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Abstract

The traditional Indian beliefs are concentrated on the strong holy force of positive vibration inside the temples and also during special
occa-sions. Hence the human population gathering during the special occasions is uncontrollable. To control and manage the population,
effective humanitarian operations are required and hence a framework is also required. In this paper, the objective is finding the risk fac-
tors influenc-ing on humanitarian operations in temple cart festivals and analyzing these factors. In order to study this, Interpretive Struc-
tural Modelling (ISM) approach is used to analyse the relationship among the risk factors of humanitarian operations. For the case study
purpose, the data has been collected from the selected temple cart festival organizers in India. The paper projects forwards the most in-
fluential factors of oc-currence, detectability, disaster, preparedness which influences the humanitarian operations.
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1. Introduction

India is a land of temples and pilgrimage sites. It’s architectural
and rich cultural heritage attracts thousands of people from all
over the world to visit the place and seek spiritual enlightenment.
As there are many advantages there are also chances of risks and
disruptions that may occur due to huge number of people gather-
ing during auspicious occasions. The occasions account to varying
amounts of human and economic loss. Economic damages can be
recovered in a period of time, but loss of humans cannot be recov-
ered and controlling these losses is one of the important indicators
of the performance of governments and the organisers involved in
the humanitarian operations. In case of any emergency, the relief
organizations must respond quickly by delivering the basic sup-
plies to those in needs. In such cases the humanitarian operations
must be effective and quick to prevent and recover from losses.
There are several risk factors influencing the humanitarian relief
operations in such places. In this paper a detailed literature review
of the risk factors influencing humanitarian operations is given
and a framework is provided for the risk factors influencing the
humanitarian operations in temple cart festivals happening in In-
dia.

2. Literature review

The literature is comprised of two parts, namely risk factors influ-
encing humanitarian operations and it is followed by ISM ap-
proach.

2.1. Literature review on risk factors influencing hu-
manitarian operations

Kumar et al. (2013) studied about the operational approaches and
risk assessment methodologies to manage risk in global supply

chains. They proposed a closed loop risk management system that
consists of inputs, outputs, and feedback. The occurrence as a
failure mode factor because it represents the frequency of supply
chain disruption in the event. Vitoriano et al. (2011) developed a
model for the distribution of humanitarian aids. Overstreet et al.
(2011) developed framework for humanitarian logistics. Van Was-
senhove (2006) focus in understanding the complexities of manag-
ing supply chains in humanitarian settings. The paper outlines the
importance of supply chains to be adaptable, agile and aligned and
provides strategies for better preparedness. Gonclaves (2008) ap-
plied system dynamics modelling for developing humanitarian
relief operations framework. Anson et al. (2017) analysed social
media data for preparedness of disaster. Haavisto and Kovacs
(2014) developed a framework for analysing the sustainability in
humanitarian supply chains. Resources are critical in humanitarian
relief operations and thus resource utilization is essential.

2.2. Literature review on ISM

ISM approach is applied in the various areas and it is demonstrat-
ed in Tablel.

Table 1: ISM Approach Applications

SI.No Authors Application area

1 Chidambaranathan Applied ISM for analysing the development

et al. (2009) factors for supplier.
2 Kuo et al. (2010) Applled ISM for bam'er analysis in remanufac-
turing of product service systems.
3 Borade and Applied ISM for analysing mutual relationship
Bansod (2012) between variables of vendor managed inventory.
Applied ISM with analytic hierarchy process for
Saleeshya et . p
4 framework development for agility assessment in

Elnn2) supply chain network.

Applied ISM for analysing the sustainable sup-
ply chain management practices.

Applied ISM for anaysing the interrelationship
between drivers of end-of-life tires.

5 Jia et al. (2015)

Kannan et al.
(2014)
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Govindan etal.  Applied ISM for analysing drivers of third party

(2012) reverse logistics providers.
Ambika Devi - . .

