertations, course materials etc.., It is
also referred to as “green” open access

The open access is generally significant because of
distributed research results and thoughts are the
establishment for future advancement in science and
medication. Open Access distributing accordingly
prompts more extensive dispersal of data. Open
access assists with guaranteeing long haul admittance
to insightful articles. Not at all like articles that are
authorized in conventional article data sets, libraries
and others are able to generate local copies and
repositories of these resources. Libraries, by working
together to formulate repositories of open access
literature, know how to ensure continued access to
these scholarly publications into the distant future off
future.

2. Opportunities through Open access services

The opportunities of open access resources including
access to information resources at no cost, getting
informed to stay current in the field, and satisfying
the urge to contribute to knowledge, and the open
access has straitened the way for the researchers who
belong to developing countries and have limited
access to scholarly material because of the high costs

www.jrmat.com

ISSN NO:0745-6999

of journals. Open Access resources provide numerous
benefits to different segments, specially for college
student/ researchers, some of that are:

a. Access Benefits for Library Users

Provides  scholarly  material  without any
discrimination. Students and teachers can use these
OA resources for teaching and learning, OA
facilitates the researchers/students to access freely
available literature without any restrictions. It also
provides the opportunity to publish and have wider
visibility, discoverability, and usage of research
findings. Access to scholarly and scientific literature
is a common problem of all developing countries due
to limited resources. OA resources increase the
availability of open resources for students, teachers,
researchers, and common people. Libraries can also
provide their services by creating awareness of OA
resources and their associated benefits.

b. Financial Benefits

Lower cost, greater accessibility, and better prospects
for long term preservation of scholarly works as three
major benefits of open access. Open access ensures
long-term access as compared to licensed journals
because open access allows libraries to create local
copies and repositories of these resources. Libraries
of economically disadvantaged areas can get a greater
benefit from material available through open access,
and is great opportunity to researchers / students to
have open and unrestricted access to scholarly
material.

Also college libraries can pay for low cost licensed
journals/materials and make it available in library to
many students/ researchers instead of individual
purchase from student side, it reduces the cost to
student, college can provide students good OA of
information and it makes to attract student to college,
and it makes college popular too.

c. Benefits for Colleges Research
Visibility

The open-access model provides great opportunities
not only for libraries, students, teachers, and
researchers but also for universities to use and
support the OA movement and have wider visibility
of their research and researchers’ profiles.
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Colleges/Universities can invest in this model by
supporting financially their researchers to publish
through the OA model and creation library research
repositories based on OA research

d. quality of students’ education

Students can directly benefit from open access
because it facilitates unrestricted access to
educational material and enables enriched education.
Furthermore, open access can ensure students
getting the best possible education and these students
are not artificially limited by the selection of
information resources (they get access to the latest
research findings throughout the world. Open access
is used by students for writing their term papers and
final theses and they can access open access
information resources regardless of their social status.

3. Challenges of Open Access Services

The common challenges associated with OA
resources in college libraries are

e Lack of additional resources (staff, time,
effort) for integration of OA resources in
library collection

e Inadequate tools, infrastructure to integrate
OA information resources in library.

e Difficult to track change in dynamic OA
information resources

e Low speed of internet causes the
inaccessibility of OA resources

e Unreliability of OA information resources

e Incomplete/lnaccurate metadata of OA
information resources

o Difficult to monitor the availability of OA
resources as library has no specific

o relationship with suppliers or published

e Lack of skills that are required for the
integration of OA information resources to
library collection

Suggestion to overcome problems

Open source of information is majority through
computer over the internet, so that must appoint
computer skilled staff to maintain good information
in libraries and need to develop latest infrastructure
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and acquire latest tools that can help them in
managing OA information resources effectively and
efficiently.

4. CONCLUSION

For libraries, universities, governments, and research
institutions, one major benefit of lowering the cost of
knowledge is the availability of extra budget that can
be reallocated for other purposes. For researchers
themselves, OA can increase their audience and
impact by delivering wider and easier access for
readers. For publishers, promoting OA is an answer
to the desires and the needs of their research
communities. Furthermore,  subscription-based
publishers have (partly) answered the call of the
increasing global demand for OA, by giving their
green light to author self-archiving, as well as by
establishing numerous ‘hybrid’ OA options. It is now
the responsibility of researchers to ensure OA to their
publications either by choosing the Green or the Gold
road, or for public research funders to employ
policies that are in the best interests of the wider
public while considering the financial sustainability
of the scholarly publishing ecosystem.
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Spectral change and far-red emission of M ions co-doped NaSrBOg:Dy>*
luminescence material for plant growth LEDs
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Ramakrishna ReddyM. Srinivas
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°School of Mechanical Engineering, Yeungnam Unitgrsbyeongsan 38541, South Korea

'Department of Chemistry, School of Applied ScienésVA University, Bengaluru-
560064, India.

ABSTRACT

Due to the characteristic emission of phosphorasphor-converted LEDs have been
employed to provide the requisite light sourcesridioor plant growth in the optical
agricultural industry. Here in, we prepared a seoeMrf* co-doped NaSriDy:Dy**
phosphors via a solid-state reaction method. Thhssephors have significant three-band
emissions at 467 nm (blue region), 606 nm (oraegen), and 765 nm (far-red region),
ascribed to the 4-6H;s, and 4k-6Hs3; transitions of the DY ions and théT14(G)-
®A1(S) spin-forbidden transition of the Kfiions, respectively, when excited by light of
376 nm (near-UV region). The co-dopant in the Imaaterial facilitated tunable
photoluminescence (PL) due to energy transfer fiteerDy** ions to the MA" ions. The
three emission peaks from the prepared phosphaeswedl matched with the absorption
spectra of the photosynthesis pigments of plahisyaphyll and phytochrome, can absorb
blue (400-500 nm), orange-red (550-700 nm), arrdried (IR) radiation, indicating that
these phosphors have potential applications irfiaiecation of plant-growth LEDs. Prior to
the PL studies, the structure of the phosphorsdetermined by X-ray diffraction, refined by
Rietveld method and chemically quantified by X-pnotoelectron spectroscopy.

KEYWORDS: Phosphors; refinement; X-ray photoelectron spsctipy; energy transfer;
plant growth LEDs.
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1. Introduction

In recent years, increasing attention has beentpartioor plant growth that provides
a stable growing environment and prevents from dm®@aue to the natural calamities
including droughts, foggy weather, and floods Naturally, the light is indispensable to
indoor plant growth and research reports on plahivation revealed that the photosynthesis
pigments of plants, chlorophyll and phytochromey absorb blue (400-500 nm), orange-red
(550-700 nm), and infrared (IR) radiation, respastyi [2,3]. Light that matches the
absorption spectra of plant photosynthesis andgohotphogenesis can be obtained by light
emitting diodes (LEDs) using various phosphors. IB®s with blue and orange-red
emissions that serve as light sources for planitiran the absence of sunlight are called
plant growth LEDs. Additionally, LEDs are distingtiin energy consumption, highly
efficient, long-lasting, and eco-friendly from thenventional lamps [4, 5]. Basically, plant
growth LEDs can be fabricated by two methods. Tis¢ method is the combination of a
blue LED chip and a red LED chip. The promisingssetmethod is the coating of
phosphors on the LED chip, known as phosphor-ctéeddight-emitting diodes (pc-LEDSs).
The former method has several limitations sucthasequirement of different drive circuits
for both semiconductor LED chips to maintain a ¢ansratio of blue and red emission,
aging time, and the halo effect due to differerarelsteristics of LEDs. Using the latter
method, the desired emission could be obtaineavbyapproaches. The first is to combine
the blue light emitting chip with the red emisspmosphor, and the other is to fabricate blue
and red emission phosphors coated on the near-ijseigle phosphor with both emissions
[6,7]. The pc-LEDs are designed with near-UV LEDpshand single emission phosphors
have more efficiency as compared to the multiplesphors. Thus, the LEDs with dual-
emission and single-phase phosphors are considergspective light sources for plant
growth, in which the phosphors play a vital rolespéctral convertors. The critical part of the
fabrication of plant growth LEDs is the selectidrttee phosphor, whereby the spectra,
luminous efficacy, and lifetime are determined. Fpstance, the photoluminescence of dual
emission of single-phased phosphors depends oratimis parameters such as doping of
rare earth and/or transition metal ions, the stmecénd crystal fields around the activator,
and co-activator ions in the host materials.
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Abstract

Machine-to-Machine (M2M) communications have gone forth as the newest technology for succeeding in communication
generations. The M2M connections use the sensor nodes to capture an event into data packets and relayed through a network.
The sensor nodes consume more energy whenever the increase in data packets transmitted from the sensor nodes in the system.
To reduce the energy utilization applying the data aggregation is essential. We proposed a comprehensive model for calculating
energy utilization and delay-tolerance by using Multi-Level Data Aggregation Trees (MLDAT). In the proposed scheme, the first
stage is about the construction of Multi-Level Data Aggregation Tree, which aggregates the data originated from various wireless
sensor nodes in the communication network. In the second stage, a delay-tolerant scheduling algorithm for controlling the
delivery delay for user queries presented. Ultimately, the simulation results of the proposed scheme show that the suggested

algorithms have better performance than the existing state-of-the-art approaches significantly.

Keywords Sensors - Machine-to-machine(M2M) communication - DAT - Energy consumption - Network delay

1 Introduction

The Machine-to-Machine(M2M) communication network in-
volves thousands of sensors connected to the core network via
a select node called Sink node or gateway node. The battery-
operated devices monitor the environmental conditions corre-
sponding to their position, transfer the collected data to the
gateway node, process this data, and deliver information to
Application Server. The sensor nodes can organize by them-
selves, providing access outside and watchdog environments.
In this way, the M2M communications are getting attractively
for several application areas such as health-monitoring, farm-
ing, aviation, water contamination- monitoring, crowd-
monitoring and Building Monitoring Systems (BMS), etc.,
However, thousands of devices, combined with sensors, re-
sult in multiple target analysis or unnecessary data transmissions
in the communication network. Therefore, the more nodes
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squander energy very quickly. The approaches, such as dynamic
routing, medium access control, and resource allocation of com-
munications, reduce the energy consumption of sensor nodes [1,
2]. The scheduling algorithms of the wireless sensor nodes can
efficiently manage the power consumption of the communica-
tion network [3—7]. The information collecting mechanism can
utilize data aggregation functions to reduce unnecessary com-
munications. The data sensed by multiple wireless sensor de-
vices have temporal and spatial interactions [8, 9] due to only a
few sensor devices are scheduled to transmit the data packets.
The other sensor nodes are in the sleep state.

Several empirical studies stated that hierarchical network
topology is efficient for sensor nodes to collect data and trans-
mit to the gateway node [10]. A tree-based topology is expen-
sive for storing routing tables at each node with limited re-
sources compared to an arbitrary network topology [11]. The
data aggregation tree structure’s saving ability to implement
aggregation functions is likewise referred to as data aggrega-
tion trees (DATSs). DATSs have gateway node as root, these are
directed trees and receive a distinct route from every sensor
device to the gateway node. Furthermore, in data aggregation
trees (DAT), the sensor nodes gather data from various wire-
less sensors that are fused at intermediate wireless sensor
nodes, as stated by the data aggregation functions such as
MAX, MIN, SUM, AVERAGE, COUNT, etc. [12].
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Data Aggregation technique is applied to lower total ener-
gy consumption in the communication networks. Mottola
et al. described an energy-saving routing algorithm, which
states that the data aggregation becomes better up to 70% of
network life for the entire wireless network the real-world
experiment results. But there is a significant effect of data
aggregation, where the delays for processing the user queries
with data aggregation increase about four times. Shin-Yeh
Tsai et al. studied timing control, in which time is taken to
buffer packets. The maximal number of buffered data packets
is to take into account data aggregation [13].

The rest of the paper is structured as follows. Section 2
specifies the literature survey on data collection and data ag-
gregation in the M2M Communication networks. Section 3
presents the details of the problem statement and the system
environment. Section 4 presents the aggregation tree construc-
tion algorithm and delay tolerance model and examine devel-
opment issues. The simulation environment and results are
analyzed in Section 5. The conclusion and future directions
are given in Section 6.

The primary contributions of this article are pruned as
follows:

*  We distinguish the problems when constructing the Multi-
level data aggregation tree (MLDAT) for the M2M com-
munication network. Furthermore, we proposed two algo-
rithms to measure minimum data transmissions and also
minimal latency for user queries.

* Construction of the Multi-level Data Aggregation Tree
problem, it is a well-known NP-Complete. We work out
this problem in two stages. On the stagel, we compute
aggregating nodes obtained by the combination of
Maximal Independent Set with minimal load, LBMIS(I),
and set connectors denoted as CMIS(C). Next, in stage2,
Load Balanced Parent Node Assignment LBPNA, which
is NP-Complete, we provide an approximation solution.

* In addition to this, we proposed a Delay Tolerant
Scheduling Algorithm based on the periodic per-hop
method.

2 Related work

In the Data Aggregation Trees (DAT), most research studies
focus on scheduling algorithms to transfer the data packets
from sensors to the gateway node. The Data Aggregation
Tree construction problem is NP-Complete Problem only few-
er approaches are available for constructing the Optimistic
Data Aggregation Trees. By this motivation, we try to study
the construction of Data Aggregation Tree for the objective of
energy efficiency and delivery latency in the wireless commu-
nications network.

@ Springer

The energy consumption of sensor nodes is cut by the
dynamic nature of the wireless channel consuming energy
due to loss of packets and retransmissions [14]. Cognitive
Radio sensors may be efficient in adapting varying chan-
nel situations, which would surge transmission efficiency
and lower the power consumption used to transmit and
receipt [15, 16].

Many researchers have conducted several experiments on
node scheduling approaches in the M2M communications,
and all those schemes work based on the assumption that
sensor nodes are stationary. So, these systems cannot be ap-
plied to the M2M applications in which there is a requirement
of mobility in wireless communication devices, for example,
health control. In [17-20], the studies are illustrated cluster-
based scheduling algorithms for the need for movement.

In [4], a cluster-based energy-efficient, mobility-centric node
scheduling scheme is (CENM) proposed to network coverage by
keeping minimal node inactive and minimizing the total failures
by selecting different cluster gateway nodes. Several Data
Aggregation Models have aimed for the development of Data
Aggregation Trees (DAT) for WSNs. Ding, Min et al. recom-
mended energy-aware distributed heuristic to generate the aggre-
gation tree (EADAT) [21]. It makes use of neighboring broad-
cast scheduling and distributed competition with neighbors.
Kumar Padmanabh et al. introduced an algorithm that is flexible
to opt one of the aggregations depends on the scheme and degree
of data aggregation based on network traffic [22].

Yao Lu et al. proposed a spanning tree called Multi-
Objective Steiner Tree (MOST) based on some standard met-
rics. A heuristic method Jumping particle swarm optimization
is suitable for a static objective, but in practice, if the targets
are frequently changed, then in incurs more overhead [23].
Randhawa et al. also suggested analyzing the results of tiny
aggregation to reduce energy consumption and increase the
network lifetime. It is only suitable for fixed connections in
small networks. In the case of lossy link radio connections, it
results in poor performance [24].

Mobhsenifard et al. proposed a data aggregation tree (DAT)
using a cuckoo optimization algorithm that did not consider
the load—balance factor [25]. In [26], monitoring hierarchical
trees became easy. Still, when moving out from the cluster
head, the number of nodes increased enhanced relay routing
in which the data packets relayed among sensor nodes, taking
too much delay for user queries. In the case of duty-cycled
WSN, Le et al. [27] proposed a level order tree-based sched-
uling scheme for delay tolerance, which having more compu-
tations overhead for scheduling.

Zhaohui et al. [28] and Lu, Yao, et al. [29] proposed a data
aggregation scheme for heterogeneous wireless sensor net-
works concentrating on local tree topology and maintenance.
Also, in [30] Kale et al., proposed scheduling technique with
local heuristics approach both are having improvements in the
centralized and static network topology. Still, in practice,
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WSN links are dynamic, and connections are lossy link
nature.

Compressive Sensing is an advanced signal processing
technique, in which data sets process efficiently and accurate-
ly by acquiring, storing, fusing, and processing slowly. This
method, which links data gathering, compression, dimension-
ality reduction, and optimization, has drawn significant atten-
tion from researchers and applied scientists in several fields.
The CS-based aggregation solution improves energy efficien-
cy [31]. The energy consumption models are summarized in
Table 1.

3 System model and problem definitions

In this section, we depict the overall construction of the
MLDAT under the lossy link network model. First, we listed
the assumptions commonly present in the network model,
followed by the formal definition of the problem and some
remarks on the issue.

3.1 Assumptions

We assume the M2M Communication network as a connected
graph G(V, E), where V =Error ! Bookmark not defined. are
the set of sensor nodes, and E denotes the lossy wireless con-
nections among the nodes. In the sensor nodes, v, indicates the
gateway node, unlike the other nodes, the gateway node has a
continuous power supply. Every node except the gateway
node (vy) powered by a non-removable battery.

All the nodes at any point in time they can determine their
residual energy. We assume every node in the network has the
same transmission range R. If there is an edge between any
two nodes 7, j € V then the distance between them is denoted
by /; <R. In addition to this, we assume no node failure and

also no duty-cycles.

The n nodes monitor the environment in the deployed area
and periodically send the gathered data to gateway node v,
along with the MLDAT routing structure. Every node pre-
pares a data packet of size B-bits during each report. Non-
leaf sensors aggregate different incoming data packets, along
with its data packet into a single outgoing data packet. Also,
we assume the data gathering rate of any node v; is ;. Also, R
represents the maximum data receiving rate of all the sensors.

3.2 The network model

In a lossy-link network model, we denote the communication
network as connected undirected graph G(V, E, P(E)), where
V=V u {v} and V= {vi,v,,...v,} is a collection of n+ I
nodes, any sensor node is denoted by v;, where 0<i<1. The
communication links indicated as E is the set of lossy links
Yv;, v; € V, there exists a link (v;, v) in G iff:

1) Both v; and v; stay within wireless radio transmission
range, also.

2) [;> 0, as every link (v;, v) € E, [;; denotes the probability
that v; can straightly transfer a data packet towards v; success-
fully; as well as

P(E) = { Iy | (vi,v))eE, 0=ly=1} (1)

In the network all the sensor nodes can send data packets by
forwarding through the intermediate nodes, in that case, we de-
fine 1-hop neighborhood {N,(v;)} as the data packets can reach
by one-step to the destination also k-hop neighborhood {N,(v;)}
set as the data packets can reach by k-steps to the target in the
wireless sensor network.

3.3 Problem definition

The primary goal of the proposed Multi-Level Data
AggregationTree (MLDAT) construction problem is to reduce
energy consumption and prolong the network lifetime to ac-
complish this measurement of every node’s traffic pattern and

Table 1 Summary of the Related

Work S.No Approach Energy Delivery Network Scalability
consumption Delay lifetime
1 Cognitive radio v x x x
2 Sleep node scheduling v X X x
3 Relay nodes v v v X
4 Deterministic Network Model v X v v
5 Periodic simple and Periodic Per-Hop v v x X
6 MAC: EER-ACK v X x x
7 Approximation or Heuristics x v v v
Algorithms

Clusters Hierarchical Aggregation v x x X

9 Compressive Sensing (CS) v x x v
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workload network. We can distinguish the network traffic
load for internal nodes and leaf nodes. Compared to the leaf
nodes, Internodes have more workload on them. We can mea-
sure the potential traffic load of every node by using the po-
tential load factor of that node.

