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Abstract

Text Mining refers to the process of extracting high quality information from text.
High quality information is extracted through text categorization, text clustering,
concept/entity extraction, sentiment analysis, document summarization and entity
relation modelling. Text analysis also involves lexical analysis to study word
frequency distribution, pattern recognition, lagging, information extraction and
predictive analytics. The overarching goal is, essentially, to turn text into data for

analysis, via application of natural language processing (NLP) and analytical
methods.

INTRODUCTION

In communication “Speech” is considered to be vocalized form. It is based
upon the syntactic combination of lexicals and names that are drawn from very
large (usually about 1,000 different words vocabularies. Each spoken word is
created out of the phonetic combination of a limited set of vowel and consonant
speech sound units (phonemes). In history, the speech given by Martin Luther King
is considered to be the greatest speech. In Washington before a crowd of 250,000
demonstrators, black and white, the Martin Luther King declared: "I have a dream

that my four children will one day live in a nation where they will not be judged by
the colour of their skin but by the content of their character”.

The Speech of the King resonated in United States as well as throughout the
world. This speech had an influential impact on Britain. A British press moved by
the cadence and content of King’s oration pointed out that it should not only stir the
United States Congress but also Parliament to enact legislation promoting racial
equality. The speech becomes great when the context is rightly addressed to the
concerned stakeholders. There were many other great American speeches, of
course. But for people in Britain, this speech undoubtedly had the greatest impact.
This paper analyzes the speech delivered by our Honorable Prime Minister on
Independence Day. Shri Narendra Modi is one among the politicians with great
public speaking skills. His powerful speech delivery skills along with apt answering
abilities are truly praiseworthy. If compared to his contemporaries, Modi’s public
speeches are commendable. Rarely does he carry a chit or paper for reference, his
speeches are usually neatly crafted and delivered without any glitches or annoying
pauses. Shri Narendra Modi speeches has always wooed crowd everywhere, no,
matter wherever he was and whatever he said. Netizens and citizens have equall
been attracted by his talks which are quite visible from the sea of audience

1



attending his speeches. It is not just in India, he has strong fan base in abroag too,

His Madison Square Garden Speech had caught the fancy of the NRIs Wwho got the
glimpse of their favourite leader once in lifetime. Text mining is dnf’fe‘rem’ in that j
uses vocabulary term as key elements in feature engineering, otherwise it js quite

similar to a statistical data mining project.
Following Are The Key Steps:

1. Determine the "object" that we are interested to analyze. In some cases, the text
document itself is the object (e.g. an email). In other cases, the text document g
providing information about the object (e.g. user comment of a product, tweaks
about a company)

2. Determine the features of the object we are interested, and create the
corresponding feature vector of the object.

3. Feed the data (ecach object and its corresponding set of features) to standarg
descriptive analytics and predictive analytics techniques.

Extract docs-

Extract feature

(Source: hitps://dzone. com)

{II:GADING THE DATA INTO R

(Loading the tm package requires loading of NLP(Natural Language Processing)
‘which is done automaucally. Now we require creating collection of the documents
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in the R environment which is known as corpus. In short, corpus ( ) function can
trace the files from various sources including directories. A corpus is a container of
documents. The main structure for managing documents in tm is a so-called Corpus.

> cname <- file.path("C:", "Speeches™) . |
> cname: . , X A
(1] "c:/speeches" s sy ey ,

> dir(cname) e (B 3 ‘

[1] “GGEh Independence Day Speech txt" "67th Independence Day
eech.txt"

[gz "gsihtﬁndependence Day Speech txt"‘"69th Independence Day
ech.tx

[g] "70th Independence bay: Speech tXt"‘.Ae’ﬁ

> docs <- cOrpus(D1r50urce(cname)) #Load1ng texts into R
> summary(docs)

OPERATIONS ON CORPORA

After loading corpus into the R we want to carry out some operations such as
removing numbers, capitalization, common words, punctuation, stemming and
otherwise prepare your texts for analysis. In other words, a few preliminary' clean-
up steps are needed before we carry out powerful transformations. In tm, these
entire functional requirements are part of the concept of a transformation.
Transformations are done via the tm_map( ) function which applies (maps) a
function to all elements of the corpus. Basically, all transformations work on single
text documents and tm_map( ) just applies them to all documents in a corpus.

>iZidocs <= tm_map(docs, removePunctuat1on) ' #Removing
Punctuation

> docs <- tm_map(docs, removeNumbers) #Remov1ng Numbers

> docs <- tmLmap( ocs, tolower) #COnvert1n9 to lower case

> docs <- tm.map(d ocs. removeWords stopwords( eng11sh"))
#Removing Stopwords = ¢

> docs: <- tm_map(docs, removeWOrds, c( brothers\., s1sters"))
> install. ackages("Snowba11c") i N

> 11brary(snowba11c) T

> docs <- tm_map(docCs, stemDocument) * %#Stemm1ng*the
Document : &

> docs <- tm_map(docs, str1pwh1te5pace) #Stripping
whitespace :

> docs <- tm_map(docs, PlainTextDocument)

Document Term Matrix is a matrix that lists frequency of words in the corpus, by
document In the DTM, the documents are represented by rows and the terms (or
words) by columns. If a word occurs in a particular document, then the matrix entry
for corresponding to that row and column is 1, else it is 0 (multiple occurrences
within a document are recorded - that is, if a word occurs twice in a document, it is
recorded as “2” in the relevant matrix entry).




> dtm <- pocumentTermmatrix(docs)

> dtm ' % ‘
<<DocumentTermMatrix (documents: 5, terms: 3808)>>
Non-/sparse entries: 6460/12580 "’
Sparsity 1 66% :

Maximal term length: 24

weighting : term frequency (tf)

TEXT ANALYTICS

Once the frequencies are plotted we can check for correlations between some of
these and other terms that occur in the corpus. In this context, correlation is a
quantitative measure of the co-occurrence of words in multiple documents. To carry
out such analysis R software is having findAssocs() function in tm package. If yoy
have a term in mind that you have found to be particularly meaningful to your
analysis, then you may find it helpful to identify the words that most highly
correlate with that term. One needs to specify the DTM, the term of interest and the
correlation limit. The latter is a number between 0 and 1 that serves as a lower
bound for the strength of correlation between the search and result terms. For
example, if the correlation limit is 1, findAssocs() will return only those words that
always co-occur with the search term. A correlation limit of 0.9 will return terms
that have a search term co-occurrence of at least 90% and so on.

# Association of country with other words . e > : =
Scountry : g 4 S
new families - ahead dreams every taken
~ 096 095 092 092 091 091
# Association of government with other words

~Sgovernment : -
fort .red many made people willtowards months see .

0.97 0.97 0.96 0.95 0.94 094 0.93 092 0.92
happen : :
0.90
# Association of poor with other words
Spoor -
just development five employment areas nplace
099 098 098 097 096 096
since  basis issue  ten  much strength
-0.96 0.95 0.95 0.95 0.94 0.94
even job one G :
091 091 090
# Association of people with.other words
Speople ' i ‘ 45
able government family
094 094 091

# Association of prime with other WOi'dVé‘-‘ :

Sprime
minister skill A
0.99 0.94 :

# Association of inﬁia with other words




Sindia : : e
basis dreams one much areas new  may tell
10,97 0.97 0.97 096 0.94°0.94 0.93' 0.91

# Association of freedom with other words

Sfreedom S
work  know ' strong - time use
0.99 0.97 0.94 094 094
possible led responsibility. surprised used

093 ° 092 0.92 091 090

Here. the number generated is a measure of the frequency with which the two co-
occur in documents across. Moreover, we should remember it is not an indicator of
nearness or contiguity. '

20-
g _
0o
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A word cloud is a visual representation of text data, typically used to depict
keyword metadata on websites, or to visualize free form text. Tags are usually
single words, and the importance of each tag is shown with font size or color. This
format is useful for quickly perceiving the most prominent terms and for locating a
term alphabetically to determine its relative prominence. When used as website
navigation aids, the terms are hyperlinked to items associated with the tag.
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Component 1
These two components explain 96.38 % of the paint variability.
FINDINGS

The findings of the text analysis are enlisted below:

1. In the speech of honourable PM Shri Narendra Modi, there was a strong

association between country and new(0.96), families(0.95), ahead(0.92).
dreams(0.92)

2. In the speech of honourable PM Shri Narendra Modi. there was a strong

association between government and many (0.95), people. (0.94), will (0.94),
happen(0.90).

,(),



. ln'lhc speech of honourable PM Shri Narendra Modi, there was a strong
association between poor and development (0.98), employment(0.96), 1ssue(0.95),
strength (0.94), job(0.91).

4. In the specch of honourable PM Shri Narendra Modi, there was o strong
association between India and dreams (097), new(0.94),

3 Fr.om the word cloud we can obéervc th'at our honourable PM Shri Narendra
Modi focuses more on India, Government, People, Will, Poor, Freedom, Farmers
and Development in his Speech,

6. By cluster analysis we can see that words like India, Government, People, Will,
Poor, Freedom, Farmers and Development explains 96.38% of variance in the
speech.

REFERENCES

Crawley J. Michael (2007), The R Book, 2007, John Wiley & Sons Ltd.
Everitt S. Brian and Hothorn Torsten(2010), A Handbook of Statistical
Analysis Using R, 2™ Edition, 2010, Chapman & Hall/CRC, Taylor & Francis
Group. ‘ &' v d
Jockers, L., Matthew (2014), Text Analytics with R for Students of Literature,
Switzerland 2014, Springer.

Randall Schumacker and Sara Tomek (2013), Understanding Statistics Using
R, New York 2013, Springer

Ratner Bruce (2011), Statistical and Machine-Learning Data Mining, 2"
Edition, 2011, Chapman & Hall/CRC, Taylor & Francis Group



VNSGU Journal of Management & Administration

Volume: 8 No:1&2 January — December 2016  ISSN 0975 6361

A STUDY OF FINANCIAL PERFORMANCE INDICATORS AND
CRITICAL EVALUATION OF REGIONAL RURAL WATER SUPPLY
SCHEMES OF GUJARAT STATE

Dr.Sapna S.Patel
The Maharaja Sayajirao University
Baroda, Vadodara

INTRODUCTION

Water is one of the most important natural resources for the survival of life
on the earth. There is plenty of water on the earth but it is not always in the
right place, at the right time and of the right quality and in required quantity.
The supply of water available for use by mankind is made limited by nature.
Water is a renewable natural resource having multiple roles as consumption
good, production good and an environmental amenity. It contributes
significantly to economic growth and overall human development. However,
water is a scarce resource which needs to be planned, developed, conserved
and managed on integrated ard environmentally sound basis, keeping in view
the socio- economic aspects : nd needs.

REVIEW OF LITERATURE

As part of this research work, the researcher undertook a review of literature on Rural
Water Supply Scheme on social and financial aspects. During the course of literature
review, studies related to Water tariff, cost récovery and affordability of RRWSS are
reviewed.The studies ofShah Binay',Azuma and Jayakaranz,MazumdalJRaghupati,;
al', Misra Smita*'’,Landge Hemant C., etal"', Karthic and Yohan'? Dhanabalan
M."”Ahuwalia' have concluded that the various tariff structures exist in different
municipalities of India and abroad. The different studies offer suggestions on
improvements required in the present tariff systems. An over view of the role of
community or users related to the water supply services, is also given. As solutions to
these studies of Tripathi and Lal", Mhaisalkar and Gawalpanchi'®, ORG Nielsen
Report'’, WASMO report'* Katpatal and Gupta'’ and Patel™have suggested that the
scheme has undergone tremendous changes and is suffering from technical
management and financial problems. Problems in each RRWSS should be mcklcci
differently on the grass root level. However, identification and development of the
indicators of evaluation of overall performance is common management practice, in
rural water sector, despite large involvement of community and expenses occul:rcd
worldwide. With solutions to that, the studies of Dwivedi and Bhadauria®'. The
World Bank”, Yadav, Singh, and Shah® have suggested that all the indicators
coverage of water supply, cost recovery in water supply services has good
performance while efficiency in redressal of customer complaints, quality of water

supglied and efficiency in collection of water supply related charges showed best
pertormance.