8 A ————) Sgﬁgi%rlr?Mutifr?r analysing major threads of
(2015) puting.

9 Patri and Suresh  Applied total ISM for analysing agile factors in
(2017b) healthcare organisation.

3. ISM methodology

The following steps are used to illustrate modelling procedures of
ISM (Patri and Suresh, 2017a):

1) The factors were identified from a thorough literature re-
view and expert interview. Table 2 contains the risk factors
influencing humanitarian operations in temple cart festivals.

2) Self-structured Interaction matrix is created to depict the
contextual relationship among two factors and it is repre-
sented as following,

V:ialters

A:jaltersi

X:Jand | are mutually influences

O: Jand | do not influence each other

The SSIM matrix derived from the interaction among the variables
according to the data collected is shown in Table 3.

3) The initial reachability matrix is developed using the SSIM.
The step carried for conversion is as follows

any disruption happening in
the event

The ability with which the
financial needs of the event

Financial conti- Haavisto and

11

From SSIM (i,j) V A X 0
Initial reachability matrix (i,j) entry 1 0 1 0
Initial reachability matrix (j,i) entry 0 1 1 0

It is shown in Table 4.

4) Development of final reachability matrix from initial reach-
ability matrix through transitivity analysis.If A=B and B=C
then A=C

It is shown in Table 5.

5) The partition of the final reachability matrix is done based
on three sets namely, reachability set, antecedent set and in-
tersection set. The various iterations are depicted in Table 6,
7,8and9.

6) Using the level partitions and final reachability matrix the
digraph is created. The factors are divided into levels and
the interaction between the factors in the same level and the
adjacent levels are represented and the digraph is noted as
Figure 1.

Table 2: Risk Factors Influencing Humanitarian Operations

ol Factors Definition Reference_/ .
No Expert opinion
The frequency with which the Kumar et
1 Velocity (F1) disruption proceeds in the
al.(2013)
event
’ The time taken to settle the Kumar et
2 Sy ) disruption in the event al.(2013)
Frequency of any disruption Kumar et
£ ORENTEmEs () happening in the event al.(2013)
- The ability that the disruptions  Kumar et
& Diizgllg () in the event can be identified  al.(2013)
An unexpected event which Van Wassen-

2 Dl (19 causes major disruption

Political influence which
alters the expected outcome
and value of an event

hove (2006)
6 Political (F6) Expert opinion

Van Wassen-

nuity (F11) can be provided without any Kovacs (2014)
disturbance
Resource Utiliza- The. [AIRE ey maintenance and Haavisto and
12 . utilization of resources for the
tion (F12) " Kovacs (2014)
entire event
Table 3: SSIM Matrix
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
F1 1 A A O A V OV O A A (6}
F2 1 0 0O A X A A A O o) o)
F3 1 0O A O V O V V o) o)
F4 1 A O O O O X (6} (6}
F5 1 v 0O O O A \% \%
F6 1 0 O O O o) o)
F7 1 0 X A (6} (6}
F8 1 O O o) o)
F9 1 O A A
F10 1 (6} \Y
F11 1 X
F12 1
Table 4: Initial Reachability Matrix
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 Fl11 F12
FL. 1. 0 0 0 0 1 0 1 0 O 0 0
F2 1 1 0 0 0 1 0 0 0 O 0 0
F3 1 0 1 0 0 0 1 0 1 1 0 0
F4 0 0 O 1 0 0 O 0 0 1 0 0
ES 11 1 1 1 1 O O 0 O 1 1
F6 0 1 0 0 0 1 0 0 0 O 0 0
F7 0 1 0 0 O 0 1 0 1 o0 0 0
F 0 1 0 0 0 0 O 1 0 O 0 0
F 0 1 0 0 0 O 1 0 1 O 0 0
FlO 1. 0 0 1 1 0 1 0 0 1 0 1
F1 1. o0 0 O O O O 0 1 o 1 1
FI2 0 0 0 O O O O 0 1 o 1 1
Table 5: Final Reachability Matrix
Fl1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
F1L. 1 1* 0 0 0 1 0 1 0 0 0 0
F2 1 1 0 0 0 1 0 1* 0 0 0 0
F3 1 1* 1 * 1 1 1 1* 1 1 1**  1*
F4 1* 1** 1** 1 1* 1** 1* 1** 1** 1 1** 1*
F5 1 1 1 1 1 1 > 1 1 1* 1 1
F6 1* 1 0 0 0 1 0 1* 0 0 0 0
F7 1* 1 0 0O 0 1* 1 1** 1 0 0 0
F8 1* 1 0 0 0 1* 0 1 0 0 0 0
F9 1* 1 0 0o 0 1* 1 1** 1 0 0 0
Fl0 1 1* 1* 1 1 1* 1 1* 1* 1 1* 1
F11 1 1* O o 0 1 1* 1* 1 0 1 1
F12 1* 1* 0 0 0 1** 1* 1** 1 0 1 1