As earlier stated in Section 1, based on the number of
neighboring nodes connected to a node is an indicator of its
traffic load. However, in the lossy-link wireless sensor net-
work, some other components also there to cause potential
load on sensor nodes. Consider the example, if /;; = 0.25, then
the expected number of transmissions is ﬁ = 4 to guarantee
v; to transfer one data packet to v;. If /;; valueless, then potential
traffic load on v; from v; is more. Thus, a more admissable as
well as formal definition of the potential load presented as
follows:

Definition 3.1: Potential Load (p;). VV; € V,, the potential
load of v; defined as:

B 1
w=x 2] 1 @)
vjeNl(vl_> i ij

The construction of the MLDAT problem solved in two
stages; in stagel, we find out the internal nodes of the given
M2M communication network. To achieve this, first compute
the Maximal Independent Set with minimum potential load
LBMIS(I), but finding the LBMIS is well known NP-Hard.
We can map LBMIS problem just like integer Linear Program
LP; gys As follows:

Definition 3.2.

Let w; YieV is a binary decision variable set to 1 if the
node is independent; the other is 0.

Max v = min{ p;| Vviel} (3)
st owy=1;

v;eN1(v) ’

Zv,eNl(v,-)w[f =0;
wl-zwij 5 wjzwij;

wi,wj, wy€{0, 1}, Vv vev

In Eq. (3), the objective function for selecting the set of
nodes such that the nodes having minimal potential load with
the specified constraints represented as relaxed Integer Linear
Problem.

Next, we can arrange the LBMIS(I) into several partitions
as disjoint sets. Those connected by selecting some other
nodes as connectors, which are denoted by C. Finally, the
combination of both I and C are called internal nodes or dom-
inating set or Connected Maximal Independent Set CMIS of
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the network. In the second phase, we can assign the parent
nodes to the internal nodes and the parent nodes to the leaf
nodes denoted with A; and A;.

Definition 3.3: Parent Node Assignment (PNA) for inter-
nal nodes (A)),

A; = {I(v)) |VvieD,1<i<m} 4)

In Eq. (4), the internal nodes are assigned with parents
from the dominant set(D) towards the root node. Also,
assigning the parent links for the leaf nodes is a well
known NP-Complete. The assignment of leaf nodes to their
parent node is done by considering the minimum actual
load of that particular node.

Let formally define the actual load among the dominating
set(D) of nodes.

Definition 3.4: Actual Load («;). The actual load of an
internal node v; is:

N

VV,'ED, ’7 _
viel L) iy | i L

o =

Definition 3.5: Assignment Parent Nodes to leaf nodes
(A;) of lossy-link wireless sensor network denoted by the
graph G(V, E, P(E)) along with CMIS, D = {v, vy, ...v,,}.

It is required to obtain m disjoint sets from V, denoted by
L(v), L(vp), ..., L(v,,), so that:

1) Each set L(vy) (1 <i<m) contains exactly one non-leaf
node v;.

2) _glL(v,-) =V,and L) N L) =D, (1<i#j<m).

3) Vv, € L(v) (1 <i<m) and v, #v;, such that (v;, v|) € E.

4) Assign v (1 <i<m) as the parent node of the nodes in
LoD i}

Therefore formally we can denote Parent Node
Assignment (PNA) for leaf nodes as,

Arp = {L(v) |VvieD, 1<i<m}.

We define a decision variable (3; to denote whether the
sensor v; is an internal node or a leaf node. ; sets to be 1 iff’
the sensor v; is an internal node. For remaining nodes, [3;
assigned as 0. Moreover, Let select a random variable ; to
every edge connecting an internal node v;, a leaf node v; in
graph G formed with the lossy-link wireless communication
network.

We can define the parent node assignment as standard lin-
ear programming LPL* BPNA

Max v =min {o; |VvieD} (6)
such that Y, (ﬂ,«fij = I)VGED
v,eNl(vj)
E,ije{O, 1}
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Table 2 Notations

Di Potential load of node i

«; The actual load of node i

B; The decision variable associated with the node i
P(E) Probability of lossy-link connectivity

A; Parent node assignment for Internal nodes

Ap Parent node assignment for leaf node

I Maximal Independent Set

C Connected maximal Indent Set

D Dominating Set

No(v) Two-hop neighbors of node v

B The size of the data packet (bits)

& The random variable associated to the edge between i and j
L) Level of vertex v

w; Decision Variable of node i

i The rate of data packets generated by node i

Therefore, the overall Parent Node Assignment with min-
imum actual load (LBPNA-A™) is a combination of both
Arand A;. i.e A" ={A, A;} . After LBPNA is decided, by
assigning a direction of each link in the constructed tree struc-
ture, we obtain an MLDAT.

In the next section, the solutions for solving the load-
balanced MIS(I), connected MIS(C), load-balanced
PNA(A™), and finally, we build the MLDAT.

4 Construction of multi-level data
aggregation trees

The construction of MLDAT is designed in two stages. In the
first stage, we obtain the dominating set (D) of the given
Lossy-link wireless communication network graph G(V, E,
P(E)). In other words, the dominating set (D) contains the
internal nodes of the MLDAT, including the root node. We
can find out the dominating set (D) by solving the problem of
LBMIS (I) and selecting the connectors (C) of set I. We can

ks ]
e J = o - - IIl :\:b
- SRR Sl |
T e,
b b

represent the LBMIS(I) problem as an Integer Linear Program
(ILP) and solve by using the Linear relaxation technique.
After that, we can choose some connectors (C) to form the
dominating set (D).i.e., D= {Iu C}.

In the second stage, we have to form parent-child links by
keeping the load balance among the nodes. First, we assign
the parent nodes among the internal nodes (D) as A; next, we
assign the parent nodes for leaf nodes as A;. The problem of
Parent Node Assignment with minimum actual load
(LBPNA) of leaf nodes A; is formally defined as an Integer
Linear Program, and it solved by using the random rounding
technique.

Table 2 shows the notations used in this paper.

4.1 Approximation algorithm for MIS with minimum
traffic load LBMIS(I)

The basic idea of the solution in Algorithm 1 described as
given below:

Let solve the linear program of LP* | gys to obtain an
optimal solution, which is denoted by

(w",v"), (where)

w" = (wy,w;...w, ), also round-off w; values into integers
w; render to the six steps.

presented through lines 3—14 of Algorithm 1, also.

v* denotes the corresponding node.

1) Sort sensor nodes by the w;“ value (wWhere 1 <i<n) in the
decreasing order.

2) Set the sink node to be the independent node, i.e., wy=1.

3) Fix for all”wi with 0’s.

4) Begin with the first node in sorted array P. If no node
selected as an independent node in v;'s 1-hop neighbor-
hood, then set &; = 1 with probability p; = w;.

5) Repeat step (4) until the end of array A. .
8In(n

6) Again repeat steps 4) and 5) as = O E many
times. e
4 ¥,

=i o i
ARE— —c;::--" -i"-. o] "‘
| Ilh o TI 1}!“"-\. ; |

i \!\:( 3 :‘:. Voo, O

g

Fig. 1 Illustration of (b) LBMIS, (¢) CMIS, and (d) MLDAT construction process
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Algorithm 1: Approximation Algorithm to obtain load-
balanced MIS(I)

1 Solve LP/gps, Let(w®, v*) be the optimal solution, Where w* = {w], 03, ... wy), v* =
min{p; | Vv; €V}

2 Sort all w* values in a non-increasing array. The arranged ids put into an array denoted by
P[n].

3 wy=1;

4  for i = 1throughn do

5 W, =1;

6 counter = 0;

7 while counter < T wheret = min{wﬁ er(:“z,wpo}

8 k=0;

9 while k < n do

10 i = P[k];

11 if Vv; € N1(v;),@, = 0 then

12 ‘w, =1 with probability p; = w;;

13 k=k+1

14 counter = counter + 1;

IS eturn (6)\1,1’7] = min{Zj;@liM %] % | Vv; € V})

4.2 Connecting load-balanced MIS(C)

Afier finding the LBMIS(I) one more step is required to obtain the
dominating set (D). We have to select the connectors(C). To do
this by a similar procedure as in [32], to obtain a minimum set of
connected MIS (C) to connect the load-balanced MIS(I).

Partition the LBMIS(]) into disjoint node sets by using the
following criterion:

Iy = {v}(and)
1 = {v; |viel, Ivel; 1, vieN, (v;, vieu ! 1) } (7)

The gateway node is put into . It acts like the root of the
MLDAT,i.e., |[Io| = 1. All of the other nodes present in / in a 2-
hop neighborhood out from nodes in 7, — | are placed in ;. So, /
is termed as the level of the independent node. /; Represent
collection of separate nodes in level [ of G corresponding to a
node in /. In addition to this, L denotes the maximum allowed
levels of independent nodes.

For each level i, where i € [0, L — 1], assume S; is a set of
neighboring nodes to at least one node in /; also at least one
node in /; 1. Next, find a minimum-sized set of nodes C; C S;
to cover all nodes in /; ;.

Let C = U} C; and.

@ Springer

Therefore, finally, D= {IuC} is the CMIS of the original
graph G.

We use the M2M communication network shown in Fig. la
to illustrate the construction process of a Dominating Set (D). In
Fig. 1a, all circles denote the sensor nodes as we specified pre-
viously, the construction of MLDAT T having two steps. In the
stepl, we solve the LBMIS(I) problem using Algorithm 1, which
is represented in Fig. 1b as black circles. In step2, we choose
appropriate LBMIS connectors (C), expressed as grey nodes in
Fig. 1c, for connecting every node in / to form a dominating set
(or) Internal nodes of G, denoted as CMIS (D).

ie,D={{uC}.

4.3 Load balanced PNA for internal nodes(A,)

After dominating set (D) finds out, in the next stage, we ded-
icate to find a load balance PNA for Internal nodes A;. The
following procedure is given:

1. Vv; e Cy, their parent is to be the gateway node v.

2. As per the index non-decreasing order, all v; € C;, and />
0, their parent connected to the neighboring node v;e 1, 4,
which is having the minimum load.

3. As per the index non-decreasing order, all v; € [, and />0
their parent connected to the neighboring node v;€ C; 4,
which is having the minimum load.
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4.4 Integer linear program formulation of load-
balanced PNA of leaf nodes(A,)

As we know that, finding an arbitrary data aggregation tree
having maximum network lifetime is NP-Complete [27].
Similarly, we can prove that PNA with minimal load for leaf
nodes A; is also an NP-complete. The following randomized

algorithm used to solve the load-balanced PNA for Leaf
Nodes, A;. The formal definition of the load-balanced PNA
for Leaf Nodes A; is explained in definition 3.4. The problem
can solve by using the following randomized algorithm.

Algorithm 2: Randomized Approximation Algorithm for
load-balanced PNA for Leaf Nodes A;

1 Solve LPgpn4- Let (§%,v*) be the optimal solution.
Sort the &;; values in each row (for every node) of £* in the non-increasing

order and next to keep the corresponding j (v;'s IDs) in two-dimensional array

13 return (§, D)=min{a; | V;€ D}

denoted by P[n][m]
2 §,=0
3 Whilek = x= 62min{fi*|122i(,711)5 jemE;>0) do
4 k=0,1=0;
5 while k < n do
6 i=k;
7 while [ < m do
8 J = Plk][l] )
9 ifv; € Ny(v;) and ¢ = 0 then
10 &, = 1 with probability & ;
11 break;
12 k=k+1

5 Delay-tolerant scheduling model

Once the Multi-level Data Aggregation Tree (MLDAT) is
constructed, the aggregation time control mechanism is ap-
plied by the Delay-Tolerance function. Consider the following
M2M Communication network shown in Fig. 2. Every node
gathers information in its location and sent it to the gateway
node (Fig. 2b), which further transmits the data to Application
Server, as shown in Fig. 2c.

The source node is N(i), 0 <i<k—1 relays data m;, and
sends to the gateway node N(k). The data m; collected by
N(7) to be sent to the user by application server by following
the Multi-level DAT structure. We present a periodic per-hop
aggregation time scheduling algorithm present at each node
N(i). The time control for the aggregation scheduling algo-
rithm and delay tolerance process consisting of the following
steps:
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Algorithm 3: Delay-Tolerant Scheduling Algorithm

1. When N (i) receives the data from its child node N(i — 1) else prepares a data packet to have

the data m;, gathered by N (i) by its own, it keeps the data packets in its buffer.

2. N(i) checks its buffered packets, if the buffered packets are empty, N (i) begins a refresh timer

with count T.

3. Suppose the packets present in the buffer is extended to the maximal number of buffered data

packets. In that case, N(i) extracts the buffered data packets and aggregates the gathered

information into a new data packet (or) If the refresh time reaches 0, then N (i) stops the
buffering timer to count T and save the original parcel to its next parent node

N(i + 1).

Aggregation Timing Control Scheduling Algorithm considers both the number of buffered
packets and the refresh timer for transmitting fresh data packet at a node to overcome long delays for
user queries. After collecting data from all nodes, the gateway node N (k), restores the gathering data
present in the application server. The gateway node resets the Application Server to minimize the
signal overhead in the core network after a new refresh time value denoted by 7.

6 Performance evaluation

In the construction of Data Aggregation Trees, most of the
earlier research works focus on the classical Shortest Path
Tree, Minimal Spanning Tree, and Load Balanced Cluster
Head Approaches. In this paper, we selected the most domi-
nating tree-based routing models, such as Load-Balanced
Data Aggregation Trees (LBDAT) [33], Two-Tier Adaptive

Model Aggregation (TTAMA) [34] and Energy Efficient
Spanning tRee (EESR) [35]. The Proposed MLDAT approach
is suitable to compare with the selected routing tree structures.
We compare all the four algorithms in terms of energy con-
sumption and delay tolerance.

The Simulation environment is having all sensors having
the same transmission range of 40 m. Every sensor device
randomly distributed in a rectangular area of 200m x 400m.

Fig. 2 The Architecture of
Machine-to-Machine(M 2 M)
Communication Network

M2 Appdication Server (]

{dy

" eer

P20 Mastwork

Felrash Tirmer

FA20A Gateway

Pl 2 bl Mode
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Table 3  Configuration parameters

Parameter Value
Random value for Wireless Links [0.5-1.0]
Gateway Position Top Left
Topology (Grid) 200m x 400m
Network Size 150
Transmission Range 40 m

Energy for receiving 1Unit
Energy for Transmitting 2Units

The results are getting for every different setting, 50 instances
obtained, and rounded to integer values. In addition to this, a
random value function is taken to assign links among the
nodes. If a node is within the transmission range, then the
transmission value is[0.5, 1] else it is [0, 0.5]. All the config-
uration parameters have listed Table 3.

Among all the parameters network Area, number of nodes,
and transmission range are tunable parameters. The imple-
mentation of the proposed MLDAT model is evaluated using
NS-3 tools and Python programming language, and the con-
figuration parameters parsed by using an XML File.

We evaluate the performance of MLDAT with the state-of-
art DAT models such as LBDAT, Energy Efficient Spanning
Tree (EEST), Two-Tier Aggregation Multi-target application
Trees (TTAMA). The proposed MLDAT Model has better
performance for energy consumption and delivery delay than
the existing algorithms.

Scenario 1:Network Coverage Area

In this case, 150 sensors are distributed randomly and even-
ly in the rectangular network area. Each node has a transmis-
sion range of 30 m. The side length of the rectangle area is
varied from 100 m to 400 m by increasing by step of 50 m. As
increasing the length of the side, the network turned into thin-
ner, and higher internal nodes are required to support the con-
nectivity. The number of transmissions reduced in each
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communication round the energy consumption is also re-
duced, as shown in Fig. 3a. In the other models, also it is the
same trend happens.

In Fig. 3b, the average delay latency for user queries is
shown. When the network becomes thinner, the nodes choose
available buffers packets to transmit to the gateway node. In
MLDAT, we use the periodic per-hop scheduling mechanism,
which improves the average delay due to the availability of
buffered packets.

Scenario 2: Transmitting Range

In this scenario, the transmitting range is tuned from
30 m to 70 m by increasing a step of 5 m. The 100
nodes are deployed randomly uniformly in the network
area.

@ Springer
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We consider the 140m x 300m rectangular area of grid to-
pology. In Fig. 4a, the Residual energy for different transmis-
sion ranges is shown. In Fig. 4a, we can observe the decrease
in the residual energy because the network becomes denser,
which means more nodes are present within the circles of node
transmissions. So even the connectivity of internal nodes is
maintained although with less number of internal nodes. For
the other EESR and TTAMA algorithms is very close to both
use Minimal Spanning tree method to maintain aggregating
node connectivity.

In Fig. 4b, the delay is measured for all the algorithms. As
the network becomes denser, the delay occurred for MLDAT
is better than the other models due to periodic per-hop
scheduling which is used tunable parameter refresher timer,
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due to updating the refresher timer it can achieve shorter de-
lay. In contrast, the other models use minimum latency sched-
uling algorithms (MLSA) that are suffering from their static
time slots.

Scenario 3: Number of Sensor Nodes

In this scenario, In a rectangular area size of 200m % 400m,
the number of sensors that are deployed randomly as 50 to 500
with unevenly. Each node transmission range as 50 m.

In Fig. 5a, it is shown that the residual energy is propor-
tional to the number of nodes becoming more and more. It is
because the redundant nodes are available for connecting
CMIS. We have to perform the data aggregation in a dense
area, the Parent Node Assignment (PNA) can improve the
energy consumption significantly due to a lot of redundant
Sensors.

In Fig. 5b, as the number of nodes increasing the delay is
also increased for all the traditional algorithms (LBDAT,

TTAMA, and EESR) due to the dense network, the number
of aggregation points are more and more, but it is different for
MLDAT because the constraints on the Parent Node
Assignments MLDAT selects the optimistic aggregation
points with more leaf nodes.

Scenario 4: Observation of Network Lifetime

The number of sensor nodes is deployed randomly in
a 200 x 200 sg. m area, ranging from 10 to 100 with step value
ten and the number of sensors 100—1000 with step value 100
and the transmission range, R = 30m fixed. The observation is
that the number of nodes increasing from up to 100 the net-
work lifetime of MLDAT is having a similar report with other
approaches which is shown in Fig. 6a. In contrast, the number
of nodes increasing from 100 to 1000 shows a significant
improvement in the network lifetime of MLDAT compared
to the LBDAT, TTAMA, and EESR. The reason is that the
actual load in Eq. (5) of nodes increased in EESR and
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TTAMA compared to MLDAT and LBDAT as the number of
nodes increasing the overall network is shown in Fig. 6b.

7 Conclusion

In this article, we address the fundamental problem of modeling
the Data Aggregation Trees in Machine-to-Machine(M2M)
communication Networks. We Proposed a solution for CMIS
and PNA Problems. In addition to this, Aggregation Time con-
trol Scheduling appropriately schedules the nodes to reduce the
redundant transmissions. However, the proposed Multi-Level
Data Aggregation Tree model with the Delay-Tolerant
Scheduling algorithm for the Machine-to-Machine(M2M)
communication shows better performance than the existing
state-of-art solutions. Distributed algorithms can improve the
solution for collecting data from sensor nodes and compressed
sensing techniques to improve energy efficiency.
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Abstract

Job Satisfaction is one of the significant reflectors that can reveal about the way the employees feel
regarding their occupations and it indicates the behaviour related to the work like - the rate at which
employees leave an organization, organizational belongingness, frequency of absenteeism. Besides, the
concept of job satisfaction partly influences the association of personality related variables with
deviated behaviours of work. One of the usual research results is job satisfaction is proportional to
satisfaction in the life. This association is can also be reciprocal, meaning individuals who are happy
with the personal life are usually happy with their professional life and individuals who are happy with
the professional life are likely to be happy with personal life as well. The current research study is
accomplished with the main objective of measuring job satisfaction among police personnel in Guntur
district of Andhra Pradesh. The findings revealed that the officers feel more professional than the lower
level police staff.

Keywords: Job Satisfaction, cadre and ANOVA
Introduction:

In earlier days an individual had no other choice but to take up parent’s occupation. Job satisfaction is a
word generally utilized in order to explain to what level an employee is happy with respect to the job.
Job Satisfaction indicates the kind of attitude possessed by an individual towards the job. It reflects the
level of contentment experienced by an employee when all his wants because of a job are met with. A
satisfied employee is an asset to the organization. He can be very productive and also be a part in
successfully branding the organization. The word job satisfaction has been defined as a positive feeling
about one’s job. (Robbins, 2007)".