Wilhin the st_udies, ﬁnapcial aspects of RRWSS are a less ventured area. Based on
literature review followmg remarks are made: The studies of Barot®* addressed the
challenges taced for water supply especially by rural India. By setting the example of



Gujarat, he explained what the avuilable svstems are, which are emerging ones and
the conditions that need to be addressed. Nath®reported that the failure to provide
safe drinking water and adequate sanitation services to all people is, perhaps, the
greatest development failure of 20™ century. Providing safe drinking water and
sanitation to one billion unserved people in the next decade would be the most
critical challenge for humanity as a whole, and more specifically, for the government
in the developing countries. Jimenez & Percz-Forguet™ discussed number of
yweakncsscs viz, low quality of water services, lack of sustainability of constructed
infrastructure, difficulties for targeting the poor and inadequate internal information
systems that continue undermining strategies for poverty eradication. He also
recommended including new paradigms for the provision of rural water supply such
as adoption of water supply as a service that is monitored and supported by the
government and need- based allocation of projects at community level.

During the course of literature review it is observed that various aspects of water
supply schemes like its quality satisfaction, awareness, adequacy of water, impact on
health and components of operation and maintenance cost of water have been
analyzed through academic research. These research studies can be classified as
relating to water tariff, cost recovery, affordability of water charges, and role of
community or users in water supply services as well as developing the performance
indicators. Various performance indicators are developed by different researchers.
The study of World Bank with reference to India has divided performance indicators
in to: Reliability and adequacy, AfTordability, Environmental sustainability and
financial sustainability. Realizing the high prospects and considering the vital role
that RRWSS financial Performance Indicators can play in economic growth, present
study is under taken. The operation and maintenance of RRWSS are from difterent
agencies. The tariff recovery rates are also different and recovery also varies from
100% to almost nil. Thus, the need was felt for detailed study of RRWSS. The
present study is related to a study of Financial Performance Indicators and critical
evaluation of RRWSS of Gujarat. This study mainly focuses on the finance aspect
and for this purpose the study is carried out of four schemes selected carefully from
different geological status and sample also being selected from head, middle and tail
regions of the schemes. The present study is done with the main intention of
providing suggestions to the policy makers with respect to the functionality and
sustainability of the RRW-SS with the inclusion of financial aspects. In addition to the
study based on primary data, the data published by NRDWP, regarding operational
and financial aspects at national level and state level are also analysed as no detailed
study could be located for the same during literature review.

The reviews are broadly presented in three parts viz. on water tariff, cost recovery
and affordability, role of community or users in water supply services and the
performance indicators. As the present study mainly focuses on the Performance
Indicators, it is worth mentioning here that, for Indian and foreign studies following
PIs are identified by the researchers: reliability and adequacy, atfordability,
environmental sustainability, financial sustainability, management, level of service.
materials, parts and equipment, personnel. water quality, financial health and
hygienic operation performance. It was very difficult to find scheme wise detailed
analysis relating to water charges, water connection charges, satisfaction about the
scheme as well as the affordability for water charges. In the context of above, the
present study bridges this gap in literature by examining number of aspects of
selected RRWSS.

RESEARCH METHODOLOGY

The research methodology adopted for the analysis of primary data and secondary
data with the detailed discussion of the Sample selection, data collection and .
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methodology adopted for analysis of the data collected through the questionnaire
related to the performance of Regional Rural Water Supply Schemes (RRWSS). It is
divided into two sections: Section — I deals with research methodology used for
analysis of secondary data to evaluate the overall performance of RRWSS in
different. states of India and different districts of Gujarat. The RRWSS supplies
adequate and potable drinking water to villages, where local drinking water sources
yield insufficient water or water that is not potable or where water is fetched from
remote water sources. The RRWSS are based on reliable underground sources such
as tube wells or surface water‘sources.

The data are collected from NRDWP and Gujarat Water Supply Sewerage Boards
Administrative report. Section — II deals with the research methodology used for
analysis of primary data to understand the various aspects of selected water supply
schemes based on responses. This section intends to discuss the scope and coverage
of the research study, research design, and collection of primary data through the
questionnaire.

SOURCE OF DATA
The data are collected from NRDWP and Gujarat Water Supply Sewerage Boards

Administrative report.  ° :

NRDWP publishes the financial and operational data from 2009-10 onwards.
Government of India allocates the fund and the proportion of Centre and States share.
The financial data are available for allocation of funds as well as release of funds
during the year. It also provides the amount of expenditure incurred during the year.
The information is available state wise for the whole nation and district wise for a
given state. Operationally, it also provides the data about ongoing schemes, new
schemes, achieved schemes, total habitations covered etc. All these data are available
for each state separately. The data are available for a period of six years from 2009 to
2015. Prior to 2009 Government data were not available for the water supply
schemes.

Based on the data collected, an analysis is carried out using percentage analysis. This
is applied state wise for release as a percentage .of allocation and expenditure as
percentage of release. Moreover, to have an idea about the status of state in relative
terms, the percentage allocation of funds, release and expenditure in comparison to
total figures for India are also derived for each state for the six years. Further, taking
all six years together, the average percentage of release to average funds allocation
and average expenditure to average release are derived for each state. To have an idea
about relative status of state, percentage of allocation, release and expenditure, in
comparison to total for India are also derived for each state on an average for six
years. ; ‘ .

As part of analysis of the operational aspect, for a time span of six years, the
percentage of ongoing schemes, new schemes, achieved schemes, habitations
covered. cost per schemes and cost per habitation are derived for all states and union
territories.

jAs part of analysis of the operational aspect, for a time span of six years, the ongoing
new and achicved schemes, habitations covered, cost per schemes and cost per
‘;hab_italions are derived for all districts of state of Gujarat.

‘In the second part of secondary data analysis, based on the informati ; ;
ol . ¢ » tion a
i’GWSSB administrative report, details are compiled for 3 years viz., 201 l‘-/glalz):)el én
2013 and 2013-14. The data s related to R,WSS ~ General and SardarSarovar Canc]
’Thls was further divided into non-divisible expenditure, expenditure for tribal
l
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development etc. Simple percentage mnlyéis is applied to the same, to analyze
structure of expenditure, : _

In qddiltion to the above, the details were also gathered about number of schemes,
habitations covered, estimated cost and total expenditure for the years 2012-13 and
2013-14 with breakup of type of schemes and completed schemes and schemes under
program. Here also, percentage analysis is applied.

SAMPLE SELECTION

The state government initiated and promoted the concept of RRWSS in 1980 based
on a reliable source of water to cater to the drinking water requirement of the rural
community. Water is also sourced from distant places and transported to the villages.

1. The broad objectives of these RRWSS were?”:

2 .Ensure adequate supply of water to the storage facility created in the villages.

3. Improve the accessibility of safe and adequate drinking water to all.

4. Ensure regular availability of water throughout the year.

5. Reduce the incidences of water borne diseases and improve quality of life.

6. The operation and maintenance of the in-village infrastructure created under the
scheme by the Gram Panchayat.

7. The Gram Panchayats were requirgd to ensure équitable distribution of water.

8. The Gram Panchayats were required to ensure collection of water tariff of ¥ 14/-
per capita per year from the beneficiaries and deposit the same to the concemed

authority.
9. Save precious time by providing safe water in the villages so that people can better
utilize their time in economic activities. "

10.To save public funds and precious time of Government machinery for various
costly temporary measures to overcome the drinking water scarcity.

. SAMPLING PROCEDURE ’

Selection of Schemes:

As the main objective of the study is to examine the performance of RRWSS, and as
there are 4,306 RRWSS, in Gujarat®, it was important to select RRWSS for study
carefully. All attempts are made here to include, different geographic regions,
different geological conditions and different levels of water availability.

To fix up the criteria of selection, various socio economic, geographical and climatic
factors need to be considered. Looking into these, water scarce area, water available
area, arid region and coastal region of four districts Amreli, Bhavnagar, Kutch and
Surat are selected. Bhavnagar is a coastal region, Amreli is water scarce, Kutch is an
arid region, and Surat is a water rich region. All these districts have wide range of
variation in hydrological scenario that is in terms of annual rainfall. Further the
rainfall is very much unevenly distributed.

The regions also have variations in geology. North Gujarat and Saurashtra regions
consist of rocky strata. Considerable part of Saurashtra and some part of south
Gujarat is coastline and Kutch is a desert area. The availability in terms of source of
water also differs in a wide range. Dividing Gujarat in four parts the available river

basins are mentioned in Table 1.1.



Table 1.1 Water Available Rzgjyon wise

Name of Region = : ! No.of River Basin
Kutch Region ‘ o
‘Saurashtra Region 71
Central and South Gujarat Region 12
North Gujarat <
Total 185

&mmcyﬁxmpoﬂm.mrmfwmsmm“ﬂyofnvmm
smmm«:wmuammmcmjorpamu
rivmﬁchtmda.Tq;i,Mdﬁnninlyﬂowmdssanhwmwalchamd
mﬁa.mmmmmamorwmmw

MW.TMMjmﬁfmionsﬁbﬁcsﬂtsdmbnof4schmts. The
mudmmybcﬁma&edumplau.m,mofﬂxvillagﬁmrbe
very mwmu.whﬂmmmybcafaroﬁ'plaoc.mxs.mcywcdiwdedm
Head, Middle and Tail, to have the representative sample.

Selection of village

The area selected for the purpose of study, Amreli, Bhavnagar, Kutch and Surat are
the most popular districts in Gujarat state having total population of 8.85.237 The
bﬁcfdctaihofsdeacdschancsmdoﬂmrdcmdc(ailsarcprmned'in Table 1.2.

Table 1.2 Population Coverage Under Scheme

A s A - | Total | Total N“’::’“% Total
N . ‘...__-;'_;:_.'._Nan)leof Scheme ‘l‘:l:k Vlil;g Villages Populati
LA _ : Selected | on
Iswariya Regional Rural Water Supply -
1 Scl (Amieli) 11 49 1" 79.665
2 Gadhada Regional Rural Water Supply T 67 12 L2
' Scheme (Bhavnagar) 6
Mandvi Regional Rural Water Supply
3 | o (Kutch) 0o, 71 12 72261
Variyav Regional Rural Water Supply 6,11.79
4 _§cl (Surat) 10| 156 201 5
Total ' 4 55| 885.23
i |- B

Each scheme as mentioned above is a multi-village scheme. The representatives from
among the residents of the head, middle and tail end of the water supply scheme were
selected as msppndcnts. The geographical coverage should be representative of the
schemes. Fou: this purpose for a given scheme the sample villages are selected based
on geographic region on convenience basis. From the sample villages, houscholds
were selected with a predetermined sample size for each village which was amrived at

12
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Table: LY Sample Selections: Critienl Detalls

W g ¢ o
5 e A S i 0, AR s/ { : £ ol
|

Awanyva Rognusal)

1 Rural  Waree  Supphyi AMI AT 248 | MA% | R0 | A2 | 2100
hadhada Regronal

2 Rursl  Water W}‘ | 10 12 16.42 24,781 19,40 19 [ 21,532

Atandhvi Regronal
3 Water Supphy S
Kutch)
‘Vanyav Regional Rural]
4 Warer Supply Scheme, 1 | 1000 | 20 | 12.82 58,560 | 960 | 863 | 384
Total 7 &8 1,28,928 2,247

it

2 2000 | 12 1690 | 21,088 2020 | 433 (1927

(S.T. = Sample Taluka, T.T= Total Taluka, S.V= Sample Village, T.V= Total
Village. S.P = Sample Population, T.P = Total Population.)

As per design, all these four schemes have variation in their benefited area
composition and beneficiary. Variyav scheme® partly covers urban aren. Gadhada
scheme™ is in the region of sea water intrusion and high total dissolved solids (TDS).
Iswariya scheme®' high fluoride contamination and Mandvi scheme? covers desert
area as well as border area. Thus, they are provided in different characteristics area,
Because of topography and other characteristics of area, cost of the scheme varies in
2 wide range.

Secondary data from various sources were also collected. Some secondary sources
which were helpful in conducting the study are:

- Ceasus of Gujarat
- Publication of GWSSB and its concerned field offices
- Laboratories of GWSSB



1)

3)

DATA COLLECTION
A detailed questionnaire for collection of data was developed.