Table 6: lteration-1

The inability to identify the

[ s g7 (77 potential risk causing events hove (2006)
The incapability of identifying
- . - . Van Wassen-
8 Ambiguity(F8) \Il\égsre the disruption might hove (2006)
Activities planned for the
9 Scheduling(F9) ;mooth_ ﬂQW of fmar_lcnal aqd Expert opinion
umanitarian operations prior
to the event
10 Preparedness The initiatives that are taken Anson et
(F10) as precautionary measures for  al.(2017)

Factors Reachability Set  Antecedent Set Intersection Set  Level
1,2345,6,78)9,
1 1,2,6,8 10,1112 1,2,6,8 |
1,23,4,5,6,78)9,
2 1,2,6,8 10,11.12 1,2,6,8 |
1,23,4,5,6,78)9,
3 101112 34,510 3,4,5,10
1,23,4,5,6,738)9,
4 101112 3,4,5,10 3,4,5,10
1,23,4,5,6,738)9,
5 101112 3,4,5,10 3,4,5,10
1,2345,6,78)9,
6 1,2,6,8 101112 1,2,6,8 |
7 1,26,7,89 3,4,57910,11,12 7,9
1,2345,6,78)9,
8 1,268 101112 1,268 |
9 1,26,7,89 3,4,57910,11,12 7,9
1,2345,6,78)9,
10 10,1112 34,510 3,4,5,10
11 1,26,789,11,12 3,4510,11,12 11,12
12 1,26,7891112 3,45,10,11,12 11,12

Table 7: lteration-2
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factor 2 severity. When there is inability to identify the potential
risk causing events, the time taken for settling the disruption in the
event is more. So these factors are directly proportional to each
other.

Level I: [1], [2], [6] and [8].

The factors 1, 2, 6, 8 are velocity, severity, political and ambiguity.
The time taken to settle the disruption in the event depends on the
rate of impact of the disruption in the event and similarly the se-
verity depends on the velocity. The political decisions by the au-
thorities will affect the time taken to settle the disruption and simi-
larly it affects the ambiguity of the problem. Thus, these factors
are interdependent on each other.

5. MICMAC analysis

MICMAC analysis is the cross-impact matrix multiplication ap-
plied to classification and it is an operational method.

Factors Reachability Set  Antecedent Set Intersection Set  Level
345,79,
3 101112 3,4,5,10 3,4,5,10
3,4,5,7,9,
4 101112 3,4,5,10 3,4,5,10
3,4,5,7,9,
5] 101112 3,4,5,10 3,4,5,10
7 79 3,45,7,9,10,11,12 7,9 1
9 79 3,45,7,9,10,11,12 7,9 1l
3,4,5,7,9,10,
10 1112 3,4,5,10 3,4,5,10
11 7,9,11,12 3,4,5,10,11,12 11,12
12 791112 3,4,5,10,11,12 11,12
Table 8: Iteration-3
Factors Reachability Set  Antecedent Set  Intersection Set  Level
3 3,4,5,10,11,12 3,4,5,10 345,10
4 3,4,5,10,11,12 3,4,5,10 3,4,5,10
5] 3,4,5,10,11,12 3,4,5,10 3,4,5,10
10 3,4,5,10,11,12 3,4,5,10 345,10
11 11,12 3,4,5,10,11,12 11,12 11
12 11,12 3,4,5,10,11,12 11,12 111
Table 9: Iteration-4
Factors Reachability Set ~ Antecedent Set  Intersection Set  Level
3 3,4,5,10 3,4,5,10 345,10 v
4 3,4,5,10 3,4,5,10 3,4,5,10 \Y}
5) 3,4,5,10 3,4,5,10 3,4,5,10 \Y}
10 3,4,5,10 3,4,5,10 345,10 v