Employee is basically an individual who has a lot of needs and desires. Some of the needs are explicit
and some are implicit. At times these needs become stronger and when the individual is unable to meet
the needs, it creates dissatisfaction and stress. This can influence the behaviour of an employee and it
can cause changes in his attitude and priorities. The extent of satisfaction is based on the individual
mind-set. A resource, that gives satisfaction to certain employees, may or may not give contentment to
other employees. There are many determinants that can influence job satisfaction like the
psychological conditions, physiological features, social factors and also environmental situations.

There are several definitions about job satisfaction. It is about how people usually feel about their jobs.
It is a combination of set of positive and negative feelings towards a job role. Job satisfaction has a
direct connection with the organizational productivity and individual’s wellbeing. This adds to
industrial morale. So, job satisfaction is an important factor in industrial environment. The sum of
positive feelings and favourable attitudes bring job satisfaction and negative feelings and negative
feelings and attitudes bring job dissatisfaction. High levels of job satisfaction can reflect the emotional
state of an employee. The better satisfied employees usually produce more and more; if the industrial
environment is relatively supportive, the satisfied employees become innovative and productive.

Page |2316 Copyright © 2020Author
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Review of literature

The concept job satisfaction remains an extensively researched topic in the organizational areas. Ever
since the growth of the movement in human relations right from early thirties, this has attracted a lot
of interest. Several researchers have carried out research on job satisfaction after the Hawthorne studies.
The current study is focussed at studying job satisfaction of police personnel in Andhra Pradesh, all the
relevant literature available has been reviewed and presented.

Mira Singh and Pestonjee (1990)° regarded that the concept of job satisfaction is impacted by the
factors of kind of occupation, extent of job involvement and participation. The sample for the study
consisted of 250 officers and 250 clerical cadres belonging to a Nationalised bank in Western
India. The study confirmed the hypothesis and it was found that job satisfaction of the bank
employees was positively affected by the occupational level, job involvement and participation.

Mathew (1991)2 tested the relationship between satisfaction and organisational commitment with a non-
recursive model that permitted the simultaneous examination of the influence of satisfaction on
commitment and the influence of commitment on satisfaction. The study highlighted that the two
variables were reciprocally related but that the influence of satisfaction on commitment was stronger.

Syeed (1992)* made an endeavour to determine the relationship between employee job
satisfaction and organisational effectiveness. The main objective of the study was to relate
satisfaction with organisational effectiveness along with personal attributes such as age, education, pay,
length of service etc. The study revealed that job satisfaction facets had more explanatory power than
the personal attributes of respondents. It was clear from the study that the Organisation through its
human resource development policies and practices created better environment for employees,
resulting in greater satisfaction which in turn enhanced organisational effectiveness.

Rama Devi (1997)° conducted a study on faculty job satisfaction and their views on
management of the two universities in Andhra Pradesh. The sample consisting of 200 teaching
faculty and 100 members were selected randomly from each university and the attempt was made to
measure job satisfaction of the faculty in universities of Andhra Pradesh. The study found that
the factors such as freedom in job, scope for self-improvement, income and job security were
causing satisfaction while bureaucratic rules, no recognition for work and routine work were
causing dissatisfaction to them.

Sarri and Judges’ (2004)° Article provided greater understanding of the research on employee’s
attitudes and job satisfaction. The article identified three gaps between Human resource practice
and the scientific research in the area of employee attitudes in general and the most focal
employee attitude in particular —Job satisfaction: the causes of employee attitudes, the result of positive
or negative job satisfaction and how to measure and influence employee attitudes. Suggestions for
practitioners are provided on how to close the gaps in knowledge and for evaluating implemented
practices.

Objective of the Study:

The objective of the present study is to assess the Job Satisfaction levels of leaders and subordinates at
lower level of police hierarchy.

Hypothesis Formulated:
The following hypothesis has been formulated and tested:
There is no significant difference between the cadre in job satisfaction of police personnel.

Methodology:
Page |2317 Copyright © 2020Author



Jan-Mar 2020 ISSN: 0975-9999 (P), 2349-1655(0)

Available online @ www.iaraindia.com

SELP Journal of Social Science - A Blind Review & Refereed Quarterly Journal
I SSN: 0975-9999 (P) 2349-1655 (O)

Impact Factor: 3.655(CIF), 2.78(IRJIF), 2.77(NAAS)

Volume XI, Issue 43

January - March 2020

Formerly UGC Approved Journal (46622), © Author

LEADER SUB-ORDINATE COMPARISON OF ORGANIZATIONAL
COMMITMENT OF LOWER LEVEL POLICE PERSONNEL IN
GUNTUR DISTRICT OF ANDHRA PRADESH

A.Lavanya
Assistant Professor, Dept. of Commerce,
Visvodaya Govt. Degree College, Venkatagiri

Prof. M. Venkateswarlu
Professor, Dept. of Commerce,
S.\V. Univesity, Tirupati

Abstract

Employees are bound to their organization due to organizational commitment. The
extent of commitment is an important factor that contributes to the effectiveness of an
organization. Many research studies brought out that the employees who are highly
committed usually tend to work more efficiently than the less committed employees. Highly
committed employees have good self-confidence, strong self-esteem. They can balance
between what they want and what they are capable of. The present study aims at assessing
the difference in the organizational commitment of leaders and subordinates at lower |evel
of police personnel in Guntur district of Andhra Pradesh. The findings revealed that the
leaders have more affection towards the department than the subordinates at lower level of

police personnel.

Keywords: cadre, Organisational commitment and police personnel

Introduction employers’. In recent days, the aspect of
Organizational Commitment is organizational commitment has gained
usually measured by aspects such as considerable momentum. Much research is
employees “willingness to work hard to done to understand and analyse the extent
develop their organization, the match or of intensity and stability of an employee's
correlation between the organization’s and commitment towards the organization.
the employee’s values, how reluctant they Organizational commitment is
are to leave the organization, and their defined as the extent to which an employee
faithfulness towards their organization or relates himself or herself to a specific
how proudly people work for their organization and its objectives, and desires
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to maintain relation with the organization.
According to the Meyer & Allen (1997)*
organizational  commitment  “is a
psychological condition by which the
employee relationship is characterized
with the organization and has considerable
extent of influence for the choice to
prolong organizational membership.”
From the above definition it can be
understood that commitment is completely
different from motivation or general
attitude. Commitment can drive employees
to behave in a specific way. From the point
of view of neutral observer it may appear
digtinctly to their own self-interest. The
researchers have the opinion the definition
given by Allen and Meyer for the study
Employee commitment is important
because high levels of determination lead
to several favourable organizational
results. It clearly indicates to what level
the employees identify with the
organization and how committed are they
to organizational goals.

In the area of organizational behaviour,
studies of relationship  with  the
organization, particularly those  of
Organizational Commitment, are given
special emphasis due to their role in
enabling a wider knowledge of the
relationships established between
employees and their organizations. From
these organizational factors points of
view, commitment is anticipated due to its
influence on required variables, such as
performance and organizational citizenship
behaviour, among others. Ranging from
this premise, several studies have been
conducted in recent times S0 as to ascertain
the variables that contribute to the
development of this relationship or
asociation, and also the consequences
anticipated with its establishment.

Review of literature on job commitment

The thought of organizationa
commitment has gained much attention in
the literature on industrial  and
organizational  psychology. Earlier
research on organizational commitment
considered the ideas as one aspect,
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based on attitude point of view, bringing
out identification, loyalty and
involvement. As far as Porter et al
(1974)? is concerned the attitudinal aspect
relates to the psychological attachment or
affective commitment formed by an
employee is in relation to identification
and involvement with the respective
organization. He further explains that
organizational commitment is “how
employees relate themselves to the
organization, how they characterise
intentionally to be attached to it; how they
identify with the values and goals of
the organization; and how willing are
they to put in extra efforts on its behalf”.
Employees usually consider the extent to
which their own values and goals relate to
that of the organization as part of
organizational commitment, therefore it
is considered to be the main link
between an individual employee and the

organization.
Yet another aspect on
organizational commitment is the

“exchanged-based definition” or "side-bet"
theory by Alluto, Hrebimak & Alonso,
(1973)°. This theory holds that people get
committed to the organization as long as
the individuals hold their portfolios, no
matter how dressful situations they
undergo. In spite of these things, if they
get dternative advantages, they will
voluntarily resign and leave the
organization.

Mowday, Porter and Steers
(1979)* added to the the “side-bet” theory
by explaining organizational commitment
as organizational behaviour "relating to the
method how individuals become attached
within a specific organization and the way
how they tackle with this issue". This
behavioural point of view related to

organizational commitment is better
through calculative and normative
commitments.

Wiener and Vardi  (1980)°

explained organizational commitment as
“someone’ s intention of behaviour or how
an employee reacts to influenced as per
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ABSTRACT

Our country is emerging as the third largest on-line labour market according to On-line Labour Index Survey and India-based employers represented 5.9 per cent of
all projects/tasks posting for online labour of which 45.0 per cent were for software development and technology projects. The highly informal and micro nature of
our economy provides impetus to digitally-enabled independent employment opportunities. These forms of work have gained momentum in recent years with the
emergence of native and international freelancing platforms. These trends show that the nature and structure of employment in our economy has been undergoing
a reformative change towards more independent, freelance on-line jobs. “Gig Economy” is such a new trend in the employment models in these days of digital
influences. The present paper deals with this concept of “Gig Economy” with special reference to our economy. The gig economy can be defined as “a free market
system where organizations and independent workers engage in short-term work arrangements. Technology has lowered the barriers to entry so much that “gigs”
have become easily accessible to an unprecedented number of people. Based on secondary sources of information and statistics, this paper briefly discusses about
the traditional job market and the job necessities in the context of the present 4™ Industrial Revolution. An attempt is made to discuss about gig and freelance work
in India and gig workers’ earnings in Top-10 countries along with India. Types of gig work rise of gig economy with its broad segmentation and subsectors. Discussion
was also presented about the converging factors responsible for thriving the gig economy in our country, the motivational factors acting as growth drivers of gig
economy. The high paying tech-savvy gig jobs in advanced countries and in our country is also present to provide a comparative picture of gig works. The paper
concludes with a remark for the necessity of encouragement to be provided for the development of gig economy, keeping in view the unemployment rates both in
urban and rural areas with specific reference to women.

KEYWORDS

GIG economy, on-line employment, freelancers, independent work, growth drivers, motivational factors, unemployment rates.
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INTRODUCTION

n recent years, the traditional job market and the work-dynamics have been changing allowing greater autonomy and flexibility. The technological disruption
3‘ has been potentially reshaping the employment landscape by generating opportunities to earn income on-line and better matching of workers with oppor-

tunities through digital platforms. The demographic shift and technological developments that are taking place today are demanding rapid job creation to
be matched with workers and employers. These shifts are acting as potential drivers of creating opportunities for generating new, relevant and decent jobs for
the future of our country. It is argued that the present demand for jobs should be accompanied by the need to create high quality employment opportunities in
general and for aspiring youth and women specifically. Digitalization and technological adoption are sound supporting the growth of decent jobs and greater
economic inclusion, since employment-generation strategy of our country aims at inclusion of women in the labor market, to erase the gender-bias, which is both
a social and economic imperative.
Keeping the approach to strategy of economic development in our country, today, most of the companies are adopting industrial technology and machinery to
improve the quality of their output, to maintain their current market position, associated with qualitative improvements in supply-chain management as well as
are planning to introduce digital tools and services to attract new customers.
In the context of fast changing business environment and rapid developments in technology, it is necessary for employers to prepare for changes at the workplace.
The experts have been observing that there are 10 important workplace trends that are taking place in our country and the companies are found preparing the
work force for the future by embracing new developments in labor-market like “Gig-Economy”. Gig-Economy consists the gig workers or freelance workers, who
work without the frills and collars of traditional jobs, who are called as “Blue Collar Workers”. Defined as “Gig Economy”, this recent trend presents a distinct
strategic opportunity for the organizations of the future, with a specific focus on “Digital Skills” and also on “Digital Platforms”. In other words, the “Gig Economy”
refers to “labor market activities that are coordinated via digital platforms”. Workers take on particular “gigs” without any guarantee of further employment, and
the persons who mediate in between these workers and employers, are called as intermediaries, independent contractors and not employers. Generally, the
companies operating these platforms are intermediaries, who enable purchasers to order a timed and monetized task from an available worker, by taking a
commission, whenever the service is paid for or completer. The Gig Economy operates through two kinds of platforms — “Crowd Work” and “On-demand Work”
(Hunt et.al.2017). Crowd Work refers to jobs which are commissioned and carried out virtually, via internet. On-demand work refers to activities which are gener-
ally organized through mobile platforms and the jobs are carried out locally with the purchaser and the provider in physical proximity. These jobs are also carried
out by text messages or phone calls instead of a mobile platform. Increasing access to internet, increasing number of mobile and smart phone usage and improve-
ments in digital infrastructure have significantly influenced the proliferation of on-line market places and transactions, facilitating a forward movement towards
physical world to the digital world. Social networks and cloud computing are found supporting the access to e-commerce transforming cross-border trade in
merchandise and services.
As a positive sign being driven by these transformations, “independent work” (flexible work) has gained momentum, both in advanced and developing countries.
Independent work is not new to our country since we have the tradition of self-employment- the other term used for independent work, is deeply engrained in
our economy and this is reflected in micro-nature of organizations of our country. In this sense, we can use the term “self-employment” as alternative term for
“independent work” or gig-based “freelance work”.

THE IMPACT OF 4" INDUSTRIAL REVOLUTION
The present century has been witnessing and experiencing the 4™ Industrial revolution being propelled by the convergence of a cluster of technologies representing
physical, digital and biological impact factors. Machine learning, artificial intelligence, advanced robotics, cloud computing, the loTs, and block chain etc., are
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evolved and employed for profoundly transforming the future and nature of work in developing and developed economies. Many traditional employment oppor-
tunities are found outdated and many are created newly influenced by these modern technologies, embracing and influencing the production processes, business
models, service delivery mechanisms, establishing a relationship between generation of employment, flexible working environment, autonomy in working oppor-
tunities and decent remuneration to meet the increasing cost of living. Under these transformative conditions, experts, economists, entrepreneurs, employment-
model strategists and technocrats are striving to analyze the impact of 4™ industrial revolution and are arriving at different arguments and observations, with a
specific focus on employment conditions, job displacement and inequalities in labor market in the economies around the globe.

The technology-led employment models that were desighed and evolved to suit the requirements of 4" industrial revolution, as they have thought, provide
solutions to improve the low productivity and output in the key economic sectors. A variety of strategies were designed for shaping the emerging technologies to
play out in the complex socio-economic and cultural contexts of work, among which digital literacy and ICT were recognized as the basic skills required in the
current environment of work and to access the public goods and services.

Use of technology has become the major driving force for the present 4t industrial revolution to displace as well as replace the traditional employment opportu-
nities, particularly in India. Of late, the concepts like “Uberization”, “Gig-workers” “Independent work”, “Freelance Industry”, “On-demand Jobs”, “Flexible Staff-
ing”, “Leased work” and “On-call Workers” are gaining currency in advanced as well as advancing economies. Independent work is on the rise in many advanced
economies of Asian, European, North America, Africa, South America and Oceana economies. Asian economies are providing gig work to the estimated tune of
62.0 percent, 18.0 per cent in European economies, and 16.0 per cent in North American economies (On-line labour Index Worker Supplementary-2017). These
gig workers are found engaged in software development and technology, creative and multimedia, sales and marketing support, writing and translation, critical
and data entry and professional services. According to the On-line Labour Index-2017, India is the largest supplier of online labour and also traditional outsourcing
destination. It is estimated that 24.0 per cent of workers are gig workers in India, followed by Bangladesh (16.0 per cent), United States (12.0 per cent), Pakistan
(8.0 per cent), Philippines (6.0 per cent) and UK (5.5 per cent). There are four largest online labour outsourcing platforms namely Fiverr, Freelancer, Guru and
People Per Hour, which are English language platforms, covering 40.0 per cent of the global gig labor market for platform-based online work. Research efforts
were also made to understand the “Gender-dynamics” of Gig Economy for identifying the existing critical knowledge gaps, which are useful of policy makers
(Abigail Hunt and Emma Samman, 2019). The research findings indicate that a smaller proportion of women than men are involved in gig work; less regularly work
than men and are more likely exit the gig economy. Van Dorn (2017) has analyzed that the gender, racial and class inequalities were acting as dragging forces in
the low-wage gig workers. It was estimated that the proportion of women in the gig economy of US accounts to 33.0 per cent to 55.0 per cent, in UK this proportion
works out to 31.0 per cent to 52.0 per cent, Germany (39.0 percent), Sweden (39.0 percent) Austria (41.0 per cent) Switzerland (43.0 per cent) and Netherlands
(44.0 per cent). The evidence suggests that in many of the economies, women earn less than men through gig work.

MATERIALS AND METHODS

The present paper is exclusively based on secondary sources of information collected from different national and international published reports, research papers
and newspapers. The primary purpose of this analytical paper is to explain the concept “Gig-Economy”, its features, segmentation, nature of jobs and income
offered in general and in our country in particular. The paper focuses on the following objectives:

1. Todefine and explain the concept “Gig-Economy”, its types and segmentation.

2 To introduce the rise of Gig-Economy in India.

3. To analyze the Motivational Factors that drive the performance of Gig-Economy in India.

4 To present the estimates of income offered for the Gig Jobs in India.

RESULTS AND DISCUSSION

GIG-ECONOMY AND FREELANCE WORKERS IN INDIA

The term “Gig” refers to the concept of ‘engagement’ coined during the financial crisis-2009., when the unemployed made a living by “gigging” or working in
several part-time jobs wherever they were available and they could. It was observed that “Gig-Economy” was a sharing economy, open talent economy, freelance
economy and also on-demand economy, representing the new paradigm of work. Gig work is characterized by the prevalence of short-term contracts or freelance
work as contrary to the permanent jobs in the organized sectors. Technology has been playing an important role in gig-economy as a new business and employment
model. The current cutting edge digital on-line platforms along with the proliferation of mobile and smart-phone penetration and application are treated as the
important influencing factors for thriving of this gig-economy. By these digital aids, the work assigned to a professional can be completed within the scheduled
time and has the flexibility to choose location of the assignments and areas.

Gig economy which is also called as “Flex-economy” or “Mobile Economy” is among the fastest growing employment trends in India along with advanced countries
during the recent years. The Global Gig Economy Index-2019 published by “Payoneer” observed that among Top-10 countries, India is emerging as the 3™ largest
on-line labor market and the “On-line Labor Index Survey-2016” estimated that India-based employers represented 5.9 per cent of all projects/tasks posting for
on-line labor of which 45.0 per cent were for software development and technology projects. The Global Gig Economy Index-2019 also shows that India occupies
7™ rank in the year over year revenue growth of gig workers engaged in the economy, as shown in Table. 1.

TABLE 1: TOP-10 COUNTRIES WITH HIGH GIG-WORKER EARNINGS AND REVENUE GROWTH

Rank | Country % of YoY Growth in Revenue of Gig worker earnings
1 United States of America | 78.0
2 United Kingdom 59.0
3 Brazil 48.0
4 Pakistan 47.0
5 Ukraine 36.0
6 Philippines 35.0
7 India 29.0
8 Bangladesh 27.0
9 Russia 20.0
10 Serbia 19.0

Source: Payoneer (2019) Report on The Global Gig Economy Index-2019, p.3
It is evident from the data presented in Table.1 that technology has made easier than ever for individuals to get increased earnings by engaged themselves in
profitable gig-work and received favourable rewards. The data shows that India got the 7t rank in terms YoY growth in gig-earnings, accounting for 29.0 per cent
among the top-10 countries. However, it is to be noted that India has to make sincere digital efforts to touch the revenue growth of Pakistan (47.0 per cent) as
well as the rank of USA (78.0 per cent). As an effort to improve the earnings from gig work in India, it is to be noted that gig economy is churning out of a large
number of solopreneurs, micropreneurs and our country has to provide the congenial business and technological environment for the development of gig work.
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GIG-DIGITAL PLATFORMS
Itis to be observed that gig-digital platform can be categorized into two main types in India as shown in the following diagram-1.