Respondents were selected from the following categories:

Official of Panchayat i.c. Sarpanc!i and other ofﬁccrs.. '
Leading educated persons from the village like doctors, engineers and

teachers. ‘ ‘
Common villagers were asked questions related to personal experience as

housewives.

i i were given directly to the Panchayat official and educated
Scl:zzt:s)m;?‘l:;sg them gbrief description and they were requested to retun it
after filling it completely. To carry out survey among common village
persons a “Gram Sabha” was called and rationale of the study and. the
questionnaire were explained to them. After that, the: people who are higher
secondary cleared or graduates were selected wnth_ the oonsul.tatnon of
Sarpanch and they were given the task of making other villagers /
respondents fill up the questionnaire.

HYPOTHESES

Based on classification and tabulation, the analysis is carried out. The analysis is
mainly divided into two parts, viz. basic analysis through discrete statistics and
testing of hypotheses.

For the discrete statistics, the collected data are classified based on geographic
region, for the scheme, i.e. Head, Middle, Tail and the classified according to the
economic activities and the frequency and percentage analysis is applied to the
same.frequency and percentage analysis is applied to the same. Moreover, the data
are also

DATA ANALYSIS TOOLS
Methodology adopted for testing of Hypotheses

For testing of hypotheses regarding responses received from the respondents, Z Test
is applied. To know the difference between the proportions according to the scheme,
geographic region as well as economic activities this test of difference in proportion
is applied. To examine the similarity in opinion for the satisfaction for Government
source of water, Spearman’s Rank Correlation Coefficient was applied. To know the
significance of the calculated Coefficient of Correlation of sample data r-test was
applied.

CONCLUSION

The present study is a blend of secondary data and primary data analysis. The review
of 5 year plans over a period of time indicates that good attempts are made at
National level to improve the availability of the water to each corner of India. The
initiative to convert ARWSP into NRDWP in 2009 is appreciable and NRDWP
started publication of data from the year 2009-10 onwards itself, detailing operational
and financial aspects. It is noticed from analysis of data that number of schemes
taken up is increasing over a period of time. The study of 4 selected schemes of
Gujarat through primary data reveals the ground realities about the payment of water
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10.

11.

12.

13.
14,
15.
16.

17.

char‘gus. water connection charges, affordability and satisfaction for ‘water supply’
anq water charges’. Thus, the study is topical and it is felt that it will be useful to the
policy framers.
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Abstract

Energy is an importamt building block in human development. Eenergy
conservation has emerged as one of the major issues in recemt years.
Conservation and efficient utilization of energy resources play a vital role in
narrowing the gap between demand and supply of emergy. Traditionally
energyis obtained from non renewable sources like fossil fuels. However, they
are exhaustible, causing pollution and lacking sufficient distribution net
work. Therefore, renewable energy sources and conservation of energy are
good solutions.The Government of India and the State Governments have
taken extensive measures to develop renewable sources including solar
energy. The present paper tries to find out awareness, attitude, Intention and
buying behaviour of house owners in Piplod, Surat area, towards renewable
sources of energy with specific reference to solar energy product — Solar
Roof Top Plant (SRTP)offered by GEDA.

KEY Words: Non renewable energy resources; Solar Roof Top Plant (SRTP);
measuring consumer awareness, attitude, Intention and buying behaviour

INTRODUCTION

Energy is an important building block in human development, and, as such, acts as a
key factor in determining the economic development of all countries. The
International Energy Agency (IEA) forecasts that world primary energy demand
between 2011 and 2030 will increase by 1.5% per year from just over 12,000
million tonnes of oil equivalent (Mtoe) to 16,800 Mtoe- an overall increase of 40%.
Developing Asian countries are the main drivers of this growth, followed by Middle
East.

According to Herman Scheer, the chair person of World Council for Renewable

Energy,meqmuuwoﬂdeannotd?endonfossﬂﬁwlsformethm%yeus

(Oliver, 2004). So, if no efforts are made to conserve energy or to search for

alternative energy sources, the future generations may be deprived of energy to

sustain life. So it is inevitable to develop renewable energy resources. f
. Fd

Thu'ehasbeenagmwingoonounabomma'gysemtyanddmatcchmgc One

of the major cause is significant changes in how energy, especially electricity, is
generated, transmitted and consumed. This requires low carbon technologies to

17"

-



produce electricity from wind, sun, blomass, 0CEAN resourcen el Inthe LUK, The
Department of Trade and Industey, 2003, published ‘The Fnergy White Paper
eontaining n commitment to reduce earbon emission by 60% by 2050 i compatison
to 1990 levels and (o generate 20% of electricity from renewable sources by 2020

ndin's substantial and sustalned economic growth s placing enormous demand on
its energy resources, The demand-supply imbalance In energy sources is porvisive
requiring serfous efforts by Clovernment of Indin to sugment enerpy supplies s
Indin cen possible severe energy supply constraints. While offorts ure being made
to improve availubility of various energy sOUrces, there Is still n continuing pup
between demand and supply of energy. Energy conservition thus has emerged w
one of the major Issues in recent yenrs. Consorvation and efficlent utilization o)
energy resources play n vital role in parrowing the gap between demand nnd supply
ol energy : ‘ '

Conventional energy generation hos three mujor problems: Limited nature of
resources, pollution nnd the distribution of energy. Pollution s crented by using
fossil fuels to produce energy. Sulphur content produces SO2 & Nitrogen conten
produces NO2 and both couse ncid rain and pollute soll & water, Low calorifie
value of coul increases amount of ash In exhaust causing dust pollution. Unburnt
carbon purticles udd to dust pollution, Insufficient O2 supply produces CO which iy
toxic / hazardous. Concentration of CO2 Increases globally by 0.6 % every year. It
results in groen house effect i.e, the heating effect in atmosphere. The predicted rise
of temperature iy 1.4 to 5.8 degrees Celsiug in twenty first century which is more
than double of that in twentieth century (0.6 degrees). So the quality of life in citics
greatly decrenses. Discharge of coolant water into river or lnke, by thermal power
plants causes sudden rise in temperature of water und subsequent loss of O, holding
capaeity which afYects nquaculture adversely.

The distribution of energy is a problem because muny arens in India as well ay in
the world (e.g. 66% In South Alrica) do not have access to main grid and there iy
very loss possibility to be connected due high pressure of demand on existing grid,
Therefore, decentralized generation by renewable resources can reduce the pressure
on existing grid. ‘ - '

"The role of new and renewnble energy has been nssuming increasing significance in
recent times in Indin with the growing concern for the country's encrgy security,
Energy self-sufficiency was identified ns the major driver for new and renewable
energy in the country in the wake of the two oil shocks ol the 1970s,

As the non renewable energy resources are inexhaustible in nature, they can be a
Alife line for human race and all living organisms in nature for the coming centuries.
‘They offer viable option to address the energy security concerns of a country.
| Renewable energy technologies are ideally suited to distributed applications, and
'they have substantial potential to provide a reliable and secure energy supply us an
alternative to grid extension or as a supplement to grid-provided power.

Today, Indin has one of the highest potential for the effective §

energy. Indin l‘s the world’s tifth largest producer of wind pow;s:ﬂoc'r r[c)r;lel:::::‘c
Germany, Spain, and the USA. The country has an estimated SHP (smnll-hydn;
power) potential of about 15 000 MW. Other renewable energy technologies
including solar photovoltaic, solar thermal, small hydro, and biomass power are also
spreading. Greater relinnce on renewable energy sources offers enormous ecunuml:C,
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social, and environmental benefits. The potential for power production from captive
and field-based biomass resources, using technologies for distributed power
generation, is currently assessed at 19 500 MW including 3500 MW of exportable
surplus power from bagasse-based cogeneration in sugar mills (MNES 2005).

TYPES OF RENEWABLE ENERGY RESOURCES

Solar energy is the energy contained in the sun rays falling on the earth. It is more
than 200 times the total annual consumption currently being used.

It can be used for direct heating with help of solar water heaters, solar cookers or
solar reactors. Heat is produced by converging sun rays with the help of concave
reflectors or convex lenses.

Indirectly it is used to produce elgctricity (DC) with the help of solar panels
(photovoltaic panels). With development of new photosensitive materials,
generation can be increased and the cost of solar plant is reduced. Governments of
many countries of world adopt solar power generation and provide subsidies for the
same.

Wind energy is the kinetic energy of the wind in the form of wind currents. It is
converted into electrical energy by rotating fans of windmills which rotate wind
turbines to produce electricity (AC). It works on cloudy days & in rainy season
also. .

Wind mills are set at the top of a tower (30 m. high). The turbines are separated by
the distance 5-15 times of blades diameter to avoid turbulence from one turbine
affecting the wind flow of others. The best desirable speed is 22 km. per hour. A
typical wind mill has 15-30 m. diameter and capacity of 50-350 Kw. of electricity.

Windmills are usually used by farmers in the outskirts where ample space is
available to install them.

ITydroelectric energy is harvested from the movement of water in streams, rivers
or waves from seas and oceans. Hydroelectric power plants are also installed at
dams to utilize the force of the water bodies. Specially designed turbines are placed
under water to harvest the kinetic energy from the moving water. Hydroelectric

energy can power larger units of electricity and is used in collaboration with energy
produced from coal to reduce fossil fuel usage.

Biomass (i.e. biological waste such as garbage, animal excrete and biological
by-products of industry) energy refers to the fuels made from plant and animal
wastes. It is produced by decomposition or fermentation of organic chemicals
present in the biomass. It produces fuels like biogas or biodiesel (ethanol).

The residual materials after decomposition and fermentation are rich in Nitrogen
and Phosphorus which can be used as fertilisers. In a typical power plant, Daily 40
tons of vegetable waste can generate 4800 units of electricity per day.

Tidal power is the energy generated by using kinctic energy of waves. Oscillating
water columns use the force of waves entering a fixed device to generate electricity. J
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The waves compress air in a vertical pipe. It is used to drive a turbine generator.
However, the plant does not work during cyclones and severe storms.

Another way to use tidal energy is to create wall barriers with gates across the river
or sea. During tide, water is accumulated on the upstream side by opening the gates
and water level rises. Then just when water starts receding, gates are closed and
water falls on the turbines kept on downstream side.

Geothermal energy is the heat energy available from the level below the carth
surface.

Public acceptance is important for wide spread implementation of renewable energy
technologies and achieving energy policy targets. For this, public attitudes need to
be changed to make implementation feasible. Ways in which public responses are
conceived and responded by stake’holders ‘likg local government, industry and
interest groups need to be careful.

The need for research in the field of renewable energy resources arises from the
facts that there is no intensive multi-fold research carried out so far, recent
speculation about energy wars and resource sharing, very high levels of energy
consumption, availability of renewable energy technology, the lack of legislation to
enforce its use and global negative environmental effects etc.

There is ample international literature available on renewable energy resources and
many companies and governments have come up with ingenuous ideas for reduction
of energy usage. But very little information on perception of use of renewable forms
of‘energy is available.

REVIEW OF LITERATURE : v

Richard Semenik , Russell Belk & John Painter, (1982) studied the factors
influencing energy conservation behaviour and suggested that greater understanding
of conservers and non conservers can be achieved by multivariate analysis.

Gordon R. Foxall, Jorge M. Oliveira-Castro, Victoria K. James, M. Mirella Yani-
de-Soriano, Valdimar Sigurdsson et.al (2006) applied the Behavioural Perspective
Model and suggested specific marketing strategies for different classes.

Birgitta Gatersleben, Linda Steg, & Charles Vlek (2002) studied the determinants
of environmentally significant consumer behaviour and pointed out that pro-
environmental behaviour is more strongly related to attitudinal variables.

| Anja Tuohino studied a case of Sulkava Rowing Event to know the environmental
awareness and environmentally friendly behaviour of tourists and concluded that
| they were aware of environment but not ready to transfer their beliefs into their
| consumer behaviour. "
G. Davis, F. O’Callaghan and K. Knox (2009) studied the sustainable attitudes and
i behaviour of non academic staff of Information Services Department of Griffith
MUniversity, Brisbane by using Theory of Planned Behaviour and identified barriers
to pro-environmental behaviour. '

Kama! Manaktola and Vinnie Jauhari (2007) explored the consumer atfitude and
!_bchawour towards green practices in lodging industry in India and concluded that
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consumers are aware of green practices of hotels, prefer to stay in such hotels; but
they are not ready to pay extra.