4. Results and analysis

Fig. 1: Digraph of ISM

Level IV factors: 3, 4, 5 and 10

Factors 3, 4, 5, 10 are occurrence, detectability, disaster and pre-
paredness respectively. All these four factors are interdependent
on each other. If any disruption occurs in the event the disruption
is detected and each time the disruption happens the frequency
increases. When disruption is detected it might lead to any disaster
and similarly if any disaster happens the disruption will occur and
be detected. Precautionary measures must be taken for any unex-
pected event that might happen. Thus all these factors are interde-
pendent on each other. Factor 5 disasters have a direct influence
with the factor 12 resource utilization.

Level 111 factors: 11 and 12.

The factors 11, 12 are financial continuity and resource utilization.
These factors are very closely related to each other and hence they
are interdependent. Here resource utilization is the proper mainte-
nance and utilization of resources for the entire event and this
won’t happen without financial continuity. Similarly the financial
needs can be provided with proper resource utilization. Factor [12]
resource utilization has a direct influence on factor 9 scheduling.
Level Il factors: [7] and [9].

The factors 7, 9 are invisibility and scheduling. Scheduling of
events should be done considering the inability of identifying the
disruption causing risks and similarly invisibility affects the
scheduled event. Factor 7 invisibility has a direct influence on

Zone -1V Zone -1l
F3,F4
12 F5,F10
11
10
9
F11,
8 F12
7
F7,
6 F9
N5
) F1,F2,
3 F6,F8
o |3
c
s 2
Al F5
11213 |4 5 |6 7 18 |9 |10 |11]12
Zone -1 Zone -1l
Dependence Power =

Fig. 2: MICMAC Graph.

The MICMAC graph (Figure 2) has four zones and each zone is
categorized into different area. Based on the driving and depend-
ence power in each zone the analysis can be done. The zone | does
not contain any variables but usually the variables which exhibit
autonomous nature are usually exist in this zone. Thus zone | is
otherwise termed as the autonomous area. The zone Il consists of
F1, F2, F5, F6, F7, F8 and F9 namely the velocity, severity, disas-
ter, political, invisibility, ambiguity and scheduling. The variables,
which usually exist in this area, exhibit dependent nature. In this
zone F7, F9 has the higher dependent characteristics compared to
F1, F2, F6 and F8.Thus zone Il is otherwise known as dependent
area. The zone 11 does not contain any variables but generally this
zone occupies the variables which have linkage characteristics.
Thus zone 111 is otherwise termed as the linkage area. The zone IV
consists of F3, F4, F5, F10, F11 and F12 namely occurrence, de-
tectability, disaster, preparedness, financial continuity, resource
utilization. In this zone F3, F4, F5, F10 have higher independent
characteristics compared to F11 and F12. Thus zone IV is other-
wise termed as the independent area. The variables having the
high driving power namely occurrence, detectability, disaster and
preparedness which directly influence the humanitarian operations
in temple cart festival.

6. Conclusion

For any event that functions with a large number of human in-
volvements requires effective humanitarian operations to prevent
and recover from disruptions happening during the event. In India
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temple cart festivals attracts a huge number of pilgrims both from
inside and outside the country. So the temple management should
have effective humanitarian plan to perform the event. There are
several risks involved in this, and a step-by-step procedure is
needed in analyzing the risks influencing the humanitarian opera-
tions. This study takes into consideration of twelve factors for the
ISM approach. This model helps in understanding the relationship
between the factors and the framework to identify the risks influ-
encing the humanitarian operations. This framework helps the
management to concentrate on the effective risk causing factors
and provide effective humanitarian operations by timely action.
The factors are found to be occurrence, detectability, disaster and
preparedness are the most important/key risk factors in temple cart
festivals.
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