ISSN 2231-4245

DIAGRAM 1: TYPES OF GIG-DIGITAL PLATFORMS

Types of Gig-Digital Platforms

Labour-based Platforms Asset-based Platforms

The labour-based platforms enable workers to provide activities and completing tasks assigned (Uber, Ola etc., The asset-based platforms allows people to rent
or sell their unused asset (Airbnb, eBay etc., These two platforms have enabled the transformation of the gig economy from a C2C market to B2C market with new
models of work and employment. These two kinds of platforms represent gig economy as a broad umbrella term originating from the digital universe of the
“Sharing Economy”. It is an economy and a novel organization of digital workers, distributed across the economy and organized through task markets and network
connections. It is beyond doubt that the rise and advancement of technology has given people more options in the kinds of work they can do in the gig economy.
A variety of mobile apps and E-commerce websites like Amazon, Flipkart, Alibaba and Shop clue etc., have proved that anyone can become a merchant and portals
like Flexiorg.com, Getmeexperts.com etc., are providing work opportunities for any one with specialized knowledge and skills by connecting them with companies
that have such needs.

SEGMENTATION OF GIG ECONOMY

An observation of jobs that are provided by the gig economy can be classified into two types, as shown below in diagram 2.

DIAGRAM 2: TYPES OF JOBS AVAILABLE IN GIG ECONOMY

Types of Jobs Provided by GigEconomy

—
Short-time Jobs

Life-time Jobs

Gig economy provides both lifetime jobs as well as short-time jobs. Life-time jobs mean short-term projects and which give provide jobs with independence and
work flexibility, pay very well and offer future opportunities. Work with only 1 or 2 hours of working represent short-term jobs with good remuneration. The gig
job options comprise a variety of digitally-skilled jobs like creative services, content writing, virtual assistance, engineering and architecture, accounting and con-
sulting, software development, automation, artificial intelligence, 10T, ML, IT infrastructure, management, sales and marketing, civil BIM, automobile connected
vehicles, PR and Branding, project management and data assembling etc.,

All the modern gig business offers on-line applications to connect individuals seeking jobs/services with those providing jobs and services, fueled by internet
startups and a majority of talent managers are found leveraging gig workers in their teams and departments, to drive efficiency, innovation and competitive
advantage.

RISE OF GIG ECONOMY IN INDIA

The incentives, schemes and financial assistance provided by Government of India and the creation of SEZ culture, start-ups have flourished in India and 70.0 per
cent of the corporate were found using gig workers for solving organizational issues.It was reported by HR professionals and independent consultants interviewed
that gig workers were found very useful for supplementing the skills of the existing workforce, reduce the cost of production and fill the temporary vacancies in
the firms/organizations/enterprises. The gig workers containing self-employed, freelancers, independent contributors and part-time workers, though represent
very much fragmented, got recognition across the globe in general and in India in particular and emerged as a modern workers’-economy, wherein workers come,
gig and leave.

In India during the last five years, a large segment-- about 81.0 per cent—has joined the gig economy. Delhi accounts for 43.0 per cent of gig workers, recognized
as the biggest hum followed by Mumbai with 19.0 per cent and Benguluru with 18.0 per cent.

Besides the above mentioned two types (as shown in Dig:2), the gig economy can be segmented into the following 4 important categories and with a broad
description of each segment is presented in Table. 2

TABLE 2: BROAD SEGMENTATION OF GIG ECONOMY WITH ITs SUB-SECTORS IN INDIA

S.No. | Sector Description Subsectors included
1 Asset-Sharing Services Digital Platforms that facilitate short term P2P rentals | Home-sharing
of one owner’s (or freelancer) property to another in- | Car-sharing
dividual Boat- sharing
Parking space-sharing
P2P Equipment-sharing etc.,
2 Transport-based Digital Platforms that require a freelance driver to com- | Ride-sharing
Services plete the requested transport service Car pooling
Restaurant Delivery
Coupled with guiding skills
3 Professional Services Digital Platforms that connect freelances directly with | Management skills, Business work, Designing, Coding,
business to complete projects Writing/ Translating, Artificial intelligence, ICT, Cloud
computing, Robotics etc.
4 Handmade Goods, Household | Digital Platforms for freelancers to sell homemade | Home services
and Miscellaneous Services | goods/crafts or offer on-demand services for house- | Baby sitting
(HGHM) hold related jobs. Handicrafts
Tutoring
Pet Services and Miscellaneous services etc.,

Source: Master Card and Kaiser Associates: (2019) Report of The Global Gig Economy: Capitalizing on a $500 B Opportunity.
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THE CONVERGING FACTORS

According to the report produced recently by BCG Henderson Group, the following are the factors that are pulling the gig workers towards gig economic activities:

1.  Contrary to the mature economies, (1 to 4 per cent), a high proportion of more than 30.0 per cent of workers were found preferring the use of gig work
platforms.

2. Job-seekers are entering into gig economy in each and every industry as freelancers.

There is a shift in the priorities among workers towards full-time employment as only 20.0 per cent of the freelancers preferred the fulltime employment.

4.  The gig work platforms are targeting at workers with a specific level of expertise as well as management consultants, software developers and wellness
workers with sophisticated modern skills.

5. 40.0 per cent of the companies, which have absorbed gig workers who have satisfied the characteristics of gig work reported that the gig workers have acted
as a complementary source to their regular workforce and the labour productivity in their firms has improved.

THE MOTIVATING FACTORS

According to the recent reports on Gig Economy, the following factors can be listed as “growth drivers” for gig economy in India as shown in Diagram

w

DIAGRAM 3: GROWTH DRIVERS FOR THE GIG ECONOMY

Growth Drivers for the Gig Economy

Evolving Social Increasing Digiti- A Cultural shift em- The r|5|r.1g

Attitudes about . bracing a “flexible” cost of liv-
zation Rates lif . .

P2P lending work-life environment ing

With the advent of gig economic activities, major portion of gross volume of gig economy has been estimated coming from platforms that were relatively new to
market, offering a greater diversity of services to customers, thus enabling the digital industry to expand and mature. The above flow-chart explains the important
motivating factors, which acted as the growth drivers for the gig economy and for its expansion. In recent years sharing personal items has been accepted and
there is a shift in social attitudes that are encouraging and facilitating of sharing underutilized as well as unutilized assets for profit.

Many digital lending and P2P lending platforms like Lendbox (New Delhi), Faircent (Gurugram), Lending Kart (Ahemadabad), Finzy (Benguluru), i2i Funding (Noida),
i-Lend (Hyderabad), LenDen Club (Mumbai), Paisa Dukan (Mumbai), Rupee Circle (Mumbai), Monexo (Mumbai), CashKumar (Benguluru) etc., have been attracting
the customers by providing an online marketplace to facilitate peer-to-peer lending by bringing together borrowers and lenders. The consumers are also actively
engaged in this lending activity.

The recent trends in rapid smart phone adoption and increased access to internet are found expanding the numbers of eligible gig freelancers. The number of
smart phone users is estimated to reach 442.5 million in 2022, which was 199.48 million in 2015. There are 1026.37 million active mobile phone users in our
country as on 2018 with 2G,3G and 4G networks. It is also estimated that our country occupies 22" rank, after China in the number of internet users which was
estimated as 560 million and on an average 310 million people in India are spending time with social media accounting for an average of 17 hours per week. It is
found that 80.0 per cent of the adults in our country are having at least one digital financial account and according to IMD World Digital Competitiveness Ranking
for the year 2019, our country occupied 44" place with the improvement in terms of knowledge and future readiness to adopt and explore digital technologies.
It is also observed that work-life adjustments have been considered as important and a cultural shift has been taking place towards embracing a flexible environ-
ment altering the workers expectations of a typical 9 to 5 work day. It is also true that in recent times, the cost of living has been increasing alarmingly clubbed
with a shrinking share of middleclass families, which is compelling the employed lower to middle class to pursue the sources of supplementary income by engaged
in part-time jobs to earn income through gig work to satisfy the needs and demands of the family members.

It is beyond doubt the all the above discussed facts are motivating the people with skills and expertise to pursue the gig economic activities as the best option.
NOT SIDE-HUSTLING WORK

Many workers feel that gig work is a part- time work which offers low income and they are not lucrative. It is a wrong notion and a mistake. The tech-savvy attitude
and the skills and expertise fetches high amounts of income by serving a freelancer’s option. The study of “FitSmallBusiness.com” observed that the following are
the most lucrative options for gig tech-savvy workers. The following Table-3 presents the jobs, their description and the income that can be earned

TABLE 3: TECH-SAVVY GIG JOBS AND THE INCOME OFFERED

S. Name of the Income offered | Description of the Job
No. | Tech-Savvy Gig Job per Hour
1 Deep Learning/ Artificial | $115.06 Self-Teaching systems, Machine learning, data scientists, software engineers etc.
Intelligence
2 Block Chain Architecture $87.05 Technology used to power, cryptocurrencies, digital currencies etc., It is also known as cloud compu-
ting, in which users share data on third-party servers via Google and Microsoft.
3 Robotics $77.46 Includes mechanical and electrical engineering and companies are expanding to develop devices in the
medical and surgical fields.
4 Ethical Hacking/ $66.33 Skills in coding and programming systems-security professionals and Penetration testing.
Penetration Testing
5 Bit Coin /Cryptocurrency $65.37 Ability to build automated payment tools using altcoins are sought after, including to integrate bitcoin
payment technology into existing websites and apps.
6 Amazon Web Services/ | $51.0 Specialization in AWS Lambada writing and load code for lambada
Lambada Jobs
7 Virtual Reality $50.18 App designing to create digital content that combines visual and audio to create an interactive world in
a user’s environment, including Development of Algorithms and 3D modeling and Scanning languages.
8 React)S Developers $40.75 Companies like Yahoo, Airbnb, and American Express rely on React to allow consumers to make multiple
selections on a page (the number of bedrooms in a rental, for example) without needing to reload it.
9 Final Cut Pro Editor $37.12 This professional-grade software allows cutting video clips, altering pace, integrating music, editing
scenes, inserting transitions, and more. As an editing freelancer, a gif worker can find work in almost
every professional field.
10 Instagram Marketing $31.23 As a marketer and influencer, a Gig worker connects the brands and advertises their products through
photos for an agreed-upon fee.
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However, there are some gig works which offer and pay a small amount per hour. Particularly in Data Entry jobs which converts the paper- based books into e-
books, in the typing projects and Captcha solving the payment is very low which ranges from Rs. 7 to Rs. 48 in gig platforms like Kolotibablo, Megatypers, Captcha
solving websites and MTurk etc.

CONCLUSION

In our country the unemployment rate is estimated at 7.9 per cent on 29" February,2020 according to the data released by CMIE. Urban unemployment rate was
estimated as 8.6 per cent it was 7.6 per cent for rural areas. After going through this unemployment rates, it is to be noted that our economy is not able to generate
the jobs for the people entering into labour market. Besides, it is to be observed that people in the age group of 15-24 years constitute nearly a fifth of India’s
total population (2011) and by 2020, they are predicted to make up a third of the country’s population. The youth population with the age group of 20-24 years
constitute around 40 per cent of India's labor force, have an unemployment rate of 32 per cent and the unemployment rate among the educated is even worse.
The World Bank recently estimated that our country needs to create 8.1 million jobs a year to maintain the employment rate. With our demographic dividend and
urgency to generate jobs in different sectors of our economy needs immediate attention in the present era of digitalization, which demands high skilled, well-
educated and experts in modern technological literacy. The participation of women in the work force in our country is lowest in the world at around 21 percent,
as absence of suitable jobs is observed as one of the reasons for this low rate of participation. The report on “Employment Outlook”, women gig workers accounted
for about 68,000 jobs in the country in 2019 and gig economy has to be resorted for generation of jobs in future. Keeping these unemployment rates, there is
every need to support the gig works, which offer not only part-time jobs as well as full-time highly remunerative jobs for tech-savvy freelancers. Referring to the
future of jobs in India, EY, FICCI and NASSCOM teams suggested that the jobs in future could be a combination of employee arrangements interspersed with gig
working models. The jobs seekers should understand the importance and evaluate the benefits of contractual labor/project-based work arrangements. Gig work
should be considered as relevant as any other type of employment and as the primary source of income and have its impact on society, which values stability in
work. The Government, while designing the employment generation strategy should keep in mind the requirements of the present digitally-driven technological-
dominant labor market to create employment opportunities for the future of India.
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ABSTRACT

Working capital employed in MSMEs is financial metric which tells about the
liquidity available and also indicates the financial health of an enterprise. Working capital has
two major components — current assets and current liabilities. The efficiency with which an
enterprise operates dependents exclusively on how that enterprise utilizes the working capital
and manages its different sub-components. The research carried out so far did not deal with the
each of these components of these two major components and explain that inefficient
management of working capital was responsible for their losses and closing up the enterprises
with high amount of NPAs. Though a number of studies that dealt with management of working
capital have focused on macro picture at state or national levels. The specific field-based studies
that have evaluated the efficiency of managing the working capital in MSMEs at district level are
scanty.

Keeping this research gap in view, the present study focuses on the evaluation of
management of working capital in Micro and Small Enterprises (MSEs) in Chitroor district.
Exclusively based on primary data collected by canvassing a structured and pre-tested
questionnaire and the financial statements prepared by the enterprises selected, the present paper
deals with an analysis of working capital employed and how it is utilized, in sample Agro, food
and allied enterprises(36), Textile-based enterprises (34) and Mineral-based (30) enterprises
operating in Chittoor district.

Primary data for these 100 sample enterprises was collected for a period of 6 years i.e. from
2011-12 to 2016-17 and assessment was carried out with the help of Ratio Analysis and
Liquidity Index .The primary objective is to evaluate how efficiently the sample enterprises
were able to manage the working capital invested with each of their respective enterprises. By
this evaluation, the present paper satisfies the objective of district level research studies on
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management of working capital, with all its sub-components , which are absent particularly with
reference to Chittoor district and represents a bench mark attempt to carry out further research
embracing the other dimensions of working capital management.

Key Words: Micro and Small Enterprises, Working Capital, Current Assets, Current Liabilities,
Inventories, Trade Receivables, Liquidity Index.

INTRODUCTION:

Capital, the vital financial propeller that activates the production activity by establishing a
symbiotic relationship among all the factors of production, specifically for an economic activity.
Capital is the factor production necessary for the employment of labor, particularly in industrial
sector, in association with land, ignites the production process with its suitable structure. It is so
important for micro, small and medium enterprises for their efficient operation in the present
complex production-environment and also to stay as competitive enterprises in the global market
conditions. Getting adequate profits are the primary objective of any enterprise, adoption of a
suitable capital structure assumes much importance in any economy, where in MSMEs are
considered as a strategic option for income and employment generation with less amount of
capital. Today, much research was carried out to prove the fact that MSMEs serve as a suitable
development strategy for providing sustainable development opportunities in the available
locally, which results into acceleration of regional industrial development. It was also argued that
MSMEs are the activities that facilitated the development of entrepreneurship by reaping the
external benefits, innovation and labour productivity.

Working Capital and MSMEs
The capital structure of MSMEs basically includes two broad and major components-
Fixed capital and Financial (Working) Capital. The first component includes physical capital and
the latter component includes current assets and current liabilities, which is generally called as
Working Capital. Working Capital a vital component of capital employed, which helps to
convert raw material into finished goods up to the cash realization. The concept of present
“Working Capital” is nothing but the concept of “Variable Capital” used by classical
economists.
Working capital employed in MSMEs is called as a financial metric, representing
the operating liquidity available to an enterprise and represent a portion of operating capital. The
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amount of working capital is treated as an index of financial health of an enterprise. Keeping in
view the general methods of calculations, working capital consists two major components-
current assets and current liabilities. Based on these components working capital is defined as
“the current assets over current liabilities. A balanced approach is required between these two
major components. In the modern days a financial manager of any enterprise strives to find out a
cheapest and convenient source of financing these components and also to keep an optimum mix
of current assets and current liabilities. Hence, MSMEs consider the working capital, the singular
source, to meet the short term financial requirements and refer to it as “trading capital”. For an
enterprise, working Capital is equal to the blood in circulation for a human being and if it
becomes weak, there is a room forgetting lower or nil profits and the enterprise many not
survive. The enterprise must be capable of generation of cash receipts in excess of its payments,
then only it will have adequate liquidity to meet the day to financial requirements. All these inter
relationships makes it clear that an efficient working capital administration assumes a critical
process of the financial management of an enterprise. This process of administration /
management deals with the management of ingredients of current assets and current liabilities in
an enterprise, because there is a positive link between efficient management of working Capital
and profitability (Eyelly A MA(2004) Pedro, J.G and Pedro M (2007), karaduman, H, (2011). An
enterprise has to manage its inventories, receivables and payables for its success and to eliminate
the risk of inability to meet short term obligations also to avoid excess investment in assets for
maintaining a balance between risk and efficiency.
Need for efficient Working Capital

The research put forth on the system of efficient management of working capital and
operational success of MSMEs makes it clear that working capital management is one of the
most vital segments of financing decisions and a dynamic stimulus for its good performance
managing the problems that arise towards the maintenance of current assets and liabilities at
optimum level is the important purpose of management of working capital. The interrelation that
exists in between current assets and liabilities is to be carefully observed so that working capital
is neither inadequate nor excess of what is required. Maintenance of this equitable balance in
between the components of Working Capital exerts a telling effect on profitability liquidity and

financial health of an enterprise. An efficient management of working capital in an enterprise
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specifically serves the following three important objectives of working capital. Three objectives of

Working capital Management

C Objectives of Working Capital Management )

v v
Related to Decisions about Decisions about
Profitability, Risk and composition of level of composition of level of
Liquidity policies Current Assets and its Current Liabilities and
Components its Components

When we go through these objectives, we can understand that holding too much of
current assets (liquidity) leads to reduction in risk at cost of decreased profitability. An enterprise
must operate on the principles of speeding up collections (Trade Receivables) as quickly as
possible to pay the disbursements (current Liabilities) to minimize the risk. This is the trade off
that exists between profitability and risk, which is the main purpose of management of working
capital. If an enterprise fails to pay its obligations results into loss of its reputation and it is also
true that inadequate inventories leads to held up of production and may lead to purchase of raw
materials at higher prices. Working capital available with an enterprise should provide a cushion
in bad days and avoid interruption in the process of production and generate sufficient funds to
finance inventories and payments to be made. Hence, it was said that proper management of
working capital is the driving seat of a financial manager or owner of an enterprise.