Peter Jones, Colin Clarke-Hill and Daphne Comfort & David Hillier (2008) tried to
find out the relationship between marketing & sustainability and concluded that
there was little consensus among experts.

Mathilda du Preez explored attitudes and perceived implications for quality of life
of environmentalists with special focus on the domestic use of renewable energy
sources. “How the UK public feels about renewable energy” is a paper that draws
on a number of studies of public attitudes towards renewable energy. It suggested
that a majority of people are in favour of renewable electricity generation.

Patrick Devine-Wright (2007) summarises existing social research on public
understanding of, and attitudes towards renewable energy technologies, and
provides a novel classification of personal, psychological and contextual factors
explaining public acceptance. T .

Consumer Attitudes about Renewable Energy: Trends and Regional Differences, a
report by National Renewable Energy Laboratory (2011) shows that Overall,
consumers have a high degree of awareness and concern for renewable energy, but
few are aware of their purchase options.

Siham H. Shoukry, Samia G. Saad, Ayman M. Eltemsahi and Mostafa A.
Abolfotouh (2012) studied the awareness, attitude and concerns of Workers and
Stakeholders of Alexandria Sanitary and Drainage Company (ASDCO) of Egypt, by
using NEP (New Ecological Paradigm) scale containing 15 statements of
environmental attitude.

Aizen A. (1991) has given the theary of planned behaviour (TPB). helps measure
the attitude and behaviour of consumers towards socially desired behaviour. It tells
that attitude, subjective norms and perceived behavioural control precede the

intention which results in desired action.

Stone George, James H. Barnes and Camerron Montgomery (1995) have defined
“Consumer Environmental Responsibility” as “a state in which a person expresses
an intention to take action directed toward remediation of environmental problems,
not as an individual consumer but through a citizen consumer concept of societal-

environmental well being;

Md. Munjur E. Moula, Johanna Maula, Mohamed Hamdy, Tingting Fang, Nusrat
Jung and Risto Lahdelma-(2013) of Department of Energy Technology, Aalto
University, Finland UNESCO Commission, Finland measured the social acceptance
rencwable energy technologics (RETS) in their research paper and suggested factors
affecting acceptability.

Doug Mc Kenzie & Mohr (2000) presented Community Based Social Marketing to
promote sustainable behaviour. They suggested to make psychological knowledge
relevant and accessible to the designers of programs and a process for developing &
delivering environmental programs based on psychological expertise.

David Hackston and Markus J. Milne (1996) have studied Corporate Social

Disclosure (CSD) Practices by New Zea land Companies and pomtc_ad out that the

factors of influence are size of the company, profitability and type of industry.
91
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olained the factors which influence corpo
Michael Roarty “937‘!\1“;"?:: factors are envimpmental costs, €conome by CQur
towards m‘"mm::‘k;,t ices. short term profitability, materialistic Culture, Iacklﬁ
of government, I e etc. Favourable factors are growing trepg towargs of
nformation mwmvmimnmeﬂm] legislations, Influence from green groups, PTCSsmz
ike Fri Earth and Financial incentives to conserve.
groups like Friends of

rate behavi

. 2009) reviewed the correlation between
Katherine D. Arbuthnott (

ible for ch . beattitude ang

; ith help of factors WSWM

belmmur——'d1 . I’Ja:: for University education and ESD ( programs: i, the e :
titled as “Education for sustainable development).

paper

Patrick Hartmann and Vanessa Apaolaza-Ibanez (2012) studied Copg

Jhsumer attituge
and purchase intention towards green energy brands and explaineq the overg)
significance of psychological brand benefits.

Nada Kh. M. A. Alrikabi (2014) described various types of renewable energy wig,
their benefits.

Ruben M. Mancha and Carol Y. Yoder (2015) studied the cultural antecedents of
green behavioural intent by using an environmental theory of planneq behavigyy
They are behavioural beliefs, rormative beliefs and control beliefs; perceived self
control and self identity.

OBJECTIVES OF THE STUDY

1. To measure the awarcness of the consumers related to renewal sources of
energy and the products / ways / methods to utilise them
To find out the Awareness of the consume

rs related to the efforts of
Govemment of Gujarat for encouraging domestic consumers to use Solar

2.

3. To find out the

4. To find out the intention to purchase and behaviour related to SRTP

RESEARCH DESIGN

me research design adopted for the study

Primary data was tapped for the study. For :
fncod was adopted. The population for e study was house owners having
independent roof top space

: Le. house owners of row houses or bunglows. The
sample size was 3

ilict: respondents. ; used was non
probabilistic convenience samp|i The Sampling procedure

: {

: 10g. The respondents were from the Piplod area 0

'S!::u:ny' The iment developed wag a questionnaire including‘ questions 10

remwa;] ﬁlell' awalClleSS, at‘tltudC, lntcﬂtion, and buyu,g behaviour tO\zar[he
ass imme :soj urfes To measure the awareness related to SRTP the scales hae

> Dot aware, Somewhat aware and aware”; For items to me??zs“fwerc

“ilsag._ ¢, neutra] aElc energy sources and SRTP the scale categor ;

; questions to measure the relative imp"“mt;igs
IO imporan ST O taking decision fo el SKTP bt S
The questionnaipe 5. POMANL, important, fess important and least 1P .
from rﬂpondcm: o includeg OPen ended questions for remarks / SUg8

- The contacy method was personal

is exploratory. Both secondary anq
collecting the primary data survey
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ANALYSIS AND FINDINGS

The findings relate to aspects like awareness’ of renewable resources and the
products ./ ways / methods to utilise them; efforts of Government of Gujarat for
encouraging domestic consumers to use Solar Roof Top Plant (SRTP) for producing
solar electricity; and attitude towards renewal sources of energy and SRTP.

Table 1. Awareness about Rcl.lewable Resources and The Products / Ways /

Methods to Utilise Them
Not aware Somewhat Aware
aware
Solar heater Frequency 0 | 35
% 0 2.8 -1 97.2
Solar cooker Frequency 2 4 30
% 5.6 11.1 83.3
PV panels DC Frequency 0 8 28
% 0 222 77.8
PV panels AC Frequency 0 8 28
% 0 222 77.8
Wind mills Frequency | 5 30
%o 2.8 13.9 83.3
Hydro power Frequency 0 5 31
% 0 13.9 86.1
Bio gas plant Frequency 3 : 2 31
% 83 5.6 86.1

As evident from table no. 1, house owners are mostly aware of renewable energy products /
uses; minimum % of aware respondents is 77.8 and maximum % is 97 2

Table 2. Awareness of efforts of Government of Gujarat for Encouraging Consumers
to Use Solar Roof Top Plant (SRTP)

Not aware Aware
SRTP Nodal Agency GEDA | Frequency 9 27
% 25 75
SRTP target Frequency 15 121
% 41.7 58.3
SRTP eligibility Frequency 3 33
% 8.3 91.7
SR1P capacity allowed Frequency 9 27
% 25 75
SRTP space required Frequency 12 24
% 33.3 66.7
SRTP subsidy Frequency 8 28
% _ 222 77.8
SRTP nct price Frequency 8 28
i % - i 222 77.8
SRTP savings Frequency 13 23
% 36.1 63.9
SRTP net metering Frequency 13 23
% 36.1 63.9
SRTP on grid Frequency 6 0130
% 16.7 1833
SRTP dealers Frequency 16 20 p
% 444 ; 55.6




i the table no. 2, respondents are aware of most
2}: ;:ic:fntGgg: The lower % of awareness is fc_n- SRTP targ;f(t;lgjtenhs of
requirement (66.7) and probable savings & net metenng (63._9), H owever 0;“ SPace
of the respondents know the authorized dealers. It umplies that dealers 531; hals
increase the contact of probable customers. oulq

Table 3. Information Source Used by the Respondents

. NQ Yes
: Frequency 32 a
Seminars % L _ 889 —“1\
Frequency 31 6 = |
Open lectures
g % 86.1 1390 ——|
Websites Frequency 27 o ——|
% N e
Frequency 8 23—
News papers
" % 22.2 778
Television Frequency 19 17 T T———
% 52.8 477 ———
Exhibitions Frequency 28 8
% 778 E
H -.—_*_—“———_
Information brochures Frequzncy 26 10
% 72.2 (278
Family members Frequency 31 5
% 86.1 139
Relatives Frerjuency 26 10
% 722 278
Friends Frequency 11 25
% 30.6 69.4
Presentation by suppliers and Frequency - 28 8
dealers
Y _ .. 77.8 222

As evident from table no. 3, respondents are not exposed to most of the sources,

except that news papers, TV and friends are frequently used sources. It implies that
other sources should be ex

panded for access and above sources should be frequently
used.

Table 4. Attitude towards Renewable Energy Sources and SRTP

(The value assigned with the response “disagree” is -1, “neutral” is 0 and “agree” is 1)

Rmem%mmimfﬂ —
Investment in renewable energy resources is justified as we invest in 36
other amenities

36

SRTP net price is comparable with that of traditional resources

[

124

H
Rl

Descriptive Statistics
N | Mar
Statement
6
Approaching the limit of fossil fuels 35
Fear of depletion of traditional resources 36
Conservation of resources is a good solution

9

8

92

97




SRTP operational cost is nil

SRTP maintenance cost is almost nil

SRTP does not interfere with life style of occupants
SRTP causes no pollution

Adopting SRTP is service to nation also

Government efforts & investment should be enhanced

Government and social institutes should launch awareness programmes

36
36
36
36
36
36
36

1.00
86
94

1.00

1.00
97

1.00|

As evident from table 4., mean value is quite near to 1 which is assigned with
response “agree”. It implies that almost all respondents have positive attitude

towards renewable energy sources and SRTP of GEDA.

Table 5. Intention and Buying Action of Respondents

Question No | Yes
Have you installed SRTP in recent past?. Frequency 34 2
) % 944 | 5.6
Do you want to increase the capacity of existing SRTP? | Frequency 34 2
_ % 944 | 5.6
Do you intend to be a customer? Frequency 4 32
% 11.1 | 889

This table shows that almost all respondents either intend to expand the existing

SRTP or to install new SRTP.

Table 6. Perception of Problems / Obstacles / Barriers /Restrictions Faced by

respondents
Question No | Yes
Are you afraid of negative criticism by others? Frequency 35 1
) . % 972 |28

Have you doubt for smooth & successful working of Frequency 21 13
SRTP? % 583 [417
Do you doubt the claim of maintenance free working Frequency 16 20
and savings accruing to you due to SRTP? % 444 | 556
Do you feel that you may not be able to pay non Frequency 27 9
subsidised amount Rs. 40000/- ? ' % 75 25

It is evident that respondents are not afraid of negative criticism by other people.
But, 55.6% of the respondents have doubts related to the functioning of the SRTP
and savings they may have from the installation as also the claim that there would
be virtually a nil maintenance.. Also, one fourth of the respondents (25%) feel that

they may not be able to arrange non subsidized amount.

Table 7. Availability of technical and other information for SRTP

Frequency Percent | Cumulative Percent
most important 24 66.7 66.7
more important 4 111 77.8
important 222 100.0!
Total 36 100.0 e




It is evident that almost all respondents consider this factor as very much imporlam

Table 8. Cost of Installation of SRTP

Frequency Percent Cumulativepm

16 414 R

most important 44 4

more important 12 33.3 778

important 3 132 91.7

less important 3 8.3 100.0
Total 36 100.0

This is also the important factor as considered by respondents with only 8.3% of the

respondents considering it to be ‘not important’.

Table 9. Cost of Operation of SRTP

c

Frequency Percent Cumulative Perce—nT
most important S 12 333 333
more important 15" 41.7 750
Important 4 11.1 86 1
less important 5 13.9 1000
Total 36 100.0

This table no. 9 shows that cost of operation is imp
the cost of operations is not important.