Review of Literature
The foregoing discussion makes it clear that the management of working occupies an
important place in the business finance, particularly for MSMEs in any economy. In the present
study an attempt is made to an insightful analysis of working capital management in MSMEs,
with specific reference to total current assets and liabilities and with reference to their sub-
components by using Ratio Analysis. It is to be accepted that a number of research was carried
out based on the subject of management of working capital in developed and developing
countries and in India also.
A field survey conducted by Hemanth Saikia (2012) in Assam with a sample of 220 small
scale industries, dealt with the measurement of financial performance of SSIs. Her research
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observed that mobility of inputs was small; management of quality of the labour input was not
good. There was shortage of funds as the native investors have faced difficulties in raising the
funds. Siddarapu Haribabu and prof. M. Venkatewarlu (2019) have discussed the socio-
economic conditions of MSMEs in YSR Kadapa district and Chittoor district of Andhra Pradesh.
Dr. Nallabala Kalyan (2017) made an attempt to analyze the performance of MSMEs in Chittoor
District. He analyzed the capital —output-ratio input output ratio of MSMESs in Chittoor district
tested by ANOVA and T-test techniques the problems and prospects of MSMEs in chittoor
district was presented by Dr. Nallabala Kalyan and Hareesh babu(2017) and suggested some
measures for smooth and accelerated growth of MSMEs in chittoor district. N. Venkataramana
et.al (2013) have made an attempt to find out the efficiency of receivables management and its
impact on working capital management and also to assess the impact on Working Capital
Management on profitability in the selected cement companies in India. They have used
financial tools like ratio Receivables to current ratio, Receivables to total assets ratio and
receivables to sales ratio. They have came to a conclusion that receivables management was not
satisfactory and the average collection period across industry was less than the suggested norms.
P. Seshagiri Rao (2014) aimed at a study of need for promoting SSls and its role in development
and on examination of the problems of small and medium enterprises in Chittoor district. D.
Sudarsana Murthy (2016) published a research paper on the analysis of performance evaluation
of MSMEs in Chittoor District of Andhra Pradesh. He has observed that entrepreneurs were
found facing the problems related to production, finance, marketing and other related areas of
management.
The Need for present Study

The analysis of references presented above related to MSMEs in Andhra Pradesh and in
Chittoor District proves the fact that the studies that have dealt with the total current assets and
liabilities comprising their respective sub-components of MSMEs were not available. Keeping
this research gap in view, and to present a district-specific study on working capital management
in Micro and Small Enterprises, an attempt is made to analyze the management of working
capital in MSMEs in Chittoor District.
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Chittoor District: The Study Area:

Constituted on 1* April, Chittoor is the southernmost district of Andhra Pradesh. It is
one of the drought prone districts of Rayalaseema region. Chittoor district receives an
inadequate rainfall and of the 66 revenue mandals, most of the mandals are announced as
drought prone mandals every year. Since there are no perennial rivers in the district, 1,16,239
wells form the major source of irrigation. 70.5 per cent of the total population resides in rural
areas and the urban population accounts for 29.5 per cent (2011 Census). The literacy rate
worked out to 71.5 per cent. The district has a good bank-branch network, since 580 bank
branches are operating in the district, serving 7197 persons per bank branch.

Agriculture is the primary occupation in the district, as 61.2 per cent of the total
workers are dependent on agriculture sector as cultivators and agricultural labor. 38.8 per cent of
the workers are engaged in household industries and other household industries (MSMES). The
industrial structure of the district comprises a combination of both large and mega industries and
MSMEs. As on 2015-16, 113 large and mega industries wee enlisted providing employment to
37090 persons with a capital investment of Rs.778077.2 lakhs. As a supplementary structure, it
was estimated that 3588 MSMEs are operating in the district, providing employment to 50,421
persons with a capital investment of Rs.2,30,373 lakhs. (General Manager, DIC).  These
statistics reveal that with a capital investment of Rs.4.61 lakhs on an average per enterprise,
MSMEs are capable of providing employment to 14.1 persons. On the contrary, the large and
mega industries need Rs.21 lakhs on an average to provide employment to one person, which
works out to Rs.32, 929 for MSMEs for generating employment to one person. Hence, it is
evident that MSMEs in the district are capital-light in nature with comparative high employment-
potentiality and forms the important source of income and employment, after agriculture sector.
Methodology and Tools of Analysis:

The present study is based on primary data collected from 100 micro and small enterprises in
Chittoor district. The data was collected by canvassing a structured schedule designed to collect
the relevant information covering working employed in total assets and liabilities for 6 years
period i.e. from 2011-12 to 2016-17. The data was collected during the months of July to

August, 2019 by visiting the sample enterprises selected.
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Sample Size:

The selected 100 micro and small enterprises selected represent three major categories of
enterprises viz.. Agro, food and allied enterprises (36), Textile-based enterprises (34) and
Mineral-based enterprises (30). Stratified Random sampling technique was adopted to select the
sample enterprises.

Tools of Analysis:

The primary data collected was processed and analyzed with the help of Ratio Analysis.
Current Ratio, Quick Ratio, Working Capital Turnover Ratio, Debtors Turnover Ratio and Cash
Position Ratio were measurement metrics used for the analysis. Ratio analysis assumes much
importance to evaluate the financial performance of sample micro and small enterprises to get
clues of efficient management of working capital over a period of time. This method of analysis
helps to make a qualitative judgment about the liquidity, profitability and to present a
comparative inter-category of sample enterprises. The types of ratios used, their formulae and

the purpose of the ratios used is briefly presented in Table.1

Table. 1. Types of Ratios Used for the Analysis

S. Measurement Formula Objective of the
No Metrics Used Measurement
Current Assets Measures Short term
1 Current Ratio Current Liabilities financial strength
) ) Quick Assets Measures the ability of the
2 Quick Ratio .... enterprises to meet shot term
Current Liabilities S
obligations
. . Sales (times) | Determines the efficiency
3 Working Capital . : with which working capital is
Turnover Ratio Working Capital -
utilized
Sales Determines  the  efficient
4 Debtors Turnover -
. management of Trade
Ratio Debtors .
Receivables.
Cash and Cash equivalents Determines the ability to pay
5 Cash Position Ratio Total Current Liabilities debt obligations
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(Trade Receivables x Days to Liquidate)+ (Inventory x Days to Liquidate) / (Trade Receivables+
Inventory).
Objectives of the Study:

Analyzing the efficient management of working capital employed in sample
enterprises is the basic objectives of the present paper. In addition, the present paper makes a
modest attempt to satisfy the following primary objectives also:

1) To analyze the Liquidity Position of the sample enterprises

2) To estimate the turnover ratios to assess the performance of sample enterprises

3) To calculate Liquidity Index to determine how the sample enterprises are able to quickly
raise cash to pay its liabilities.

Results and Discussion:

Socio-economic Features of Owners of Sample Enterprises:

The data collected reveal that majority of the owners of the sample enterprises belong to
Chittoor district (72.6 per cent) and others to YSR Kadapa and Anantapur districts of Andhra
Pradesh. Majority of the owners belonged to backward classes, (47.8 percent ), Other social
groups (29.4 per cent) and socially disadvantaged sections (22.8 per cent).79.0 per cent of the
enterprises were proprietary in nature and 54.8 per cent of the owners had technical education as
their qualifications and 22.9 per cent of the owners were commerce and economics graduates. A
proportion of 44.8 per cent of the enterprises had own premises and others were found operated
in rented premises. Majority of the owners (55.6 per cent) belonged to the age group of 33- 48
years and 34.6 percent belong the age group of less than 33 years. Most of the owners (67.9 per
cent) had previous experience in the same category of enterprises and 27.8 per cent of the owners
ventured to start the sample enterprises to prove their entrepreneurial skills and capabilities.
Working Capital and its Management:

It is quite evident that the important objective of management of working capital is
nothing but ensure liquidity and inadequate attention towards this purpose makes the enterprises
unable to meet the obligations, which results into the lack of loyalty. Besides, if the funds are
tied up in working capital, earnings or returns are negatively influenced for an enterprise.
Therefore determining an optimum level of amount of Working cap[ital assumes much

importance for the maintenance of financial health of the enterprises. To understand all these
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effects, an attempt is made to estimate the following important ratios, to find out the financial
health of the sample enterprises.

Ratio Analysis:

1. Current Ratio:

The proportion of current assets to current liabilities measures the working capital
available during the reference period of 6 years i.e. from 2011-12 to 2016-17. The details of
ratios calculated for sample agro-food and allied enterprises are presented in Table.2

Table. 2. The Calculations of Ratios for Agro, Food and Allied Enterprises

Ratios Calculated
Working Capital Debtors Cash
Reference Current Quick Turnover Turnover Position
Period Ratio Ratio Ratio Ratio Ratio
2012 1.19:1 0.70:1 9.17 5.1 0.30
2013 1.21:1 0.65:1 8.99 5.4 0.24
2014 1.19:1 0.65:1 8.16 4.9 0.27
2015 1.25:1 0.72:1 6.75 4.9 0.29
2016 1.25:1 0.73:1 6.75 4.9 0.30
2017 1.41:1 0.85:1 3.93 3.8 0.34

Source: Field Survey and Preparation of Financial statements of selected enterprises.

It is evident from the calculations of current ratio that the proportion of current
assets in agro, food and allied enterprises to current liabilities has been increasing. It is well
known that 2:1 is considered as satisfactory ratio; however the current ratio worked out to 1.19:1
to 1.41:1 during the reference period. This position of current ratio indicates some difficulty of
the sample enterprises to meet the current obligations. However, it is also evident that the sample
enterprises did not keep high level of current assets (> 2), which did not result in the idle funds.

The quick ratio represents a standard of liquidity as the ratio does not include
inventories. . It is well known that 1:1 is considered as satisfactory ratio; however the quick ratio
worked out to 0.65:1 to 0.85:1 during the reference period. This position of quick ratio indicates
the unsatisfactory level of liquidity for the selected agro, food and allied enterprises.

The data on calculated Working capital turnover ratio reveals that the ratio shows a
declining trend during the reference period from 9.17 times to 3.93 times. This ratio shows
ability of an enterprise to generate income per rupee of working capital employed. The
calculated ratio for the study period reveals the inefficiency of the sample enterprises to utilize

the working capital, as the values for the ratio is found declining during the study period.
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The Debtors turnover Ratio is calculated by dividing the revenues from sales by
average trade receivables. The calculated debtors Turnover ratios indicate a declining trend. This
ratio was 5.10 times during the year 2012 and has declined to 3.80 times during the year 2017.
This declining trend reveals that the quality of trade receivables and the credit collection efforts
of the sample enterprises are not at satisfactory level.

The cash position ratio shows the amount of cash and cash equivalents available
with the enterprises to meet immediate payments. The calculated values for this ratio indicate an
increasing trend during the reference period from 0.30 to 0.34. In spite of this trend the
calculated values are found below 1, even the recommended values of 0.5, it can be said that the

enterprises need more than just its cash reserves to pay its current liabilities.

Ratio Analysis for Textile Based Enterprises

As mentioned in methodology adopted 34 textile based micro and small
enterprises were visited and the financial statements were collected for analyzing the ratios to
assess their level of working capital management. The selected ratio were calculated and
presented in Table.3.

Table. 3. The Calculations of Ratios for Textile-based Enterprises

Ratios Calculated
Working Capital Debtors Cash
Reference Current Quick Turnover Turnover Position

Period Ratio Ratio Ratio Ratio Ratio
2012 1.38:1 0.90:1 4.32 2.66 0.21
2013 1.34:1 0.89:1 4.58 2.58 0.23
2014 1.58:1 1.04:1 3.02 2.59 0.28
2015 1.68:1 1.10:1 2.42 2.34 0.30
2016 1.76:1 1.15:1 2.35 2.42 0.35
2017 1.88:1 1.27:1 1.94 2.36 0.44

Source: Field Survey and Preparation of Financial statements of selected enterprises.

It is evident from the calculations of ratios, as presented in table.3, that both current
ratios was less than the standard ratio i.e. 2:1 though it shows increasing trend during the
reference period. Though Quick ratio was below the satisfactory ratio i.e. 2:1, though it shows
increasing trend during the reference period. Though quick ratio was below the satisfactory level

(1:1), during the initial years from 2014 inwards it has exceeded the ideal ratio (1:1) for the
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succeeding years and found high at 1.27:1 for the year 2017. The increasing trend of quick ratio
indicates the ability of sample enterprises to meet current obligations without relying on the sale
and collection of inventories.

The calculated working capital ratios are found decreasing during the reference
period from 4.32 to 1.94 which indicates that the sample enterprises are not efficient to generate
revenues from the sales. The debtors turnover ratio, which is an accounting measure the
effectiveness of sample enterprises in extending credit and the collection of debt. These
calculating ratios ranged from 2.66 to 2.36 times, which indicates a slow process of effective use
of their assets. However, the calculated of cash position ratios which ranged from 0.21 to 0.44
with an increasing trend. The stable cash position is not satisfactory to cover the liabilities of the
sample enterprises during the reference period. This stable /low ratio might be an indication of
liberal and inefficient credit and collection efforts of the sample enterprises.

Ratio Analysis for Mineral Based Enterprises

The data related to financial statements were collected from 30 mineral based
enterprises for the calculations of ratios to assess the efficiency in the working capital
management of these enterprises. The calculated ratios are presented in Table 4.

Table :4 Calculations of Ratios for sample Mineral-based Enterprises

Ratios Calculated

Working Capital Debtors Cash
Reference Current Quick Turnover Turnover Position

Period Ratio Ratio Ratio Ratio Ratio
2012 1.25:1 0.76:1 7.06 5.54 0.15
2013 1.18:1 0.72:1 9.16 5.44 0.14
2014 1.17:1 0.70:1 7.85 4.67 0.14
2015 1.37:1 0.82:1 4.95 6 0.17
2016 1.48:1 0.88:1 3.59 5.44 0.16
2017 1511 0.92:1 3.46 5.64 0.16

Source: Field Survey and Preparation of Financial statements of selected enterprises

The calculated current ratios for sample mineral based enterprises as presented in
Table 4 are found below the ideal ratio of 2:1, though the ratio gradually increased from 1.25:1
in 2012 to 1.51:1 in 2017. These ratios indicate the inability of the sample enterprises to meet
their current liabilities. Similarly the quick ratio increased from 0.7:1 in 2014 to 0.92:1 in 2017

Volume XIlI, Issue VIII, August/2020 Page No:1887



Journal of Interdisciplinary Cycle Research ISSN NO: 0022-1945

which indicates the enterprises are unable to pay the liquid liabilities. The calculated of working
capital turnover ratios, show a declining trend during the reference years from 9.16:1 in 2013 to
3.46:1 in 2017 indicating the inability of the sample enterprises to generate income from sales by
turnover ratio, as calculated, show the quality of trade receivables and the efforts of credit
collection are not satisfactory, since the ratios were found fluctuating ranging from 4.67 in 2014
to 6.00 in 2015. The calculations of cash position ratios, exhibit the financial strength and
liquidity of the sample enterprises. These ratios ranged from 0.14 to 0.16 during the reference
period, and were found below the satisfactory level. Similarly, the cash position ratio were found
very low, which indicates that the cash flows generated by the sample enterprises were
insufficient to pay off their current liabilities.

Calculation of Liquidity Index:

An overview of the ratio analysis presented in the foregoing analysis amply reveals the
fact that the sample enterprises have to pay much greater attention towards enterprises have to
pay much greater attention towards the efficient management of working capital invested in their
respective enterprises. It is evident from their financial statements that a large portion of their
Gross Working Capital was fastened in inventories and trade receivables, as their proportion was
estimated ranging from 68.5% to 74.7% if the gross working capital (Total Current Assets). It
seems this proportion of these two components cautions that a major proportion of gross working
capital is tied up, which represents a low qualitative management of working capital as well as
the liquidity of the sample enterprises. Keeping this attitude towards utilization of working

capital an attempt is made to work out the “Liquidity Index” by using the following formula:

[ Liquidity Index = (AR X ARCP) + (I XDL) + (AR X I) ]

Where: AR= Accounts Receivables
ARCP = Average Receivables Collection Period (in no of days)
| = Inventories

DL = Number of days to liquidate.

Liquidity Index is a financial indicator which is used to estimate the number of days required to

convert the trade receivables and inventory into cash. This index measures the ability of an
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enterprise to generate cash necessary to meet the current liabilities in its business. It shows the
capacity of an enterprise to convert accounts receivables and inventories and how quickly the
cash is raised to meet the expenses of day-to-day operations.

By using the above said formula, an attempt is made to estimate the values of liquidity
index for the three categories of sample enterprises, selected for the present study. The values are
presented in Table-5 to provide inter-category capacity of liquidity which explains the

assessment of efficient utilization of working capital in general and gross working capital in

particular.
Table: 5 Liquidity Index for Sample Enterprises
Category of Sample Enterprises Mean values for

Reference Agro, food and ) All Sample

Period allied based Textile based Mineral based Enterprises
2011-12 37.88 31.86 51.34 40.36
2012-13 37.07 32.08 47.66 38.94
2013-14 39.08 29.19 51.97 40.08
2014-15 38.07 27.36 46.60 37.34
2015-16 38.36 28.53 42.56 36.48
2016-17 39.41 30.07 47.42 38.55
Mean 38.15 30.07 47.42 38.55

Source: Calculated from the financial statements of the sample enterprises.

It is observed from the liquidity index values presented in Table. 5 that textile-based
enterprises have the lowest values (30.07), compared to mineral-based enterprises (47.42) and
agro-based enterprises (38.15). The mean values for all the sample enterprises ranged from a
low of 36.48 (2015-16) to a high of 40.36 (2011.-12). However, the index values are found
decreasing during the years of reference, which cautions about the inability of sample enterprises
to maintain a stable and /or a satisfactory level of liquidity.

Conclusion:

If we go through the ability of sample enterprises as measured by current and quick
ratios, it is found that they are suffering from inefficient management of working capital, except
textile-based enterprises from 2013-14 onwards during the reference period. The result of
working capital turnover ratio reveals the failure of sample enterprises to generate revenue from
the working capital invested during the study period. It is noticed that the quality of trade
receivables and the credit collection efforts were not found satisfactory and the cash position
ratio was also below the recommended values and unable to pay the current liabilities. The

liquidity index values calculated for the study period also revealed that the sample enterprises
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could not able to maintain satisfactory level of liquidity levels and were found unable to raise
cash to meet even the short term obligations. The analysis of the above said indicators leads to an
inference that the sample enterprises have to pay an increased attention towards inventory, trade
receivables management for effective utilization of working capital. It is so important that they
have to carefully attentive towards payables, as the average period of collection of payables was
found below the satisfactory levels. Above all, they have to use the potential financial assistance
schemes introduced by the Government to meet the working capital needs and manage them
efficiently to generate required revenue from their business.

REFERENCES:

Abuzar, M.A. Eljelly (2004) “Liquidity —Profitability Trade-off: An Empirical Investigation in
an Emerging Market, International Journal of Commerce and Management,
Vol.14,No.2, pp.11-18

Chief Planning Officer (2017) Hand Book of Statistics-Chittoor District-2016, Chittoor.

D. Sudarsana Murthy (2016) “Performance Evaluation of MSMEs- An Empirical
Study” International Journal of Research and Development- A Management
Review, Vol.5, Issue-1,pp/77-82.

Dr. Nallabala Kalyan (2017) “Recital of Micro, Small and Medium Enterprises in Chittoor
District” International Journal of Advance Research and Innovative Ideas in
Education, Vol .3, Issue. 6,pp.1816-1825.

Dr. Nallabala Kalyan and Hareesh Babu(2017) “ Problems and Prospects of Micro, Small and
Medium Enterprises in Chittoor District” Abhinav National Monthly Referred
Journal of Research in Commerce and Management, Vol.6. Issue.10, pp.113-119.

Farrah Wahieda Kasiran, Noredi Azhar Mohammad and Othman Chin (2016) “ Working Capital
Management Efficiency: A Study on the Small Medium Enterprise in Malaysia”,
Procedia Economics and Finance, Issue: 35, pp.297- 303.

General Manager (2017) District Industrial Centre, Chittoor District.

Hasan Agan Karaduman, Hail Emre Akbas, Arzu Ozsozgun Caliskar and Salih
Durer(2011).”The Relationship between working capital management and
profitability: Evidence from an Emerging Market” International Research Journal of
Finance and Economics, Issue:62, February,2011,pp.61-67

Hemanth Saikia (2012) “Measuring Financial Performance of Small Scale Industries : Some
Evidence from India” Journal of Applied Economics and Business Research,

Volume XIlI, Issue VIII, August/2020 Page N0:1890



Journal of Interdisciplinary Cycle Research ISSN NO: 0022-1945

Vol.2,Issue.1, pp.46-54

Krishnan, M and Dr. K.B Pavithran (2018) “Inventory Management Practices among Small and
Medium Enterprises”, International Journal of Basic and Applied Research, vol.8,
No.12, pp.127-136.

N. Venkataramana , K. Ramakrishnaiah and P. Chengalrayyulu (2013) “Impact of Receivables
Management on Working Capital and Profitability: A Study on select Cement
Companies in India”, International Journal of Marketing, Financial Services &
Management Research, Vol. 2, No. 3, pp.163-171.

P. Seshagiri Rao (2014) “Problems Affecting the Growth of Small and Medium Enterprises
(SMEs) in Chittoor District of Rayalaseema Region, Andhra Pradesh, Journal of
Entrepreneurship and Management, VVol.3, Issue.2, received from
http://www.publishingindia.com

Pedro, J.G and Pedro M (2007) “ Effects of working capital management on SMEs Profitability”,
International Journal of Managerial Finance, VVol.3, No.2, (April) pp.164-177

Siddarapu Haribabu and Prof. M. Venkatewarlu (2019) “Socio-Economic Conditions of MSMEs
in YSR Kadapa District and Chittoor District of Andhra Pradesh”, Research
Explorer, Vol.7, Issue.23, (April-June, 2019)
<<0>>

Volume XIlI, Issue VIII, August/2020 Page No0:1891


http://www.publishingindia.com/

VOLUME No. 10 (2020), ISSUE NO. 08 (AUGUST) ISSN 2231-1009

INTERNATIONAL JOURNAL OF RESEARCH IN
GCOMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at:
Ulrich's Periodicals Directory ©, ProQuest, U.S.A., Cabell’s Directories of Publishing Opportunities, U.S.A., Google Scholar,
Indian Citation Index (IC). U-Gage, India [link of the same is duly available at Inflibnet of University Grants Commission (U.G.C.)].
Index Copernicus Publishers Panel, Poland [ ICINVENEIBHSI08NE0M2) 3 number of libraries all around the world.
Circulated all over the world & Google has verified that scholars of more than 6575 Cities in 197 countries/territories are visiting our journal on regular basis.
Ground Floor, Building No. 1041-C-1, Devi Bhawan Bazar, JAGADHRI — 135 003, Yamunanagar, Haryana, INDIA

http://ijrcm.org.in/




VOLUME NO. 10 (2020), ISSUE NO. 08 (AUGUST)

ISSN 2231-1009

CONTENTS

Sr. Page
No TITLE & NAME OF THE AUTHOR (S) No
1. AN ANALYTICAL OVERVIEW OF E-COMMERCE IN INDIA 1
Dr. M. L. DHAKA & ABHILASHA KADYAN

2. AN ANALYSIS OF TRENDS IN VENTURE CAPITAL FUNDS IN INDIA 4
AND THE IMPACT OF COVID 19
B. N. LALITHCHANDRA & Dr. M. SRIRAMULU

3. A COMPARATIVE STUDY OF MOBILE BANKING TRANSACTION OF 10
NATIONALIZED BANKS AND FIVE LEADING PRIVATE SECTOR
BANKS OF INDIA
MITHUN DAS

4. THE EFFECT OF THE INTERNET OF THINGS ON CUSTOMER 15
ENGAGEMENT: AN EMPIRICAL STUDY OF INSURANCE
COMPANIES IN INDIA
Dr. MANISH BADLANI, Dr. RITIKA MOOLCHANDANI & SHYAM
BIHARI DUBEY

5. PROBLEMS IN E-BANKING USERS IN ADDIS ABABA, ETHIOPIA 21
MOHAMMED NEGASH
REQUEST FOR FEEDBACK & DISCLAIMER 26

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME No. 10 (2020), ISSUE NO. 08 (AUGUST) ISSN 2231-1009
AN ANALYSIS OF TRENDS IN VENTURE CAPITAL FUNDS IN INDIA AND THE IMPACT OF COVID 19

B. N. LALITHCHANDRA
ASST. PROFESSOR
SREE VIDYANIKETHAN INSTITUTE OF MANAGEMENT
SREE SAINATH NAGAR

Dr. M. SRIRAMULU
ASST. PROFESSOR
GOVERNMENT DEGREE COLLEGE
NAIDUPETA

ABSTRACT

It is a proved fact that entrepreneurship facilitates the creation of innovative enterprises, which in turn influences the improvement in competitiveness of the
economy, particularly in India, where Start Ups are playing an important role in the development of innovative entrepreneurship. Venture Capital plays a significant
role by providing risk capital and handholds the development of enterprises, thereby bridges the gap where traditional sources of funds cannot participate actively
in funding new ventures, brings in smart advice, hand-on management support and other skills that help the entrepreneurial vision to be converted to marketable
products. It was these inputs that made India to open its doors to private venture capital and the Venture Capital has made a significant contribution to development
of entrepreneurship as well as improving competitiveness. The present paper primarily deals with the role of venture capital in the development of entrepreneurship
in general and Start Ups in particular. Exclusively relying on secondary sources of data collected from international and national level reports prepared by reputed
corporate institutes, research papers and reports of the Ministry of MSMEs, Government of India, this paper makes a modest attempt to analyze the role of Venture
Capital in India. The analysis in this paper is focused on different aspects of venture capital investments in India. Special mention was made to the role of venture
capital towards the contribution of capital and broad types of venture capital as an introduction to the present analysis. In the light of this introduction, a critical
analysis is presented on introduction of venture capital in India, financing the investments to entrepreneurs, trends in venture capital investments in India during
2010-17, and to the recent trends influenced by COVID 19 with reference to the deals and their values, sector-wise venture capital attracted in India. A comparative
analysis is provided highlighting the impact of COVID 19 for the period of January 2019 to June 2020. An attempt is also made to analyze the significance of the
role of venture capital in generation of income and employment, as a financial mechanism for achieving the sustainable development and economic growth in
India, the paper focuses the need for modifying the venture capital funds to play an active role for the industrial development in India, particularly for start-up
enterprises.

KEYWORDS

COVID 19, venture capital investments, start ups, deals and investments.
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INTRODUCTION
uring the post-financial crisis period, a new financing eco-system for new ventures has emerged particularly in recent years which have exerted significant
E implications both for investors and entrepreneurs. A variety of discussions took place and debates were made on the role of alternative funding channels.
As a complementary effort there was a heavy pressure from seed and later stage Companies for alternative source of financing have arrived at a conclusion
that the traditional closed-end venture capital funds be made as an unique investment process. However, investors have to be cautious for identifying successful
investments and the identification must depend on skills and capabilities of the investors. A special focus was laid on financing entrepreneurial companies, espe-
cially start-ups and early stage ventures as start-up scene around the world was exploding and disrupting the existing business models. It was observed that
investing in entrepreneurial ventures was characterized by very high degree of uncertainty and venture capitalists can create value despite high degree of uncer-
tainty. Much attention was laid on understanding the venture capitalists own incentives and constraints which were found linked to the fund-raising cycle and the
way in which the venture capital funds were structured. Being influenced by these experiences, entrepreneurial finance was explored by the following three
perspectives:
1) The founder’s perspective
2)  The venture capitalists perspective, and
3)  Theinvestors backing the venture capital.
As a result of these explorations of perspectives, venture capital has emerged as an important source of funding, which had a significant effect on reshaping the
start up ecosystem. Then onwards, the corporate entities have used a common approach to identify the funding options based upon the positioning of the company
in its life cycle and decomposition of capital market industry into different segments, which were suitable for their maturity stage of development, size, typical
investment needs, and availability of information on corporate ownership and governance models.
Attempts were made to identify the potential funding gaps, which was to be filled through appropriate funding strategies aimed at funding the most suitable type
of financial investor. It was also identical that each financial system would be affected by a certain amount of allocative efficiency resulting in a gap, referred as
the “primary funding gap” between the demand for financial resources for start-up companies and the supply of early stage equity capital, particularly for young
and newly created small and medium sized enterprises. Consequent to this development thinking, the domain of venture capital was identified as the only source
of external financing after the choices available for internal financing referred as “insider seed money”. Consequently, venture capital has emerged as one of the
major alternatives over the last two decades in the form of “information venture capital market”- such as “Business angels” and “Business Angel Organization”.

OBJECTIVES

A critical examination of the performance of venture capital is the primary aim of the present paper, particularly in case of start ups in India. Besides this primary
objective, the present paper aims at the following supplementary objectives also:

To assess the contribution of venture capital and financing the start ups in India

To analyse the trends in private equity /venture capital during the 3 stages of investment covering the period of 11 years i.e. 2010 to 2020.

To present the recent trends in venture capital in India with reference to pre and post —COVID -19 periods (before 2019 and during 2019 and 2020.)

To examine the reasons for slow growth of venture capital funds in India, and

To explain the implications of COVID-19 for venture capital funds in India.
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RESEARCH METHODOLOGY

The present analytical study is exclusively based on secondary data sources, focusing on a critical analysis of role of venture capital in financing start ups in India.
An attempt is made to examine the recent trends in the performance of venture capital in India. Attention was paid on to present the role of venture capital
investments in top sectors and specifically to present the impact of COVID-19 on venture capital investments. To satisfy the objectives mentioned above, relevant
secondary data was collected for 11 years i.e. from 2010 to 2020, covering three important kinds of investments, appropriate for three stages of firms/companies
in India. Relevant data and insights were gathered from International and National research reports as well as the research papers published in peer reviewed
reputed journals like Bain and Company, Venture Intelligence, KPMG, EY, PREQIN PRO etc.

DISCUSSION AND RESULTS

VENTURE CAPITAL AND CONTRIBUTION TO CAPITAL

Venture capital is a form of financing used by start-up and young companies at different stages of growth. Funds flowing into a company in the form of an invest-
ment rather than a loan, controlled by an individual or small group known as ‘venture capitalists’. Venture capitalists provide large sums of money, advice and
prestige by their presence. By obtaining the venture capital backing means that the business would be in the venture capitalist eyes with potential and rapid and
profitable growth. Generally, venture capitalists define their investments by the business life cycle-seed financing, start-up financing, second stage financing,
bridge financing and leverage buyout. If classified by life-cycle of a business, some venture capitalists prefer to invest in start-up companies, featured by high risk
and potential for return, same deal with second-stage financing for expansion purposes and same venture capitalists concentrate solely on supplying funds for
management-led buyouts.

The following three are the broad types of Venture Capital:

TYPES OF VENTURE CAPITAL

|
v v y

Private Venture Industrial Venture Investment Banking
Capital Partnership Capital Pools Firms

The first type of venture capital is a largest source of risk capital, aims at business which has the capability to generate a 30% return in investment each year. The
capitalist like to participate in the planning and management of the business for which funds were invested.

The second type of venture capital focuses on high tech firms or companies that use state of the art technology in a unique manner, which are expected to achieve
a high rate of success.

The third type of venture capital provides risk-capital for expansion and early stage financing. In general, venture capital fills the void between sources of funds
for innovation-chiefly corporations, government bodies and the entrepreneurs) and traditional lower-cost sources of capital available to ongoing concerns and
expects to earn a consistently superior return on investments in inherently risky business ventures.

VENTURES CAPITAL IN INDIA

In India, SEBI has laid down the activities which constitute eligible business activities qualifying for the concessions available to a recognized. Venture Capital Fund.
SEBI (VC funds) Regulation -1996 defined venture capital fund as “a fund established in the form of or trust a company having a dedicated pool of capital which
raises money through loan, donations, issue of securities or units as the case may be and makes or proposes to make investment in accordance with these regu-
lations.” In India, the venture capital funds are playing an important role in supplying management and marketing expertise to unlisted, new and small private
business especially in technology-oriented and knowledge-intensive business or industries which might have long development cycles and which usually do not
have access to conventional sources of capital. In India the activities of venture capital funds include the provision of:

1) Seed capital for industrial start-ups.

2)  Additional capital to new business at various stages of their growth.

3)  Equity financing or leverage buy-out financing to management groups for taking over other companies.

4)  Bridge Finance

5)  Capital to mature enterprises for expansion, diversification and restructuring.

VENTURE CAPITAL IN INDIA

Though in India, a large sophisticated financial system is in operation, in additional to formal institutions, informal financial institutions are playing a dominant role
as sources of capital. Venture capital industry in India was introduced through the budget speech for the year 1988. In collaboration with ICICI, the UTI set up a
venture capital fund of Rs.20 Crore for fostering industrial development during the year 1988-89. The UTI has launched Venture Capital Unit Scheme (VECAUS-I)
to raise resources and with Rs.100 Crore, the second venture capital unit was set up for financing Greenfield ventures.

In 1985, the Risks Capital Funding (RCF) was sponsored by IFCI to provide positive encouragement to new entrepreneurs. It has provided risk capital and technology
finance under is roof to innovative entrepreneurs and technocrats for their ventures.

The first private sector venture capital fund was set up by ANZ Grindlays Bank in India with an initial capital of Rs 10cr. In Banking Industry, the subsidiaries of SBI
and Canara Bank have started the provision of venture capital funds for the development of industries such as watches, seamless metal, cement and ceramics.

In addition to the regulatory mechanism of SEBI, the government regulations and policy are very congenial for the development of venture capital industry. by
sanctioning tax breaks and concessions to the venture capital funds and tax exemptions under section 10(23FB) of IT Act. However, such privileges are not allowed
to shareholders of a venture capital company.

FINANCING THE INVESTMENTS TO ENTREPRENEURS

Generally, the venture capital provides funds for long-term under the following three modes of financing:

1) Equity

2) Conditional Loan and

3)  Convertible Loans

Under the above three modes, the venture capitalists provide finance for investment to entrepreneurial ventures, particularly related to the sectors like biotech-
nology, medical services, communications, electronic components, and software companies. To maintain a balance between risk and profitability, venture capital
firms finance the following stages of investment requirement.
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STAGES OF INVESTMENT FINANCING

1) Seed capital and Research and
Development Projects

Development Capital
Expansion Finance
Replacement Capital

2) Start-ups

3) Second Round Finance Turn Arounds

Buyouts

Early stage financing stage need seed capital and the financial risk increases progressively as the research phase moves into the development phase. Venture
capital is provided to undertake these risks and make investments in R&D projects which promise higher returns in future. Venture Capital is necessary for start-
ups with inadequate finance to commercialize new technology and resultant products. Second round finance meets the financial needs for a company at the stage
when the product was launched in the market and has not earned. Adequate profits to attract new investors.

Later stage financing includes development capital to purchase of new equipment plant, expansion of market and launching of product into new regions and loan.
Expansion finance focuses on low risk ventures. Buy oust refers to the management control by creating a separate business by separating it from their existing
owners. These buyouts include management buyout (MBOs) and management buy ins (MBI). Replacement capital is another aspect of financing is to provide funds
for the purchase of existing shares of owners. “Turn arounds” is a form of venture capital financing which involves medium to high risks and buying the control of
a sick company.

The venture capitalists evaluate technology and study potential markets besides considering the capability of the promoter to implement the project related to
early stage investments. They examine new markets and track record of the business in the later stage investments.

TRENDS OF VENTURE CAPITAL FINANCING IN INDIA
An attempt is made to analyze the trends in Venture Capital Investments made in India during the period 2010 to 2017, based on secondary sources of information.
The trends are presented in Table 1:

TABLE 1: TRENDS IN PRIVATE EQUITY/ VENTURE CAPITAL DURING THE PERIOD 2010 TO 2017

Year | Value of Deals (US $ million) | Volume of Deals (No. of Deals)
2010 | 8430 372
2011 | 9641 446
2012 | 7546 416
2013 | 9116 392
2014 | 11683 470
2015 | 19635 767
2016 | 16203 588
2017 | 26458 595

Source: EY (2018) PE/VC Agenda, India Trend Book-2018, p.13

The data presented in Table. 1. reveals that during the period 2010 to 2017, there was a significant increase in the flow of Venture Capital investments as well as
in the no. of deals. The value of deals which was US $ 8430 in 2010 has remarkably increased to US $ 26458, with a simultaneous increase in no. of deals from 372
to 595. The year 2017 was treated as the best year in terms of the value of PE/VC investments, as the overall underlying trends of deals becoming larger and more
complex.

However, it was observed that the impressive growth in absolute terms was due to the large deals by Softbank from its gigantic USS 100 billion Vision Investment
Fund. In 2017, Softbank made investments worth of US$ 5 billion in the Indian market and most of these investments have flown from Vision Fund, particularly
for e-commerce Company, Flipkart and also US $ 1.4 billion investments in Paytm and the US $ 1.1 billion investments in Ola Cabs along with Tencent.

A BIRD’S EYE-VIEW OF OTHER DEALS
An analysis is also made to present the other deals and their volume particularly covering start up deals, buyout deals, credit deals, growth deals and PIPE deals
and their respective values of deals during the period 2014-2017 in India. Table. 2 presents these details.

TABLE 2: OTHER DEALS AND THEIR RESPECTIVE VALUES IN INDIA DURING 2014-2017

S. Investments in 2014 2015 2016 2017

No No. of Deals | Value (USSb) | No. of Deals | Value (USSb) | No. of Deals | Value (USSh) | No. of Deals | Value (USSh)
1 Start up Deals 253 1.7 454 4.8 300 2.1 372 3.5

2 Buyout Deals 11 1.3 23 3.0 29 3.9 25 3.2

3 Credit Deals 24 0.6 35 1.1 65 2.9 57 2.5

4 Growth Deals 121 6.6 213 8.5 160 5.7 159 13.5

5 PIPE Deals 61 1.6 42 2.3 34 1.6 42 3.8

Source: EY (2018) PE/VC Agenda, India Trend Book-2018, p.16-18

The following observations can be made from the data presented in Table 2:

1)  The start-ups deals have recorded highest growth in 2015, with a drop to 300 deals with a value of US $ 2.1in 2016 from 454 deals with US $ 4.8 billion. E-
commerce was the sector which has received the largest amount start-up funding at US $819 million.

2)  Though the no. of buyout deals was 11 in 2014, picked up momentum from2015 onwards, registering the highest number of 29 in 2016, with a drop to 25
deals. In terms of value of deals also the buyouts registered the highest value of US $ 3.9 billion in 2016, thought it was only US $ 1.3 billion in 2014.

3)  Credit deals, which emerged as a new mode of funding in 2016, proved as a viable means of financing for the real estate sector, as can be seen from the data
that with 65 deals and representing the value of US $ 2.9 billion in 2016, which has increased from deal value of USS 0.6 billion in 2014.

4)  Growth capital account for more than 50.0 per cent share of the total value invested and the year 2017 was proved as the best year for growth deals which
has touched the peak no. of deals with value of US $ 13.5 billion.
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5)  For PIPE investments also 2017 was proved as the best year as they have registered highest no. of deals (42) which received investment of US $ 3.8 billion,
though an investment of US $ 1.6 billion was invested across 61 deals.

SECTOR-WISE VENTURE CAPITAL INVESTMENTS IN INDIA

A similar view can be seen with regard to the sectoral distribution of venture capital investments in India during the year 2017, which was considered as the best
year compared to the year 2016. The important sectors like financial services, real estate, e-commerce, technology, retail and consumer products, and health care
recorded the highest ever investments by Venture Capitalists in India. Except for technology, which recorded a decline of 10%, all the other sectors mentioned
above grew by over 50% in terms of value. Apart from these, sectors such as logistics, power and utilities and food and agriculture also witnessed good investment
activity in 2017. The sector-wise amounts of venture capital attracted are presented in Table.3.