Table 10. Affordability to Bear the Cost of SRTP

ortant. 13.9% of the respondents feel that

Frequency Percent Cumulative Percent
most important 12 333 333
more important 3 83 41.7
important 10 27.8 69.4
less important 8 222 91.7
least important 3 83 100.0
Total 36 100.0
Tl'_u's table .st}ows that_’IO% of respondents consider affordability as important and the rest
think that it is necessity forr_which they should arrange. money themselves,
Table 11. Maintenance Free Working due to SRTP
Frequency Percent | Cumulative Percent
most important 12 333 333
more important 18 50.0 83.3
3 important 6 16.7 100.0
Tosl 36 100.0

!
|A
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Table 12. Advice from Family Members, Friends and Relatives to Install SRTP

Frequency Percent |Cumulative Percent
most important 6 16.7 16.7
more important 8 222 389
important 10 27.8 667
less important 27 194 86 1
least important 5 13.9 100.0}
Total 36 100.0

This table no. 12 shows that 66.7% respondents believe that social sources are important
and advice need 1o be taken from friends, relatives and family members.

Table 13. Higher Social Status by Adopting SRTP

Frequency Percent |Cumulative Percent
important | 2.8 28
less important 7 19.4 222
least important 28 77.8 100.0]
Total 36 100.0

Table 14. Green Effect on Environment

97.2% of the respondents feel that installation of SRTP is not a status symbol.

Frequency Percent |Cumulative Percent
most important 14 389 38.9
more important . 19.4 58.3
important 10 27.8 86.1
less important 3 83 94.4
least important 2 5.6 100.0
Total 36 100.0

Most of the respondents (86.1%) consider green effect on environment as an important

factor.

Table 15. Any Lepal Restriction to Install SRTP

Frequency Percent |Cumulative Percent
most important 2 5.6 5.6
more important 1 2.8 83
important 2 5.6 139
less important 2 5.6 19.4
least imnortant 29 80.6 100.0
Total 36 100.0

Most of the respondents (86.2%) do not consider any legal problem for installing

SRTP as it is promoted by the government.
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{ SRTP by Neighbours

stallation 0
Table 16, Suecessful 105822 Frequency | Percent | Cumulative Perceq,
6 16.7 16,7
ot .
most impe o 10 27.8 44 4
::1"" 36 100.0

This factor is considered by 60% of respondents as important ie. “seeing js
believing” works well.

CONCLUSION

use owners are aware of renewable energy sources and scheme of
zigl’;: ff;:nc SROTP. News papers, Television and social sources are frequently used
sources. As installing a Solar Roof Top Plant (SRTP) can be considered to be a high
involvement decision personal sources play an important role in persuading the
prospective customers. Mass media could be used for creating awareness.

Attitude towards rencwable source and SRTP is quite positive. Almost all
respondents intend to install SRTP. However, they still doubt the functioning and
maintenance free claim made by GEDA. They are also unsure about the actual
savings they would make due to the installation. One fourth of the respondens are
hesitant to bear the un-subsidized amount of Rs. 40000/-. Some of the suggestions
that have been received from the respondents are that awareness programmes
should be increased, potential customers should be motivated through
demonstrations and by making them aware about the installed SRTPs. and that
installment payment facility for non subsidized amount can increase the number of
customers 1o a considerable extent. The cost benefit analysis and loan facility

available if communicated could help reduce the hesitation of shelling out the un-
subsidized amount.
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Abstract

Behavioural finance is an emerging field that combines the understanding of behavioural and
cognitive psychology with financial decision making process. This paper examine the presence and
relationship of behavioural JSaciors on investment Performance and Reinvestment Intention of retail
equity investors in India. From the exisiing literature, the study has identified broad behavioural
Jactors such as Overconfidence, Representativeness, Anchoring, Mental Accounting, loss aversion,
herd behaviour, Recency, seif-attribution bias. Disposition effect, Ostrich Effect, Status quo effect that
influence on investment decisions. The present paper conducted a Structural equation model (SEM) to
confirm the presence of these factors on retail equity investors’ decision in India and also find to what
extent these behavioural factors have an impact on investment performance of retail equity investors.

The study was conducted by using a structured questionnaire from a sample of 435 prospective retail
equity investors of South Gujarat Region covering 4 major Districts i.e. Surat, Navsari, Bharuch,
Valsad. The results of the study revealed that behavioural factors such as Mental accouting, Loss
Aversion, Herding Bias, Overconfidence, self attribution, anchoring and Recency bias have high
impact on disposition effect, status quo effect and ostrich effect on trading. Finally they have also
significant effect on investment Performance and reinvestment intension. The findings of the study
would be useful for the investors to have a better undersianding of the common mistakes made in their
decisions and to identify the behaviours which leads 1o better returns and also helpful to the financial
planners and investment advisors to build suitable asset allocation policies for their clients.

The research paper implies that they ignore the importance of the fundamental analysis and o focus
on recent upward price performance of the stock. The study clearly shows that investors are biased.
These biases are the reflections of their personality traits.

Keywords : Overconfidence, Herding, Menlal accounting, loss aversion, anchoring, representative
bias. self-attribution bias, Recency bias. disposition effect, osttich effect and status quo effect,
Investment Performance .

INTRODUCTION

Phycology plays an important role in explaining the financial behavior of investors and making the
financial decision. As the psychology is involved in investment decision making, cognitive errors
influence the financial decisions. When investors face uncertain conditions they make different
decisions (Kahneman & Tverskey, 1979). To make profit from the optimal investment decisions they
may follow the professional investor’s recommendation or collect the related information from other
sources. According to Kahneman and Tverskey (1979)’s prospect theory the psychological factors of
investors are responsible for the deviation of actual decision making from rationality, Simon’s (1957)
argument of the bounded rationality also confirmed the prospect theory. Thus investors often tend to
make systematic errors that lead toward acceptable investment choices but don’t result in optimal
decision.

According to standard financial theory, individual investors are perfectly rational. But the idea of fully .
rational investors that have perfect control on their decisions to maximize their utility is becoming less
popular. In efficient markets investors are considered as rational, unbiased and consistent who make
optimal investment decisions without the effects of psyche and emotions (Hayat, Bukhari, & Ghufran, |
2006). But actually sometimes emotions and psyche influence their decisions, causing them to behave
in an irrational way. Behavioral Finance provides the explanation for these psyche and emotions. |
Behavioral finance is an emerging ficld that combines the Behavioral or say Psychological aspects |
with standard economi¢ and financial theories . Behavioral finance explains the irrational behavior of t
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investors that can affect the stock market prices. It examines how cognitive and emotional errory
influence investor's decision making process. The contribution of this field does not mean that it hag
completely neglected the importance of the fundamental work and the proponents of efficient market
hypothesis. But it just tries to eliminate the unrealistic assumptions of traditional economic ang
financial theories in decision making process to make it more realistic.

LITERATURE REVIEW

Tversky and Kahneman (1973) introduced availability heuristic - a judgmental heuristic in which a
person evaluates the probability of events by availability, that is, by the ease with which relevant
instances come 1o mind. The reliance on the availability heuristic leads to systematic biases which
make people think that what they have in mind to do is the most correct despite what the market
indicators present. This means that people do not always act rationally nor do they fully utilize all the
information available to them.
Kahneman and Tversky (1979) presented a critique of expected utility theory as a descriptive mode|
of decision making under risk and developed an alternative model, known as prospect theory.
Expected utility theory is unable to explain why people are often simultaneously attracted to both
insurance and gambling. The paper found empirically that people under-wei_gh outcomes that are
merely probable in comparison with outcomes that are obtained with certainty; also that people
generally discard components that are shared by all prospects under consideration. Under the prospect
theory, individual is risk-averse in relation to a known gain but risk-seeking in an effort to avoid a
certain loss. Actual behaviour.in a given situation depends on the sequence of events prior to that
situation. For example, if an individual wins immediately prior to the time of the decision he/she is
less likely to take a further gamble. However, if a loss has been incurred recently, then the individual
is more likely to take a gamble in the hope of recouping such loss.
Bondt and Thaler (1985) effectively started what is today known as behavioural finance. They
discovered that people systematically overreacting to unexpected and dramatic news events results in
substantial weak-form inefficiencies in the stock market. This was both surprising and profound. In an
attempt to find out why people decide to hold on to their views when there are obvious reasons to
change, Samuelson and Zeckhauser (1988) performed a series of decision-making experiments and
find evidence of status quo bias. This means that people would prefer to maintain their current
position rather than move to a new position. In other words, they need to have a strong positive
incentive to be persuaded to change a previous decision.
Loss Aversion is a pervasive phenomenon in human decision making under risk and uncertainty,
according to which people are more sensitive to losses than gains. It plays a crucial role in prospect
Theory (Tversky and Kahneman, 1974) (Tversky and Kahneman,1992). A Typical financial example
is in investor’s difficulty to realize losses.
Mental accounting, a concept first named by Dr. Richard Thaler (1980) and developed by Tversky
and Kahneman (1981), attempts to describe the process whereby individuals divide their current and
future assets into separate, non-transferable accounts. Mental accounting as a bias plays an important
role in decisions made about household budget (Thaler, 1985), transactions in stock exchanges
(Shefrin & Statman, 1985) and consumption life cycle (Shefrin & Statman, 1985). -
The concept of mental accounting was later developed by Thaler (1999) who identifies three
components. The first captures how outcomes are perceived and experienced, and how decisions are
made and subsequently evaluated. A second component involves the assignment of activities to
specific accounts. The third component of mental accounting concerns the frequency with which
accounts are evaluated (daily, weekly, yearly, and so on). Each of the components of mental
accounting violates the economic principle of fungibility (money in one mental account is not a
perfect substitute for money in another account). Applied to financial behavior the theory considers
|that individuals assign different levels of utility to each asset group, and this affects investor’s
investment decisions and other behaviors.
Herding in financial markets can be defined as mutual imitation leading to a convergence of action
(Hirshleifer and Teoh, 2003). This is the most common mistake where investors tend to follow the
'investment decisions {aken by the majority. That is why, in financial markets, when the best time to
w or se!l is at hand, even the person who thinks he should take action experiences a strong
s by ;::::gma] pressure refraining him to do so. The main reason for this is pressure from or influence
g:::u:to :lal (l:lz‘gg;lt)o r':n:e i|nhm representativeness heuristic is only applicable to individual investors;
al , 8 unaffected by recent past return performance. Hence study hypothesizes
that l"‘;”’,h"""‘”"d investors are less prone 1o representativeness heuristic. ’
v e e e 0 & S price o campany's ncome s o e
, =reaction to unexpected changes. Anchoring has some connection



with representativeness as it also reflects that people often focus on recent experience and tend to be
more optimistic when the market rises and more pessimistic when the market falls (Waweru et al,
2008). '

Investors who suffer from self-attribution bias tend to attribute successful outcomes to their own
actions and bad outcomes to external factors. They often exhibit this bias as a means of self-protection
or self-enhancement. Investors afflicted with self-attribution bias may become overconfident, which
can lead to overtrading and underperformance. Keeping track of personal mistakes and successes and
developing accountability mechanisms such as seeking constructive feedback from others can help
investors gain awareness of self-attribution bias. (Baker and Riccardi,2014)

SIGNIFICANCE OF STUDY

This study has the significance for the individual investor, financial planners, financial managers a_nd
financial advisors. Investors with any personality trait will gain the knowledge about the respective
bias that performs critical role while making financial decisions. By gaining the knowledge about the
bias they can take steps so as to avoid the interruption of the biases while making financial decisions.
Financial planners, financial managers and financial advisors by gaining the knowledge of the
personality traits of the investor easily perceive types of investments that best suits the investor.
Following are the objectives of the study.

OBJECTIVES

1. Identifying the effect of behavioral factors on the investment performance of individual
investors at the Indian equity Market ( i.c. BSE, NSE).

2. To identify the relationship between behavioural biases and behavioural effect on trading i.e.
disposition effect, status quo effect and ostrich effect.

3. To explore the relationship between behavioural biases’ effect on trading and investment
performance as well as reinvestment intension

HYPOTHESES

Null hypothesis :Ho: There is no significant relationship between behavioural biases and Investment
Performance. '

Alternative hypothesis : H1 : There is significant relationship between behavioural biases and
Investment Performance.

Hypothesis 2:

Null hypothesis :-Ho: Behavioural Biases have no significant influence on effect of trading.
Alternative hypothesis : H1: Behavioural Biases have significant influence on effect of trading.
Hypothesis 3:

Null hypothesis :Ho: Behavioural Effect of trading have no significant influence on Investment
Performance and Reinvestment Intention.