TABLE 3: GROWTH OF INVESTMENTS ACROSS SELECTED SECTORS IN INDIA DURING 2017

S. No. | Sectors Attracted investments No. of Deals and Value of Deals (US 5 b)
Deal Value | % contribution to overall value | No. of Deals | % contribution to overall Deal volume

1 Financial Services 7.2 27 112 19

2 Real Estate 5.0 18 53 9

3 E-Commerce 4.7 17 60 10

4 Technology 1.8 7 121 20

5 Power and Utilities 1.3 5 NA NA

6 Health care 1.0 4 37 6

7 Retail and Consumer 0.8 3 37 6

8 Others 4.7 18 128 22

Source: EY (2018) PE/VC Agenda, India Trend Book-2018, p. 18
Among the different major sectors that have attracted venture capital, as presented in Table. 3, reveals that Financial Services with US $ 7.2 billion across 112
deals has attracted the highest percentage of contribution to overall value of the deals. This was followed by Real Estate sector contributing 18 % of the overall
value estimated as US $ 5.0 billion across 53 deals. E-commerce was the next succeeding sector which has attracted US $ 4.7 billion across 17 deals during the year
2017. Other sectors also proved more effective in attracting the venture capital to the tune of 18% of the overall value, accounting for US $ 4.7 billion across 37
deals. The sectors like technology, health care and retail and consumer have attracted investments ranging from US $1.8 billion to US $ 0.8 billion during 2017 in
India.

SECTOR WISE DEAL SIZE-RECENT TRENDS
The experts have observed that the Indian VC industry has passed through three distinct phases in the last decade. The first phase refers to the period from 2012
to 2015, which was called as “Growth Stage”. The second phase refers to the period of two years, i.e. 2016 and 2017, called as “Maturing and Moderation” period.
The third phase refers to the years 2018 and 2019, called as “Renewed Optimism” period buoyed by marquee exits for investors like Flipkart, MakeMyTrip and
Oyo, and a strong start-up activity in new sectors such as Fintech and Saa$S along with market depth in e-commerce.
An attempt is made to present the average deal size by sectors during the third phase of passage of Venture Capital funds in India. The details are presented in
Table 4:

TABLE 4: THE AVERAGE VC DEAL SIZE BY SECTORS DURING THE 3%° PHASE IN INDIA

Sectors Average Deal Size ($B) | No. of Deals
2018 2019 2018 | 2019
1. Consumer Tech 11.6 16.9 188 216
2. Fintech 14.3 26.7 71 609
3. Software/Saa$S 11.9 12.1 50 88
4.B2B Commerce and Tech | 13.2 16.8 38 82

Source: Bain and Company (2020) India Venture Capital Report-2020: Perspectives on the Funding and Start-Up Ecosystem, p.10.
It is evident from the Table.4 that 83.3 per cent of the venture capital investments was concentrated in four sectors like Fintech, Consumer Tech, B2B Commerce
and Tech and Software/SaaS. The sector- Fintech was the largest sector accounting for approximately 36.8 per cent of the total investments with 609 deals during
the year 2019 followed by Consumer Tech and B2B Commerce and Tech.

GROWTH IN START-UP ECOSYSTEM
It is well known that India has the best start-up ecosystem. A number of initiatives and policy changes like Startup India, Atal Innovation Mission, Digital India and
assistance through SIDBI have created a congenial environment for Start-Ups and Venture Capital growth in our country. The estimations revealed that the no. of
start-ups have grown at the rate of 17.0 per cent each year from 2015 onwards. The estimated trends in the rapid growth of Start-Up ecosystem in India is
presented in Table 5:

TABLE 5: GROWTH IN START-UP ECOSYSTEM IN INDIA (In 100K)

Year | No. of Cumulative Start-Ups | No. of Funded Start-Ups
2015 | 51 3.6
2016 | 61 4.6
2017 | 68 5.4
2018 | 75 6.0
2019 | 79 6.4

Source: Bain and Company (2020) India Venture Capital Report- 2020: Perspectives on the Funding and Start-Up Ecosystem, p.22.
The data presented in Table. 5 shows that the no. of cumulative start-ups has increased from 51 to 79 (100K), indicating a percentage increase of 54.9 per cent in
2019 over 2015. Similarly, the no. of funded start-ups has also grown from 3.6 to 6.4 (100K) indicating 77.8 per cent of increase in 2019 over 2015.

IMPLICATIONS OF COVID 19 FOR VC FUNDS

The effect of COVID 19 has also touched the trends in Venture Capital funds. Venture Capital investments in the present financial year are found dropping in terms
of no. of deals and value of investments. A comparative picture for the first half of 2019 and 2020 is presented to estimate the impact of COVID 19 on investments
by venture capital funds. Table 6 presents the impact of COVID 19.
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TABLE 6: VENTURE CAPITAL INVESTMENTS BY TOP SECTORS (In $ MILLION)

S.No | Top sectors First Half of 2019 | Second Half of 2019 | First Half of 2020*
1 Fintech 600 928 547

2 Healthcare 414 471 370

3 Education 108 146 244

4 Food 287 391 243

5 E-commerce 1257 1764 202

6 Artificial Intelligence | 134 127 112

7 Consumer Brands 138 104 73

Top 7 Sectors 2938 3931 1791

Note: *Till June, 6, 2020
Source: Report of the Venture Intelligence -2020 and howindialives.com, 23™ June, 2020

The top sectors presented in Table. 6 reveals that the sector drivers have changed with a negligible changes brought about by the COVID 19. E- commerce is the
largest looser as this sector has attracted $1257 million and $1764 million during the first and second half of 2019, could attract only $ 202 million in the first half
of 2020, losing more than a billion dollars ($1055 million). This was followed by health care sector by losing $136 million in the first half of 2020, compared to first
half of 2019. The sectors like food ($ -44 million), artificial intelligence ($-22 million) and consumer brands ($ -65 million) were also the losers during the first half
of 2020, compared to first half of 2019. The venture capital investments have witnessed a decrease to the extent of 39.0 per cent in firsts half of 2020, as compared
to first half of 2019 and a decline of 54.4 per cent compared to second half of 2019.

IMPACT OF COVID 19 ON VENTURE CAPITAL

The first case of corona virus was registered on January, 30" in India and the efforts of the Government to overdrive to contain virus were started during the
second half of March, 2020. Though there were more investments in Start-Ups during the months of January and February, 2020, after these two months the
Start-Ups have experienced the situation of lack of funds and many companies have announced layoffs. April and May, 2020 have proved more brutal for start-
ups and the no. of deals have decreased to an average of 50 a month during January and April, to 20 in May and only one- fourth of the investments were made
in May, 2020, as compared to May 2019, though there was a slight increase in the month of June, 2020. The details of the drop in venture capital investments in
Indian start-ups are presented in Table 7:

TABLE 7: IMPACT OF COVID ON VENTURE CAPITAL :2019 AND 2020

Venture Capital Investments in Indian Start-Ups (in $ Million) | Percentage Increase (+)/ Decrease (--) in 2020 over 2019

Months 2019 2020

January 1169 709 --39.3

February 281 791 +181.5

March 786 392 --50.1

April 574 443 --22.8

May 788 202 --74.4

June 640 240 --62.5

For all the months | 4238 2777 --34.5

Source: Report of the Venture Intelligence -2020 and www.howindialives.com, 23 June, 2020
The estimations of drop in venture capital investments, as presented in Table.7, reveals that there was a decline of venture capital investments to the tune of $
1461 million (34.5 per cent) in the first half of 2020 compared to the first half of 2019. Except for the month of February, for all the 5 months, there was a decline
in venture capital investments in Indian Start-Ups and highest decline was registered for the months of May and June.

CONCLUSION

In spite of the availability of vast pool of scientific and technical research abilities, India is still recognized as a low cost developer and service provider. Though
India has skilled manpower, advantage of English-speaking human resources and cheap labor, its leadership is on a slipping edge as other countries such as
Philippines, China and Vietnam, which are trying to grab the position of India. In recent years, the business activities and operations of the industries are getting
more and more technology-oriented. Being attracted by the congenial business environment available in India, many foreign companies are getting located around
Delhi, Mumbai, Bangalore, Hyderabad, Visakhapatnam, Tirupati and Sathyavedu, which are offering a good no. of employment opportunities to young, skilled and
talented people. It is to be admitted here that there would be a phenomenal increase in start-up industries, which provide employment opportunities, if there
would be proper, adequate and effective supply of venture capital funds. This can happen only when the right environment is created to understand the global
forces and the operational features of life cycle of borrowing companies and it is sure that we can create a right replica of Silicon Valley in India, a phenomenon
for the world to watch. No doubt, the COVID 19 crisis has brought up significant changes in the no. of deals and volume of venture capital investments as well as
in start-up investment patterns, there is a shift in their focus from tech-centric start-ups to the ones operating in sectors like FMCG, on-line delivery of essential
commodities, entertainment within the house, etc., It is to be noted that start-ups in India like EdTech, FinTech and Cyber Security have been promoting their user
demand, forming the important sources of attracting the investors. In addition, the efforts of the Government of India to extend $ 130K for the development of
an encrypted video conferencing solution encourage the development of start-ups in India during the post-COVID 19 crisis. Let us hope that the shifts in focus
areas as well as the supporting efforts of the Government to unlock the effect of the present health crisis prove fruitful for the increased flow of venture capital
investments for the improvements in productivity of the industrial ventures.
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Abstract

Travel & Tourism creates jobs, drives exports, and generates prosperity across
the world. Today tourism is the largest service industry in India, with a contribution of
6.23 per cent to the national Gross Domestic Product and providing 8.78 per cent of the
total employment. Foreign Tourist Arrivals (FTA) crossed the 10 million milestone in
2017 and the growth trend is expected to continue over the coming years. The
introduction of E-Visa has led to a strong surge in FTAs which extended to citizens
from 166 countries for visit to India through 28 international airports. Key initiatives
undertaken by Government of India, Ministry of Tourism, which includes launching of
‘Incredible India 2.0 campaign’ with market specific content and advertising for tourism
development in India. The major challenges faced by the Indian tourism industry are
deficiencies in infrastructure like sanitation, living facilities, hotels, etc., and inadequate
connectivity between cities and tourist locations and security issues etc. According to
the World Travel and Tourism Council, India will be a tourism hotspot from 2009-2018,
having the highest 10-year growth potential. Moreover, India has been ranked the "best
country brand for value-for-money" in the Country Brand Index survey.

Keywords: GDP, FTA, Incredible India 2.0 Campaign, E-Visa.
1. Introduction

Tourism is one of the powerful operators of employment and wealth globally.
The activity of tourism in various countries is reflected the most significant than
creation concerning to the financial characteristics as well as social impacts. For a
growth of economy tourism is an exceptional facilitator that’s why it is a vital part in
macroeconomic level. This business is imperative to force labour and is essential cause
of government’s revenues. As one of the world’s largest economic sectors, Travel &
Tourism creates jobs, drives exports, and generates prosperity across the world. The
sector, comprised of a wide range of industries, aims to serve and support domestic,
international, business and leisure visitors. Companies, large and small, in industries
ranging from accommodation and transportation to food & beverage, retail and culture
and sports & recreation, all strive to create products and services that bring people
together, support communities and celebrate the wonders that our world can offer.

In its annual analysis quantifying the global economic and employment impact
of Travel & Tourism in 185 countries and 25 regions, the World Travel & Tourism
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Council’s (WTTC) research reveals that the sector accounted for 10.4 per cent of global
GDP and 319 million jobs, or 10 per cent of total employment in 2018. The division of
overall spend is firmly weighted towards the leisure market, which represented 78.5 per
cent of the total compared with 21.5 per cent for business spend, and the sector
accounted for 6.5 per cent of total global exports and 27.2 per cent of total global
service exports. Domestic tourism, which represented 71.2 per cent of all tourism
spending in 2018 and had the strongest growth in developing nations, continues to
support opportunities by spreading development and regional economic benefits and
building national pride.

2. Importance of tourism industry

» Sources of foreign exchange earnings:Industry of tourism is the key effective type
of business worldwide.

» Employment Opportunities: This industry is also one of the significant segments.
It creates opportunities related to employment. It offers services to inexperienced,
pre-nominal and experienced manpower. Director, labour etc are the individual or
efforts necessary in the industry of tourism.

» Sources of public as well as private income:Industry of tourism is the main cause
of earnings for public along with private sector government sales tax, service tax
and charges tax etc. which is recognized as government proceeds is the revenue of
community. Handicraft, arts etc are the stuffs that fascinate tourist and majority of
them purchase them and the seller make some profit which is called private
earnings.

» Cultural Exchange:Business of tourism accommodates social interchange tourist
bring over several ethnic perceptions of other states wherever they visit. Native
individuals can pick up their linguistic, skill, talent, values etc and vice versa.

3. Present scenario of Tourism in India

Today tourism is the largest service industry in India, with a contribution of
6.23 per cent to the national Gross Domestic Product (GDP) and providing 8.78 per cent
of the total employment. India witnesses’ more than 5 million annual Foreign Tourist
Arrivals and 562 million domestic tourism visits. The tourism industry in India
generated about US$100 billion in 2008 and that is expected to increase to US$275.5
billion by 2018 at a 9.4 per cent annual growth rate. The Ministry of Tourism is the
nodal agency for the development and promotion of tourism in India and maintains
the "Incredible India" campaign.

According to World Travel and Tourism Council, India will be a tourism
hotspot from 2009-2018, having the highest 10-year growth potential. As per the Travel
and Tourism Competitiveness Report 2017 by the World Economic Forum, India is
ranked 11th in the Asia Pacific region and 62nd overall, moving up three places on the
list of the world's attractive destinations. It is ranked the 14th best tourist destination for
its natural resources and 24th for its cultural resources, with many World Heritage Sites,
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ARTICLE INFO ABSTRACT

A series of color-tunable single-phase NasY(PO,),:Ce®**, Mn?* (NYPO:Ce,Mn) phosphors were synthesized by
means of solid-state reaction method for white light-emitting diodes. First, the concentration of Ce (x = 0.07) in
the NYPO phosphors was optimized according to the photoluminescence (PL) properties, and then the optimized
NYPO:0.07Ce phosphor was selected to study the single-phase phosphor with various concentrations of the Mn
(y = 0.01, 0.03, 0.05, 0.07) co-dopant. The physicochemical characterization of both the doped and co-doped
samples was performed via X-ray powder diffraction, infrared spectroscopy, and X-ray photoelectron spectro-
scopy. Further, for the investigation of the PL properties, emission spectra of both doped and codoped samples
were recorded upon 375 nm excitation, and spectra of NYPO:Ce exhibited two distinct peaks around 424 nm
(blue emission) and 527 nm (green emission) due to the 5d; to 4f transitions of Ce®* ions, while the co-doped
NYPO:Ce, Mn phosphors exhibited three peaks, two of them are at 414 and 515 nm (blue and green emission,
respectively) due to the 3d;~?f, 5 5,- transitions of Ce>" ions and third peak is closer to the red range (620 nm)
due to the *T;(*G)- ®A,(°®S) transitions of Mn?™ in the visible spectrum. NYPO:0.07Ce, 0.05Mn emits the com-
bination of the three emission peaks (blue, green, and red) resulted in bright white light with CIE chromaticity
coordinates of (0.322, 0.317), CCT (6036 K), and CRI (93), at a suitable excitation wavelength of 375 nm. The
emission due to the addition of rare-earth Ce>* ions and metal activator Mn>* ions to the NYPO proves that it
may be potential phosphor for obtaining white-light emission and tunable luminescence.

Keywords:

Phosphors

Solid-state reaction

X-ray photoelectron spectroscopy
Energy transfer

White LEDs

1. Introduction dispersing YAG:Ce in a transparent polymer matrix and coating the

resulting material onto a blue InGaN LED chip [4-6]. Although, the

In recent years, the fabrication of enhanced white light-emitting
diodes (LEDs) with significant advantages such as high luminous effi-
cacy, a long life time, and eco-friendliness has led to developments in
solid-state lighting technology, which can consume the less energy that
used by conventional lighting bulbs. Thus, formal lamps are being re-
placed by high-efficiency white LEDs (w-LEDs), and this trend is ex-
pected to continue [1-3]. In the solid-state lighting market, the pre-
dominant technology for achieving white-light emission is the
phosphor-converted w-LED, which is fabricated by coating a blue LED
or near-ultraviolet (UV) LED with down-conversion phosphor materials.
In 1967, a green-yellow emitting phosphor (Y,Gd)3(Al,Ga)sO;:Ce>*
(YAG:Ce) was proposed for use in displays, and later, when the bright-
blue InGaN diode was invented, it was employed for white-light gen-
eration. Nichia (Japan) successfully achieved white-light emission by

* Corresponding author.
" Corresponding author.

generation of white light with YAG:Ce plus blue LED is nearly ideal, the
combination of the blue chip radiation and the yellow phosphor emis-
sion yields cool white light that has a deficiency of red emission and
shows a high Correlated Color Temperature (CCT) and low color ren-
dering index (CRI) [7-9]. Thus, an alternative approach for generating
warm white light with the appropriate CRI is the incorporation of a red
component in phosphor emission, which can be excited by a UV-emit-
ting LED. The adding of Ce®** and Mn?* ions to host materials is one of
the ways to obtain such a phosphor that emits desire white light. Fur-
ther, researchers are directing considerable effort and great scientific
interest toward the discovering, investigation and developing of new
phosphors that can have efficiency of red component to obtain pure
white light emission with low CCT and CRI, and also w-LED devices can
be fabricated without intellectual property (IP) complications [10].
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Generally, in the synthesis of phosphor materials, rare-earth or/and
transition-metal ions are often used as appropriate activators to satisfy
the requirements of w-LEDs, displays, and other photonic devices, be-
cause of the rich emission colors based on the orbit transitions [11-13].
Among the rare-earth ions, Ce>" ions are widely used as activator ions
for yellow/broad blue light-emitting phosphors, which exhibit superior
absorption in the region of 200-400 nm and a strong emission peak due
to the 5d—4f transition [14].

In general, the transition-metal ions (Mn ™) are a promising class of
materials for red emission due to the *T; to ®A; transition, as they can
improve the color rendering and luminous efficiency of w-LEDs [15].
However, the energy transitions can be affected by the nature of the
host materials, through nephelauxetic, crystal field effects. Therefore,
the excitation and emission energies are tunable in a wide wavelength
range through variation of the host composition and crystal structure
[16,17].

In the past decades, many research groups have attempted to de-
velop single-phase white light-emitting phosphors doped rare earths
ions and transition metals with various host materials that convert UV
radiation into white light, and there have been several reports on the
optical properties of Ce®*- and transition-metal ion-doped phosphors,
such as borates (SrsMgLay(BO3)e:Ce®*,Mn?") [18]; phosphates (KSrY
(PO4)2:Ce®*, Tb*,Mn?") [19]; and also phosphates as host with
diffrent dopants have been studied widely such as KNaCa,.y.
y(PO:xCe®* yDy**  [20]; BasCe(PO4)s:Eu®* [21] and NasBi
(PO4)2:Eu®, Tb®* Dy** Sm®* [22]. In particular, alkali metal lantha-
nide double phosphates (M3Ln(PO,),, where M = Na, K, Rb) have been
studied extensively, such as K3Y(POy), [23]; M;Y
(PO4):Pr’*,Ce " (M = Na,Rb) [24]; KsR(PO,)Tb® " (R = Y,Gd) [25];
K3Dy(POy), [26]; and NasGd(PO.,)»:Ce®* [27]. These class of phos-
phate-based phosphors have good chemical and thermal stability; op-
tical efficiency is particularly visible region and could create a variety
of applications [28]. However, knowledge on the photoluminescence
(PL) properties of NasY(PO,), doped with lanthanide ions remains
limited. Hence, in this present work, the PL properties of Ce®>*- and
Mn?* -ions co-doped alkali metal yttrium double phosphate NazY(PO,),
phosphors were studied and prior to the PL studies, the physicochem-
ical properties were examined.