Alternative hypothesis : H1: Behavioural Effect of trading have significant influence on Investment
Performance and Reinvestment Intention.

METHODOLOGY

Data Collection, Questionnaire Development and Sample

The present study is a descriptive survey in respect of its nature and because of its practical

aim. This study performs a cross-section analysis via Structural Equation Modelling (SEM) that
constructs a comprehensive path to link behavioural biases with three Investment Performance.
Objective of the study is to find out the relation between the Behavioural Biases, effect of trading and |
Investment Performance as well as Reinvestment Intention. Structure Equation Modelling (SEM) that
permit for the simultaneous estimation and testing of relationship between the two or more dependent |
and independent variables. Causal process is represented by a series of structural equations that can be
modelled graphically to help in conceptualization of theoretical framework (Byrne, 2001). For
analysis of data SPSS 16 and AMOS 20 are used. For the purpose of study a survey was conducted '
from clients and dealers of brokerage house in Surat city.
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Toc!:eck;berdnbﬂit)rofdm()onbuchAlphais'mcdandifitsvaluesarecloserto 1 the
questionnaire will be more reliable. As the average of Cronbach alpha values for all the variables is
greater than the 0.6, it shows the reliability ofthe questionnaire. Mental accounting, Loss aversion,
Herding, Overconfidence, Recency bias, self — attribution bias, anchoring and Representative bias
and Investment Performance are reliable enough to follow further analysis: Structural Equation
Modeling to explore the correlations among the factors.

In this study Structure Equation Modeling (SEM) was used to estimate and test how latent variables
and their dlmtt_mom are related with each other. After extensive literature review, a hypothetical
structure equation model was anticipated and analyzed with the software AMOS 20 version
‘Ihe‘mrch‘m‘mtignted the relationship among Behavioural biases, Beavioural biases’ effect on
trading and investment performance as well as reinvestment intention. Factors were confirmed
applying the factor confirmatory analysis on AMOS 20, all factors were confirmed.
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Figore 1- The Structure relationship among Investment behavioural Biases, its effect on
trading, Investment performance as well as reinvestment intension

M_L = Mental accounting & Loss aversion, H= Herd Bias, O_SA= Overconfidence & self-
attribution bias, RC= Recency Bias, AN= Anchoring bias, Rp= Representative bias

INT_pr= Investment performance, RPI = Reinvestment Intension

Table 7.2) Model Fit Parameters of the Relationship among Investment behavioural Biases, its
effect on trading, Investment performance as well as reinvestment intension

Chi-square = 2546.219
Degrees of freedom = 961
Probability level = .000
Fitness Criteria




[& No | Fitness Critenia General rule acceptable fit — Rasuﬁﬁo‘Fﬁm B—
i According to Criteria for un
accepred SEM  (Suvurce:
. b
Schreiber, « al, 2006,
p.330)
1 CNTaF <=2 or3 2,650
% i GEl >= 095 0925 ]
3 AGF1 >= (095 0.922
a4 NFl >=0.95 0.929
3 1F1 >= 0,95 0.923
6 TLI1 >=0095 0910
7 CFl >=095 0.937 T ]
8 RMSEA <0.06 0.046
Regression Weights: (Group number 1 - Default model)
Estimate | SE. | CR. | p m—
L Mental Accounting and Loss |
Disposition Effect <o aversion . 569 086 |6.639 |*s+ significant
Disposition Effect | <-—| Herding bins - " 220 055 [3.997 |#«s |significant
o Overconfidence _Self Attribution significant |
Disposition Effect < - -.127 044 |-2.873|.004
ias
Disposition Effect <-—| Recency bias 354 089 |3.964 |*++ |significant
Disposition Bffect || Anchoring 201 086 |2335 | 020]significant
Disposition Effect <-—| Representative bias 253 085 [2.987 | 0o3|significant
Status Quo Effect Mental Accounting and Loss . significant
<o . 137 050 |2.763 | 006
aversion
Status Quo Effect <-—| Herding bias 017 028 |.603 |.547
Status Quo Effect o Overconfidence _Self Attribution Ty 027 |2.685 | 007 significant
bias
Status Quo Effect <—| Recency bias 126 050 |2.514 |.012 |significant
StomssQuoBffect || Anchoring 065 044 (1461 |.044]significant |
|
Status Quo Effoct <——| Representative bias. 121 048 |2.502 | 012|significant
z 3 s ) |
Ostrich Effect el Mental Accounting and Loss xiy 059 |4.840 |*** signiticant |
aversion M
o jgmficant
Ostrich Effect Ew| Mrding biss 179 039 4534 [=* sl
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Estimate | SE | CR. | P | Significant

Ostrich Effect Overconfidence _Self Attribution

T bi -117 034 |-2.863|.004 | significant

ias

Ostrich Effect . 4

-—| Recency bias - .062 058 [1.078 |.281
Ostrich Effect . .

<—| Anchoring i . a4 062 [3.870 |*** |significant
Ostrich Effect Lo

<-—| Representative bias . 180 059 [3.045 |.0)2|significant
Investment
Pect <—| Disposition Effect -.008 033 |-.254 |.009| :ignificant
Investment
Performance <-—| Status Quo Effect 1.093 303 |3.602 |*** [significant
Investment
Performance <—| Ostrich Effect 062 018 [2.381 |.008| significant
Reinvestment
Intent; <-—| Investment Performance 527 057 |9.240 [*** [significant
CONCLUSION

The conclusion of this study the values state that behavioural factors such as Mental Accounting &
loss aversion ( prospect theory), Overconfidence and self-attribution bias, Recency bias, Anchoring,
Representative bias and herding factors were regressed significantly impact on the trading effects i.e.
Disposition, status quo effect, ostrich effect . Mental accounting, herding, Recency biases have
positive impact on Disposition'. The overconfidence has negatively influence the disposition effect on
trading . The mental accounting, overconfidence and representative bias has also positively influence
status quo effect . The Mental Accounting, herding , representative bias and Anchoring bias have also
positively influence the Ostrich effect. The overconfidence bias has negative influence on ostrich
effect The results revealed that null hypothesis can be rejected and conclude that there is a
relationship between the Behavioural biases on frading effect and investment performance also. The
values state that trading effects such as disposition effect, status quo effect and ostrich effect were
regressed significantly but disposition effect and ostrich effect were regressed significantly and
negatively impact on the investment performance . This result is consistent with Odean (1998,
Journal of Finance) for disposition effect, but contrasts with Locke and Mann (2005, Journal of
Financial Economics) The Ostrich effect and Status quo effect has higher positive impact on
investment performance . The Dispositior ' as negatively influence the investment performance. The
results conclude that There is relatio hetween behavioural biases’ effect on trading and

investment performance as well as reinvestme.. tension also

REFERENCES

Barber, B.M., Odean, T. (2001). Boys will be boys: Gender, overconfidence, and common
stock investment. Quarterly Journal of Economics, 116(1), 261-292.
2. Barberis, N., & Thaler, R. (2002). A Survey of Behavioural Finance. National Bureau of

Economic Research.
Bailard, T.E., Biehl, D. L., & Kaiser, R .W.(1986). Personal Money Management (5th ed.).

Chicago, I11.: Science Research Associates. . o . 7
4. Barber, B. M., & Odean, T. (1999). The Courage of Misguided Convictions. Financial
Analysts Journal.
5. Bamewall MacGruder M (1988). Examining the
Investors. Journal of Financial Planning,
articles/1988_issues

Psychological Traits of Passive and Active _
available at www. fpanet.org/journals/

39




10.

11
12.
13.
14.
1S.
16.
17.

18.
19.

20.

21.

22,
23.

24,

25.

26.

27.

28.

29,

30.

3

—

- Steiger, J. H. (2007) Understanding the Limitations of Gl
32

lton. D.. Mazurier, K., & Pouget, S. (2005). juq

is, 13, Hi ' : "
E;g:f".ui:ing, and Trading Performance in an Expenmen‘alge‘:i:;\l:zlim Cl’collﬂdtn
}conomic Srudies, 287-312. 2013). Gender Difh ' Mﬂrkc,_ R?Q, sem
BhushanP & Medury, Lo 4 h -e“};crj I €IENCES in Investmegn, iew” s
Fmployees Asian Jowrnal of Research in Business Economics ang M‘"rag,,ieha"ibur .

“Mepy Mg,

il?f‘ldh w. F. (1993). Betting on Trends: Intuitive Forecast of finaneiy, g
international Journal of Forecasting, 335-371. - risk

~ " & Kumar, R(2012) . Factors Influencing Indian Indjv; d LT
ém{’rzv?dence. Decision, 39(3). 141-167. _ dividual Investo,
Chen'. G. . Kim, KA., Nofsinger, JR and Rl_u_(2007) Trading Perto
Effect, Overconfidence, Representativeness Bias, and Experience of Emerg Digpo;
hnp;//papers.ssrn.com/sol3/papers<cfm?abstract_nd=957504. Merging Marton
Daniel, K., Hirshleifer, D, & Subr_ahmanyam, A. .(1998). Investor Psycho et
Market under- and Overreactions. The Journal of Finance, 1839-1885, ORY ang Secu;
De Bondt, WFM. & Forbes, WP. (1999). Herding in analyst earnings fo, 2
from the United Kingdom, European Fi.nunciul Munagement, 5(2), 14 3163 recasts: ey, den
Fama, Eugene F. (1998). Market efficiency, Long term Returns, and Beh,
Journal of Financial Economics, 49:;5, 283-306_ . e
Fredman, A. J. (1996). Wrestling with risk: a multi headed concept with no sj
Associates of America Individual Investors. 25-30. ngle measyy,
Kahneman, D., Tversky, A. (1979). Prospect theory: An analysis of decision
Econometrica. 47(2), 263-291. under rig
Maital,S., Filer, R.,& Simon, J.(1986) . What do people bring to the stock market (pes;
money)? The Economic Psychaology of Stock Market Behaviour. (besige
B. Gilad and S. Kaish (Fds.), Handbook of Behavioral Economics
Macroeconomics, Greenwich, Connecticut, JAI Press Inc, 273-307

Markowitz, H. M. (1952). Portfolio selection. Journal of finance, 7 (1), 77-91.
Maital, Filer, & Simon. (1986) What do people bring to the stock market (beside
The Economic Psychology of S:ock Market Behavior. _

Myers, LB., & McCaulley ,M. H.(1985) Manual: A guide to the Development and Use of he
Myer Briggs Type Indicator. Palo Alto; CA: Consulting Psychologist Press, Inc.
Nofsinger. (2002). Overconfidence. Retrieved December 1, 2011, from Behavioural Finance:
htip://www.overconfidence. behaviouralfinance. net/

Odean, T. (1999). Do investors trade too much?. American Economic Review. 8%(5) 1279-
1298.

Pompian M. (2006). Behavioral Finance and Wealth Management: Building Optimal
Portfolios that account for investor biases. Hoboken, NJ: John Willey & Sons, Inc.

Phung, A. (2008). Behaviorul Behavioral Finance, Key Concepts. Retrieved September 14,
2011, from Investopedia
http://www.investopedia.com/university/behav ioral_finance/behavioral2.aspi#axzz 1dr6éHZgK
T .
Ricciardi, Victor. (2008). The Psychology of Risk: The Behavioural Finance Perspective.
Wiley. online.

Samuelson, William, and Richard Zeckhauser. (1988). Status quo bias in decision making
Journal of Risk and Uncertainty. 1(1), 7-59.

Av mur

Behaviouml ana

Behavigry

money)?,

nt. The Americat

Scharfstein, David., and Jeremy Stein. (1990). Herd behaviour and investme
Economic Review. 80(3), 465-479.
. . Amenadt
Scharfstein, DS and Stein, JC (1990). Herd behavior and Investment
Economic Review. 80(3),465-479. ;
i Ride Loseh?

. . ‘ arly an
Shefrin, H. & Statman, M. (1985). The Disposition to Sell Winners 100 Early y
100 Long: Theory and Evidence. Journial of Finance. 40(3)- 777-79. agemenis Finam
Statman (1999) . Behavioral Finance: Past Battles and Future £

Andlysts Journal, 55(6). 18-27. ¢ in Strue'

obal Fit Assessmet

) -898. ~piese
Equation Modelling. Personality and Individual Differences. 42(5). 893 behavior 1‘" [:h(J:-.‘L

Tan, L, Chiang, T. C., Mason, J. R. and Nelling, E. (2008). Het8

2‘;’“ markets: An examination of A and B shares. Pacific-Basin Fina
-77.