2. Experimental
2.1. Synthesis of phosphors

A series of Na3Y(PO4)2:xCe3+(x = 0.01, 0.03, 0.05, 0.07)
(NYPO:Ce) and NazY(PO4)»:0.07Ce3 ", yMn (y = 0.01, 0.03, 0.05, 0.07)
(NYPO:Ce, Mn) phosphor samples were synthesized via the traditional
high-temperature solid-state reaction method in air atmosphere. It is
proposed that charge compensation can be achieved via the formation
of vacancies in NagY;_,(PO4)2:xCe®* and Nag.5,Y(PO4)2:0.07Ce®**, yMn
through the substitution of Ce®>* at Y>* sites and Mn®* at Na™ sites in
the present NYPO matrix. This was verified by X-ray photoelectron
spectroscopy (XPS). High-purity analytical-grade precursors—Na,COs3,
Y,0;3, NH4H,PO,, MnCO;, and Ce,O3—were purchased
(Sigma-Aldrich, India) and used as received. For the synthesis of the
phosphors, first, all the precursors were ground homogeneously in an
agate mortar and subsequently sintered at 400°C for 4h in air. After
cooling to room temperature, the samples were crushed to fine powder.
Then, they were annealed at 900 and 1100°C for 8 h, with intermediate
crushing between the heat treatments.

2.2. Characterization

The X-ray diffraction (XRD) profiles of the NYPO:Ce, Mn phosphors
were recorded in the 20 range of 10°-50° with a step size of 0.02° using
a PANalytical X'Pert PRO X-ray diffractometer with Cu-Ka radiation
(1=1.54060 A) operating at 40kV and 30mA. Attenuated total
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Fig. 1. XRD profiles of NYPO:xCe and NYPO:0.07Ce, yMn (XRD profile is
comparable with the Ref.no:29).

reflectance Fourier transform infrared (FTIR) spectra were recorded in
the wavenumber range of 2000-400cm™! using a PerkinElmer
(Bruker) infrared (IR) spectrometer. XPS was performed using an X-ray
photoelectron spectrometer (K-Alpha, Thermo Scientific, USA) with Al
Ka X-ray radiation (1486.6 eV). UV-visible diffuse reflectance spectra
(DRS) were recorded using a UV-visible-near-IR spectrophotometer
(Jobin Varian Cary 5000, USA). The reflectance was measured in the
range of 200-800 nm using polytetra fluoroethylene as a standard. PL
spectra were recorded using a fluorescence spectrophotometer (F-4500,
Hitachi, Tokyo, Japan) with a 200-W Xe lamp as an excitation source.
All the measurements were performed at room temperature.

3. Results and discussion
3.1. 1Structural analysis

Fig. 1 shows the powder XRD patterns of the as-prepared NYPO:Ce
and NYPO:Ce, Mn phosphors. All the diffraction peaks of the prepared
samples are consistent with the reported XRD results by Aleksandra
Matraszeket al [29]. The NYPO compound belongs to the M3RE(PO,4)»
family, which is characterized by polymorphic transitions and a glas-
serite nature, and has different structures, such as tetragonal, orthor-
hombic, and monoclinic, depending on the presence of mono- and rare-
earth cations in the phosphates, as well as the synthesis temperature
[30,31]. However, A. Matraszek et al. reported the formation of or-
thorhombic NYPO phases at sintering temperatures of 1300 °C. In the
present study, the samples were synthesized via a solid-state reaction
method at 1100 °C, and the XRD profile was well matched. Therefore,
the prepared phosphors had an orthorhombic structure with the space
group Pbc21. Moreover, the XRD peaks exhibited no obvious shifts,
owing to the single-phase formation, which can be explained on the
basis of the similar effective ionic radii and valences of the cations.
Considering the ionic radii of Ce>* ions (1.01 A), they prefer to occupy
Y3*ion (1.011 A) ion sites because of the similar radii and the balancing
of the valence of the cations, whereas Mn?*ions (0.67 A) may occupy
Na* ion (1.02 A) sites more easily than P5* ions of radius 0.52 A (all
the ions have a coordination number of 6) [32-34]. Hence, the occu-
pancy of dopant ions Ce*>*/Mn®" at cation sites of Y>*/Na™ is prob-
able in the NYPO-based matrix. This is supported by the XPS analysis
results, which are presented later. Further, the substitution of dopant
ions at the cation sites can be explained on the basis of the charge-
compensation mechanism, as follows.
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ABSTRACT

The growing electronic industry needs to adopt new thin technologies for the sake of miniaturization of
electronic devices. The performance of the miniaturized thin film-based electronic components depends on
various factors such as chemical stability during the deposition (growth parameters), atomic structure, and
morphology, optical and electronic properties. Hence choosing a suitable deposition technique plays a crucial
role in deciding the performance of thin film-based devices. In addition, various characterization techniques
have to be carried out on the prepared thin films to check their quality, and applicability to a specific
application. Here in this brief review, we have discussed various thin film deposition techniques such as
thermal evaporation, sputtering, electronic beam evaporation, spray pyrolysis etc. We have adopted a few of
the aforementioned thin film deposition techniques for our research samples (ZnO, MoQ,;, and TiO, — MoO,
thin films) that have been mentioned as examples while elaborating on a particular technique. A few of the thin
film characterization techniques have also been discussed.

Keywords: Thin Film Deposition, Characterization Techniques, Flash Evaporation.

INTRODUCTION

In recent years new electronic systems demands
new thin-film technologies because of the
industrial demand for devices to fulfil the urgent
needs of present-day technology. So a large
number of physical and chemical vapour
deposition technologies were developed to meet
the current industrial demand.

The electronic device performance depends on
several factors like chemical composition,
structure, morphology, and optical and electrical
properties of the films prepared, which in turn
depend on the deposition technique and the
deposition process parameters used for the
growth of thin films. Hence there is a lot of
demand for techniques which can provide fine
control over film deposition and be helpful in
essential in the required properties of the films.
The important process parameters which can be
controlled in  physical vapour  deposition
techniques which affect the film growth and
properties are the vacuum, deposition rate,
substrate  temperature, source temperature,
source-to-substrate distance, partial pressure of
the residual gases etc. In the present
investigation, two techniques were adopted one is
r.f. sputtering and another one is d.c. magnetron
sputtering.

The detailed description of these two techniques
employed in the preparation of porous thin films

of ZnO, MoQO3, and TiO, — MoO;, has been given
in section-A of this review. The characterization
techniques  (experimental  procedure  and
instrument details) employed to characterize the
determination of film composition, structure, and
optical and electrical properties are presented in
section B.

Thin Film Deposition Techniques

Inorder to explain deposition techniques we will
be mentioning a few of our research samples,
such as Molybdenum oxide, zinc oxide, as
examples which already been published.Different
synthesis techniques such as resistive heating [1-
16], flash evaporation [17-18], electron beam
evaporation [19-20], sputtering [21-26], chemical
vapour deposition [27-30], were used to prepare
MoO;-thin films.

Each deposition technique has its merits and
demerits. The aim is to have a film with uniform
thickness over a large surface areaq,
stochiometrical and good crystallinity at lower
substrate temperatures. To achieve the such
qualities, one need to choose a proper deposition
technique, which will be discussed in brief in this
review.

1. Thermal Evaporation
Among the  physical vapour  deposition
techniques, one of the simplest, though oldest, is
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thermal evaporation. A wide variety of materials
from varying metals, and semiconductors, to
dielectric materials, could be melted using this
technique. The basic principle in thermal
evaporation is resistive heating or r.f. heating.
upon heating in vacuum chambers, materials get
evaporated and transported onto substrates. The
necessary vacuum in vacuum chambers is created
by employing a diffusion pump backed up by a
roughing pump-rotary pump (= 10 Torr).

The main requirements of source material are no
reaction with the evaporator and with negligible
vapour pressure. To hold materials, the source
should have a proper shape (powder, wires etc).
A wide variety of sources of different shapes have
been employed to evaporate different materials.

2. Flash Evaporation

Thin  films of Multicomponent alloys or
compounds are difficult to prepare as they have
different vapour pressures, hence evaporating all
the components become a tedious process. We
may end up with a film which could have
deviated from its intended stoichiometry. To
overcome this difficulty, a new technique had
been developed, called flash evaporation. The
basic principle of flash evaporation is to
evaporate the given material when it is made to
fall on the boat in small quantities, which is
maintained at high temperatures. The material
gets evaporated instantaneously. The powdered
materials could be transported onto the heated
boats using different arrangements (mechanical,
electromagnetic, vibrating, rotating, etc.). This
method is widely used for depositing ceramic thin
films.

3. Electron Beam Evaporation

When materials are evaporated using resistive
heating, there are some drawbacks, such as low
evaporation rates and material reactivity with the
support crucible. The process of evaporating
material with a strong electron beam is known as
electron beam evaporation. Upon colliding with
the material's surface, the electrons rapidly lose
energy and dissipate. By using this method, high-
purity films can be created as there will not be
any contamination from crucibles. The rate of
evaporation ranges from a few nm/sec to
um/sec. The thin film technique is useful for the
preparation of wide range of materials and found
to provide with high deposition rates.

4. Sputtering

Sputtering is a process of depositing thin films.
The basic principle is to eject or remove atoms
from the surface of a material-called target, by
bombarding with high energetic particles (ions).

The ejected atoms will be deposited on a
substrate results in a thin film. lons of sufficient
energy are created by applying a sufficiently high
voltage between the target (negatively charged)
and the substrate kept in a chamber (grounded)
filled with argon gas. A certain breakdown
voltage that depends on the pressure of the gas
and the distance between electrodes is required
for a self-sustaining discharge.

Sputter yield is one of the important parameters
that decides sputtering process. This depends on
the target material (the materials which get
bombarded during the sputtering process)
structure, chemical composition, bombarding
ions, and also on experimental geometry.

The key benefits of sputtering are its capacity to
maintain the stoichiometry of the original target
composition, excellent uniformity of film thickness,
good adherence to the substrate, higher
reproducibility of the films, and relative ease of
film thickness management. Sputtering is a
flexible method for creating thin films of different
substances. Sputtering has been used to deposit
thin films using a variety of techniques

DC Sputtering

The glow discharge DC sputtering system is the
most straightforward  configuration.  Reactive
sputtering involves sputtering an element, an
alloy, or a multi-component target while a diluted
reacting gas is present. Generally, oxygen,
nitrogen, methane or ethane gases are used as
reactive components along with argon in the
preparation of oxide, nitride, and carbide films. In
the sputtering, the reactive gas is in the activated
state and hence highly reactive than in the
reactive evaporation.

The problem associated with DC sputtering is that
higher voltages are essential to sputter the target.
To overcome this problem one can increase the
path length of the charged particles by using
magnetic assembly. This prolongs the ion’s
residence time and hence increases the
probability of ion collisions. This leads to longer
discharge currents and an increase in deposition
rates. This technique is known as DC magnetron
sputtering.

RF Sputtering

The insulating target is challenging to sputter
using DC sputtering. If an insulator target is used
instead of a metal target, ion bombardment
created a surface positive charge on the
insulator's front surface. The charge build up on
the insulting target surface could be avoided by
the simultaneous bombardement of ions and
electrons.
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Abstract

Concentration dependent spectroscopic properties of Ln** (Ln= Nd, Sm, Dy and Yb) -doped fluorophosphate glasses have been
investigated. From the absorption spectra, Judd-Ofelt (JO) intensity parameters have been evaluated which are in turn used to
predict radiative properties for the fluorescent levels of the said Ln®* ions. For example, three JO intensity parameters (Q,, Q4
and Q) for the Dy*" ions in fluorophosphate glass are found to be Q, = 12.34 x 102 em?, Q4 =2.67 x 10%° cm?® and Qg = 2.30 x
10%° cm?. Using FTIR spectra, OH™ content in 1.0 mol % Nd,O; -doped samples, responsible for quenching the lifetimes of Nd**
jons, is found to be 2.01x10? ions/cm® which is very much less compared to other reported glass systems. The decay profiles for
the *Gs;, level of Sm® ions in the flurophosphate glasses are found to change from single exponential (0.1 mol%) to non-
exponential (0.5, 1.0, 2.0, 4.0 and 6.0 mol%) with shortening of lifetimes. The Yb*" -doped fluorophosphate glasses possess high
absorption (2.55 ¢cm?) and emission (3.44 cm?) cross-sections and high figure of merit (3.33). The analysis of the results confirm
that the Ln®" -doped fluorophosphate glasses could be useful for the development of photonic devices.
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1. Introduction

Research on lanthanide ions (Ln*") -doped optical quality transparent glasses are of great interest as they find
applications in solid state lasers, optical amplifiers, upconverters, optical sensors, quantum cutters for solar energy
harvesting, and phosphors [1-2]. The performance of these devices is limited by fast energy transfer, non-radiative
de-excitation probabilities, clustering of Ln’" ions at higher concentrations [3-4]. In order to improve their
performance, it is necessary to limit the clustering of Ln ions. In this regard, the selection of chemical composition
and concentration of Ln’"ions plays vital role in the formation of clusters in glasses [5].

The optical properties of Ln’*ions in glasses depend on the chemical composition of the glass, which determines
the structure and nature of the bonds. Among different host materials, fluorophosphate (FPh) glasses are promising
hosts because these glasses can combine the advantages of both fluoride and phosphate glasses such as lower
phonon energy, better moisture resistance, physical and chemical stability, lower nonlinear refractive index and
higher transparency from near UV to mid IR spectral range [6-8]. It was also found that a relatively higher degree of
line broadening and smoother line shapes can be obtained [9] with FPh glass. These properties contribute to the
applications of FPh glasses as Ln*" -doped fiber laser. Many researchers have showed that Ln’* -doped FPh glasses
have promising features as laser gain media [10-12]. It is well known that the spectroscopic parameters such as
absorption cross-section, emission cross-section and fluorescence lifetimes for metastable states of Ln*" ions depend
on their local environment in the glass matrix [13,14]. For FPh glasses, the local structure of Ln" ions can be
modified over a large extent by varying P/F ratio and/or introducing other special ions [15,16].

2. Experimental details

Lanthanide (Ln*") -doped transparent fluorophosphate glasses with molar compositions of P,Os +K,0 + MF +
SrO + ALLO; + LnyO; (where MF = KF/MgF,/SrF,/AlF;; Ln = Nd/ Sm Dy/YDb) (x = 0.1, 0.5, 1.0, 2.0, 4.0 and 6.0
mol %) were prepared by conventional melt quenching technique. The method of preparation and experimental
techniques for spectroscopic measurements [17].

3. Results and discussion
3.1. Absorption spectra

From the absorption spectrum, the experimental oscillator strengths of various absorption transitions are
evaluated. A least-square fitting procedure has been used to determine the JO parameters following the procedure
described elsewhere [17]. As can be seen from Table 1, the trend of the JO parameters is Q, > Qg > Q, for
PKMFANI10 glass and Qg > Q, > Q, for PKSFAN10 glass. The larger value of Q, is due to the relatively higher
value of the oscillator strength of the hypersensitive transition. The parameter (2, is affected by the covalency of the
Ln-O bond as well as the asymmetry around the Ln’" ion site. In the present case, the higher value of Q, indicates
less centrosymmetric coordination [18] and a strong covalence [19] nature of metal-ligand bond. The condition €
>> Q, favours the intense 4F3/2 -1, 1 transition at 1.06 um and Q¢ << Q, favours the intense 4F3/2 — 419/2 transition
at 0.89 um [20] compared to other transitions in the emission spectra. For present glass systems, the spectroscopic
quality factor (y = Q4/Q) values are 0.70 (PKMFAN10) and 0.74 (PKSFAN10) which are presented in Table 1. For
the PKFSASm10 glass system, the trend is Q, > Q4 > Q, the higher value of Q, indicates that PKFSAS10 glass has
stronger covalent nature while the other parameters, Q, and {4 are related to the rigidity of the host. It is observed
that the *Gs;, — ®Hoy, transition exhibits higher o(A,) value for PKFSAS10 glass, which signifies the rate of energy
extraction from the laser material. For the PKBAFDy10 glass, the larger value of Q, indicates larger degree of
covalency between the Dy*" ion and the surrounding ligands and/or lower symmetry of the coordination structure
surrounding the Dy’" ion. As can be seen from Tablel, for the PKBAFDy10 glass, the quantum efficiency exceeds
100%. This inconsistent result is attributed to the inherent uncertainty involved in the approximations of the JO
theory.
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L. Introduction

Beedi industry iz a labowr-oriented
industry. The nature of work in this
industry is most peculiar in the sense
that the majority of workers, working for
thiz industry are not working in the
factory premises. The owners of the
heedi-making units supply material to the
workers who have a minimum experience
in that activity for making beedies. While
supplying the required material, the
owners insist upon the workers to return
the finished product within the stipulated
period of time. Most of the workers work
at their residences. More number af
workers in the family are involved in the
beedi-making activities. These getivities
are purely on a contract basis. There is
no strong hondage between the workers
and the proprietor. There is no legal
obligation on the part of the owners [0
redress for any type of grievances. The
worker has also no legal obligation o
reprezent the gTievAnces tn hiz owner {
proprietor. No {echnologies are involved;
no amenities and facilities ave to be
provided to the workers by the proprietor
concerned, The workers work only for
wages. No incentives are offered to the
workers, working within the residential
premises with inadequate facilities such

as lighting, ventilation, privacy and the

like. Beedies are manufactured
predominantly in the household sector
and as such the information on number
al persons nvolved is uﬁ:ern
underpstimated, Though, one person i=

registered in the family for beedi work,
the tendency 1z to take support of as
many family members as possible to
increase the earmings which are piece
rated in the Ministry of Labour, it is
¢lear that the industry, though, spread in
all parts, is concentrated in certain States
of the country. The following nine States
are the major besdi producing States:
Madhya Pradesh, Maharashtra, West
Bengal, Tamil MNadu, Andhra Pradesh.

Karnataka, Kerala, Bihar and Uttar
Pradesh.
2. 0bjectives of the Study

The following objectives have
heen set specifically for the present

atudy:

% Tp examine the origin, growth and
development of beedi industry in
Chittoor District.

+ Tp analyse socio-economic condifions
of select beedi making units and

heedi rolling workers in Chittoor
district
3.8ample Design
The study confines &0 zoci0-
seonomic conditions of beedi industry 10
Chittoor  distriet. The Istml;.r area
includes 95 heedi-making units. A sample

cize of 20 beedi-making units is taken for
the study. As per the afficial records of

the offices concerned the total number of

beedi- rolling workers working in the

chittoor district i3 Db it of these, a
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Abstract: The results reveal the slashin
and the reuctions of the sample respo

& of wages for spoiling the beedi leaves
ndent beedi-rolling workers.

All the

re:*apﬂncfent beed: rolling workers have unanimously opinioned that the owners
of beedi-making units provide the inferior beedi leaves and if at all the beedi
rolling workers return the beedies less than the expected number, then the
cwners of beedi-rolling units slashes the wages out of the wages paid to the

beedi rolling workers,

Key words: modern technology, employment, bondage

1.Introduction

Beedi industry is a labour-
oriented industry since it reguires a
large number of labourers for rolling
Beedies., Further, this industry is
unigque in its nature of operation that
it does not require much capital and
modern technology. [t provides
sizeable employment to the  rural
masszes szince their very much
existence is rural in nature. The
workers, working for this industry
need not work in the factory
premises. They can sit in their
respective homes and turn out the
work. The owners of the heedi
making units are not providing any
statutory and non-statutory facilities,
But without the support of labour,
the existence of these units is very
much doubtful. Thus, there is moral
obligation on the part of the owners
of the beedi-making units in
extending the needed facilities and to
pay remunerative price to  the

workers for their well being. Since,
there ia no legitimate bondage
hetween the owners of the beedi
making units and labour working for
these units, the problems of beedi
making units and the problems of
workers working for these units are
severe and continuous. Thus, the
present study is proposed to identify
the problems of heedi-making units
and as well as the problems of
workers who are working for these
units.

2.0bjectives of the Study

The [ollowing objectives have
bheen set specifically for the present
study:
¥ To identify Lhe functional
problems of beedi-making units in
gtudy area.

= To identify the problems of select
heedi Rolling workers in the study
area,
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