40



33. Thaler, RH. (1999). Mental Accounting Matters. .Journal of Behavioral Decision Making.

12(3). 183-206.

Annexure

(a) KMO and Bartlett’s Test of Individual Investment Decisions

KMO and Bartlett's Test eS|
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 823
Bartlett's Test of Sphericity Approx. Chi-Square 1.211E4
df 378
Sig. .000
(b) Total Variance Explained
Total Variance Explained
Extraction Sums of Squared|Rotation Sums of Squared
Initial Eigenvalues Loadings Loadings
% of|Cumulative % of|Cumulative % of|Cumulative
Component |[Total |Variance |% Total |Variance (% Total |Variance (%
1 5.020 (17.927 17.927 5.020 (17.927 17.927 4.845 |17.304 17.304
2 4.377 |15.633  |33.561 4377 |15.633  |33.561 2.594 [9.263 26.566
3 2.283 |8.153 41.7113 2.283 |8.153 41.713 2.572 (9.185 35.752
4 1.832 |6.544 48.257 1.832 |6.544 48.257 2.434 |8.691 44.443
5 1.593 |5.688 53.946 1.593 |5.688 153.946 2.147 |7.669 52.113
6 1.311 |4.683 58.628 1311 (4683 [58.628 1.824 |6.516 58.628

4]
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Rotation Method: Va

(¢) Rotated Comp
, vy P I ~ o w‘ 2 -
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always rendily available. ¥
17.19)Fix a target price for buying and selling in advance bofore 982
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Abstract

Inventory models under different deterioration rates with
stock dependent demand and variable selling price is developed.
The models have been made without shortage and with shortage
cases. To represent the models numerical cases are given.
Affectability investigation is likewise done for parameters.

Key Words: Stock dependent demand, Inventory model, Varying
Deterioration, Shortages, Variable selling price

INTRODUCTION

Deterioration of items is a general phenomenon in real life and effect of
deterioration cannot be ignored in many inventory systems. EOQ models for
deteriorating items are studied by many researchers. Research in the area of
deteriorating items inventory model started with the work of Within [10] who
considered fashion goods deteriorating at the end of prescribed storage period.
Ghare and Schrader [1] considered inventory problem under constant demand and
constant deterioration. Shah and Jaiswal [8] considered an order level inventory
model for items deteriorating at a constant rate. Salameh and Jaber [7] developed a
model to determine the total profit per unit of time and the economic order quantity
for a product purchased from the supplier. Mukhopadhyay et al. [3] developed an
inventory model for deteriorating items with a price-dependent demand rate. The
rate of deterioration was taken to be time-proportional and a power law form of the
price-dependence of demand was considered. Teng and Chang [9] considered the
economic production quantity model for deteriorating items with stock level and
selling price dependent demand. Mathew [4] developed an inventory model for
deteriorating items with mixture of Weibull rate of decay and demand as function of
both selling price and time. Other research work related to deteriorating items can
be found in, for instance (Raafat [5], Goyal and Gini [2], Ruxian et al. [6]).

Many products are of the nature that there is no deterioration initially. After
certain time deterioration starts and again after certain time the rate of deterioration'
increases with time. Here we have used such a concept and developed the
deteriorating items inventory models. |

In this paper we have developed two inventory models with different|
deterioration rates when shortages arc allowed and shortages are not allowcd.g
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, oo : function of demand. To illustrat
Selling price is considered as oL { ate the
:i.:nﬁ:s are given. Sensitivity analysis is also carried out for majg:odel n

s
: ar Mg
optimal solution. ameters :ri

Model — I:(Without Shortage Case):Assumpﬁo’, s dnd p,
Notations: otatiﬂhs.
The following notations are use_d for the development of the mode]- )
D(t) : Demand is a function of inventory level I(t)
A : Ordering cost per order .
¢ : Unit purchasing cost per item
Se : Unit selling price of the item (p>c)
HC : Holding cost per unit time is a linear function of time t (X+yt, x50 o
DC : deterioration cost - - . » O<y<yy
SR : Sales Revenue
I(t) :Inventory level at any instant of time t,0 <t <T
Order quantity
: Cycle length
. Deterioration rate during p; <t < p,, 0<6<1
: Deterioration rate during , jip <t < T, 0< 6<1
: Total relevant profit

AQOHO

Assumptions:

The following assumptions are considered for the development of the model
The demand of the product is declining as a function of inventory level I(t) |
Replenishment rate is infinite and instantaneous. .
Lead time is zero.

Shortages are not allowed.

" The deteriorated units can neither be repaired nor replaced during the cycle
me.

e The vanable

S =S -p D))

selling price . S(t) is a function of inventory, ie.

The Mathematical Model And Analysis

Let I(t) be the inventory at time t (0 <t < T) as shown in figure.

~
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Figure 1
The differential cquanons whijch descnbes the instantaneous states of I(t)
over the period (0, T) is givenby -
2O _ @+ biy
dt ’
o<t<y, (1)
dl(t)

+6I(t) = - (a + bI(1)),
[N S tsp, ()

(t) + BtI(t) =- (a + bl(1)),

uz$tsT 3)

with initial conditions I(0) = Q, I(n,;) =S, and I(T) = 0.
Solutions of these equations are given by

I)= QU1 -bY-a(t- 2bt)

4)
)= a[(u,-t)vi-%(9+b)(u,2-t2)-(6+b)t(u,-t)-bet(p.,2 - tz)] +8,[1+(6+b) (]
)

(T-1) + lbf("l“" )+ %G(T’ -t') -bt(T-1)
)= a 2

, :
. gbm('r’ -t') - %Bt’ (T-1) - 5 boe* (T* -t*)

(6)
(by neglecting higher powers of 0)

From equation (4), putting t = p,, we have

a I, ,
= - =by; |.
Q ( -bpl) + (I b"l)(l’ll 2 l"’l)
7




tions (5) and (6), putting t = Ha, We have
1
(n, -1a) * 5 (@+0) (k0 -13)

From equa

+8,[1+ (0+p)(,, i)

I(p,)= 8
(s (0+b) 15 (s - Ha)- O (1 - u3) ]
1 1 (8)
(T-my) + 70(T* -13) + 20(T - 42) -y (1
()= 8] W 1 i
" gbepl(T -le) - Eauz (T'pz) - Zbeui (TZ 'l’lg) i
9)

So from equations (8) and (9), we get | l
3 il
(T-a) + 70(T" 1) + GO(T - 3) by,

.1
- lbellz (TsA B p;) - .z-alfg (T “H2) - i_be“; (Tz -pz)
' g 2

- [1+(0+b) (y-k2) | 6

()5 OH0) (1142 (0401, () by

Ty

. L 1
Putting value of S, from equation (10, into equation (7), we have 1o

1 1 3
(1-12) + 3o(T12) + Lo(142) -ty 1,

1 1 1
- gb@uz(T3 -13) - A (T-p,) - 003 (T2 2)

Q= +(0+ la-z -b 1 -
[1+(0+b) (11, ) J(1-br, ) _(ul_pz)_%(9+b)(ulz-u§)+(9+b)u2(u,-uz)

|+ b0y, (i -13)

a 1
+ ———|p, - by |
(l-bu')(ul 2 p’l )

Similarly putting value of Q from equation (11) in equation (4) we have

(1)
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| 8
a(1-bt) = 500 (T - ) - ’;‘W:(T'Pz) - %b"l‘i(Tz'"i)

I(ty= 1+(6+b) (1,1, ) |(1-by,
[1+(8+b) (-1, ) |(1-by,) _(p'-uz)_%(mb)(plz-u;)+(e+b)u,(ul-uz)

|+ 6O, (] -p2)
al-by (1) L
+(!-bu.)("' zbu.) a(t zbt ).

Similarly putting value of S._from equation (10) in equation (5) we have

(12)

0= O]

+a[(*‘*")’L‘;‘("*")(Pf"z)'(9+b)t(u.-t)-bet(uf )]

(13)
Based on the assumptions and descriptions of the model, the total annual
relevant profit (x), include the following elements:
(i) Ordering cost (OC) = A

(14)
T
(ii) HC = [ (x+yt)i(t)dt
= T(x+yt)l(t)dt + T(x+y1)](t)dt + j (x+yt)I(t)dt

n |53 ( l S)

[ T

(iii) DC = c[ j oI(t)dt + Ietl(t)dt)

L] | 7]

(16)

T (T t -
(iv) SR= ( | S(t)D(t)dt) = ( [[So-p(atbim) )@@+ bl(t))dt)

= (][So-p(m—bl(t))](a + bl(t))dt]

47

(T-n,) + %b(T’-Pi) * %9(73-11?) - by, (T-p,)

(T .pZ) i %b(Tz - “;) + %B(TJ - }l;) - by, (T - U1)
1 . 1 1
(1)) |6 (7 ) - g (o) - o0 (7 -1)

_'(ﬁ.-uz)-%-(‘**b)(uf.-u§)+(9+b)uz (Rih )+ BB, (12-13)




(4]

fistaenionlo s 0w [sontommy,
_ L] [(t) d{

| " ][Sn-;)(a+bl(t))](a + bl(t))dt

The total profit during a cycle, © consisted of the following:
i J_[sp.-oc-Hc-Dc]
T

(18) _
Substituting  values from equations (14) to (17)
=0 30T p2=0.50T, we get total profit per unit.
(e ’

The optimal value of T = T* (say), which maximizes profit x cap be

(17)

- €quation “8)
ang

differentiating it with respect to T and equate it to zero Obtainey by
ie. —=0
YT
provided it satisfies the condition . e (19
g _ :
£2 <0,
dT
(20
Numerical Example
Considering A= Rs.100, a = 500, b=0.05, c=Rs. 25, S¢= Rs. 40, 6=0.05, x = p
y=0.05. p=0.05, in appropriate units. The optimal value of T* =0.2583 pmt;,i‘

Rs. 19232.2210 and optimum order quantity Q* = 130.2251.
The second order conditions given in equation (20) are also satisfied. The
graphical representation of the concavity of the profit function is also given.

T and Profit

19232 /“‘ =

19231 / \"\

<,
19230 / \\

1 Ay
FROFIT] 19322 / \

lgm-: .\
192234 . \
15224 0 . \

023 0324 0% o2 0l7 02 ok o3
T

Graph 1
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Sensitivity Analysis:

On the basis of the data given in example above we have studied the

sensitivity analysis by changing the following parameters one at a time and keeping
the rest fixed. ) ' ‘

"Table i
Sensitivity Analysis
Parameter | % T Profit [
+20% | 0.2269 23124.6219 137.1310
+10% | 02415 21178.1757 133.8563
a -10% 0.2779 17286.8724 126.1783
20% 0.3010 15342.2844 158.7786
+20% | 0.2566 19227.5239 129.4076
+10% | 02574 19229.8679 129.7911
0 -10% 0.2593 19234.5834 130.7097
20% | 0.2602 19236.9551 131.1431
+20% | 0.2392 19169.7353 120.5194
+10% | 0.2482 19200.3736 125.0912
b -10% 0.2698 19265.4317 136.0750
-20% 0.2829 19300.1949 142.7443
+20% | 0.2826 19158.2855 142.5915
+10% | 0.2708 19194.4262 136.5839
A -10% | 0.2453 19271.9255 123.6178
20% | 02315 19313.8680 116.6102
+20% | 0.2487 19200.3736 125.0912
+10% | 0.2532 19216.1373 127.6323
p -10% | 0.2639 19248.6451 133.0732
20% | 0.2698 19251.8531 136.0750

MODEL - 1I : (WITH SHORTAGE CASE)

Assumptions And Notations Notations:

The notations are same as in section 2.1 with additional notations for the
development of the model:

¢; : Shortage cost per unit

SC : Shortage cost

Q1 : Inventory level initially

Q2 : Shortage of inventory
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Q : Order quantity

tions: . : -

Th: !.E:I’I‘:vﬁng assumptions arc considered for the development of the m
The demand of the product is declining as a function of inventory leve] (1) 3
Replenishment rate is infinite and instantaneous. :
Lead time is zero.

Shortages are allowed and completely backlogged.

The deteriorated units can neither be repaired nor replaced durin
time.

e The variable selling price S(t) is a function of inventory,

S(t) = S,-p(D(1)) | ie.

The Mathematical Model And Analysis:
Let I(t) be the inventory at time t (0 <t < T) as shown in figure.

£ the cycle

A

0 ny Mo

Figure 2

The differential equations which describes the instantaneous states of I(t)
over the period (0, T) is given by

% = - (a+bI(1)), ostsp, (21
SO 461y = - a + biew),
HoStsp,  (22)
£+ ou) =- (a + by,
H, <t<t, (23)
! d—(li(itl = - (a+ bI(t)), t, <t<T (24)

, With i‘nitial conditions I(0) = Q), I(n;) = S, , 1(t,)=0 and I(T) = -Q,.
ISolutlcms of these equations are given by )

I = Q,(1-bt)-a(t- %btz),
(25)
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I(t)= a[(p,-t)+-:-1i(9+b)(p,’-t2)-(0+b)t(u,-t.)-b()t(u,z - t’)} +8,[1+(0+b)(1,-0)]

i , , (26)
0 o (t-t) + %b(tﬁ -th) + -;-O(t; -t') - bt(t, - 1) .
» %S-bﬂt(t(’, -t') - -;—Gl’(to -1) - %bﬂt’(tl’, -t})
_ @7
)= a|(t, -t) + %b(tf, -t*) - bt(t, -t)].
(28)

(by neglecting higher
) powers of 0)
From equation (25), putting t = j,, we have

S a 1
Q= ey * Ty 3 )
Ul )
From equations (26) and (27), putting t = p,, we have
1 .
(4 -1y) + 5 (040) o - 1)

(29)

I(u,)= a 2 : CHEs [+ (o) -1,)]
-(0+b), (1, - 1,)- bO, (17 - )
(30)
12 o R
(to "”'z) + Eb(to 'Pz) * ge(tu 'l‘z) 'bl'lz (to 'Pz)
I(n,)= a

- —bbp, (£ - 3) - %aui (t, -n;) - %bﬂui (5 -n3)

6
@31
So from equations (30) and_(31), we get

o [1+(0+b) (1,-1,) ]

1 1 Loy
00 (6 - 13) - S (t -,) - 003 (8 - )

(32)
Putting value of S, from equation (32) into equat@on (29), we have

(to-m,) + %b(t: '“:) + ge(ti - P-;) 'sz (to -1,)

-(u.-uz_)-%(9+b)(u.’-u§)+(0+5)uz (Rio#z )+ DO, (1 -43)



Q1 (0+b) (-2 (100

a l )
2y - byl |
(l-bp'l)( : 2

-

1 1 -
(o 3304 20021
1 |
. %bgpz(t,’, -u3) - ‘z'a“:(tu - H,) - 200 (2. 1)

_(pl-gz)-%(9+b)(.u.‘-u§)+(9+b)uz (i,

+ bﬂu, (u.’-ui)'

(33)

Putting t = T in equation (28), we have

1
Q, = a[(T-t,) + 3b(T* -1}

(34)
Similarly putting value of Q, from

_ a(1-bt)
Ho [1+(6+b) (11, ) J(1-bu,)

_bT(T -to):l.

equation (33) in equation (25) we have

1 1 1
(to =12) + 2(5 - 13) + 20(6] - 12) - by (1, - )
1 1
- %beuz (6 -13) - Jan3(ty -ny) - 7013 (e} - 2)

-(u.-uz)-%(ﬂﬂ“b)(uf #3)+(8+b)n, (,u,)

+ a(1-bt) (“] . -Lbuf) -a(t - %btz)

(l‘bl’-a) 2

Similarly putting value of S, from equation (32) in equation (26) we have

(to =) + 20(3-42) + Lo(83 - 12) - bwy (1, -1y)

Iy = a[1+(e+b)(p,-t)]

1 1
[1+(9+b)(p’1.,,2 )] ) Eb"“z (‘3 '“3) * gaui (to - n,) - %beui (tf, - ug)

Based on the assumptions and descrj

_-(p,-pz)-%(e+b)(uf-u§)+(9+b) ", (p'l-ui )+ b9u2 (”'Z-I’l'z-’)

+ a[(u,.:)%%(mb)(uf

|+ 60w, (n-13)

(335)

-£)-(8+b)t (p, -t ) -bé (u?-e ):l

(36)
ptions of the model, the total annual

relevant profit (m), include the following elements:

(i) Ordering cost OC)=A
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(i) HC = i(x+ﬁ)l(tﬂt - f (x+ydI(t)dt + f(x+yt)l(t)d: + f(x+yt)l(t)dt

0 ¢ L] "

(38)
»n t
(iii) DC = c[ J‘ 0l(t)dt + I Otl(t)dtJ
L "y
(39)
T
(iv) SC=~-c¢, [I l(t)dt]
| (40)
T T
(iv) SR = US(t)D(t)dt] = ( [[Sop(a+bl(t))](a + bl(t))dt)
0 0
T
= (I [So-p (a+bI(t))](a + bI(t))dt]
0
41
The total profit during a cycle, 7 consisted of the following:
n= %[SR-OC-HC-DC-SC]
) (42)

Substituting values from equations (37) to (41) in equation (42) and
1,=0.30t,, p,=0.50t,, we get total profit per unit.

The optimal value of t, = t* and T = T* (say), which maximizes profit & can be
obtained by differentiating it with respect to t, and T and equate it to zero

o, Mt T) o Oty T) _ -
a, ot -
(43)

provided it satisfies the condition

o'n(t,, T)  &a(t,, T)
ot} ot,oT
> 0.
o*n(t,, T)  d’a(t,, T)
oarlat, oT?
(44
Numerical Example:

Considering A= Rs.100, a = 500, b=0.05, c=Rs. 25, S¢= Rs. 40, 0=0.05, x = Rs. 5,
y=0.05, c; =Rs. 8, p=0.05, in appropriate units. The optimal value of to* = 0.1948,
T* =0.3478, Profit*= Rs. 19426.5102 and optimum order quantity Q* = 174.2071.
The second order conditions given in equation (44) are also satistied. The
graphical representation of the concavity of the profit function is also given.
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=20% | 0.2095 | 03517 | 19433.3423 176.2994

+20% | 0.2021 [ 0.3338 | 19402.8394 | 167.3359
+10% | 0.1984 |0.3402 | 19413.8902 | 170.4774

] =10% | 0.1894 |0.3569 | 19441.0704 178.6715

-20% | 0.1837 | 0.3683 | 19458.0744 184.2619

From the tables 1 and 2, we observe that as parameter a increases/ decreases
average total profit and optimum order quantity also increases/ decreases.

Also, we observe that with increase and decrease in the value of 9, p, X and ,, there
is corresponding decrease/ increase in total profit and optimum order quantity.

From the table we observe that as parameter A increases/ decreases average total
profit decreases/ increases and optimum order quantity increases/ decreases.

CONCLUSION

In this paper, we have develoi:ed an inventory model for deteriorating items
with stock dependent demand with different deterioration rates. Sensitivity with
respect to parameters have been carried out for both the models. The results show

that with the incr;ase/ decrease in the parameter values there is corresponding
increase/ decrease in the value of profit.
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Abstract

N ; 's hyper connected shopper is forti :

The shopping joumey of today $ : ortified

: and information which has necessarily changed the shop:;::h

ch a scenario 10 single channel or touch point can providg
lers of Brick-and-mortar stores have

the total customer exp
already started facing the heat of the convergence of the online and off line
channels. This embarks the new journey of rethinking the existing
operational models and technology architectures; which will undergo the
most radical transformation 0 satisfy demands of the new age shopper.
Today’s technology enabled shoppers have seemingly  unlimited
knowledge, power, and cxPESHIie and are also equipped to filter and
gage with retailers. How

rioritize where, how, and when they want to en
they interact with retailers continues to evolve quickly: not only are
consumers changin res and online, even the

g how they shop across Sto
digital component itself is changing as shoppers rapidly integrate smart
phones and tablets 1 pers have

nto shopping. In 2 world where shop
ubiquitous broadband, active social networks, and multiple mobile devices,
retailers must leverage technology as

a competitive weapon and drive
change further and faster. In today’s retail reality, the store experience
needs to meet the expectations of the savvy digital consumer. The digital
consumer does a lot of research online before making a purchase This
additional knowledge raises expectations for in store service attributes W!
which the retailers are generally not equipped with. o
The retailers can raise the bar of shoppers’ experience by giving 2 digie
access of their products and by also €
that they are digitally driven to pro
connected shopper.

nabling the service S
tions

vide holistic solu
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In this research article an attempt has been made to conceptualise and
understand the key aspects of digitalisation of store attributes as one of the
medium of Omni-channel retail for creating a seamless shopper experience.

Keywords: Digitalisation, Store Attributes, Omni-Channel Retail,
Seamless Experience

INTRODUCTION

Digitisation is a step change even greater than the internet. Exponential technology
advances, greater consumer power and increased competition mean all industries face the
threat of commoditisation. The retailers will have to act now, and build a strategic
advantage that leaves their counterparts wondering what happened. An imperative for
digital innovation and engagement has emerged that compels to use digital channels to
engage with their key stakeholders to maintain relevance and drive the conversation.
However, few realise how fast the change needs to happen, or how transformational it needs
to be. The real imperative in a world where ‘everything’ is digitised is that businesses need
to pursue innovation to disrupt their own business model before the competition does.

Without innovation strategies, modern day brick and mortar stores will lose their
. competitive advantage in an increasingly commoditised world. There is no time to lose for a
retailer to grapple, as technology change accelerates exponentially and new digital platforms
and devices are emerging,
The starting point is a structured approach to assessing your digital maturity based on an
understanding not just of the technology, but of the ‘big picture’ of what digital engagement
means to the business. To deal with this challenge, retailers must develop an end-to-end
response. They need to develop a comprehensive digital strategy and rethink their business
and operating models to deliver this. Such a strategy must go far beyond the Marketing
department: it has to be about ubiquitous cross-channel connectivity, it must enable
continuous engagement with customers, suppliers, employees and investors (Source:
Ericsson, Vision 2020, February 2011).
Digitalization, together with globalization and urbanization, is dramatically transforming
society, with many significant changes taking place. Within the retail industry, we are
witnessing the emergence of what can be referred to as a seismic shift in retailing. However,
the specifics of digitalization and its impacts on rétailing are less clear. In recent years there
has been an increase in Internet and mobile device usage in relation to shopping and
retailing. E-commerce is growing and increasingly encompassing both large and small
retailers, and the growth of e-commerce platforms such as Alibaba and Amazon are
influencing the competitive environment. In addition, new mobile applications are
developing rapidly and can be used by consumers to do price comparisons, evaluate
products with health, environmental, and ethical considerations, and facilitate payment,
among other things.
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Despite these significant shil#induécd by digitalization, the majority of retailing still take

: ET inue i he foreseeable future.
place i i hioks will likely continue into th
llowc'vncr hlyl::acl ;tlf;::cn‘lv :lc(mg both impact and are impacted by the consequences of

pos DO% ; (gt i dels, many of
igitalization in retailing. Digitalization will challcngcF’,‘"’t,'"g.busm.”s e y

mﬂlﬁ:;(m;: ht:vc to?)c rdﬂsc(l. More ﬂP“_‘fiﬁc“"Y' d.guahzat;m:‘ xgmﬁv:uiz]mﬁc:?s
for many aspects of the physieal stores.including how they attn;‘c 31' italization process w";;
they are organised, and how!the flow of goods is handlcd.'ch gzamd em lopccs arour:d
also create particular opportimitics and challenges f"f,',"w'l lrmlw valie pWKile the link
knowledge sharing, sustainability performance, an(.i ablhty to create - Ii'mitcd oo t;
between digitalization and the physical store is pivotal, it has ;'““; ino ardy
atiention to date. The aim of!this research paper is to lc'lc{ﬂlf)’ an 8’,‘?‘ yze qn}aglnﬁ rends
and transformations that digitalization brings to the retail industry, wit 8&’?‘% telr'npt'am on
the physical store scttings. The store retailers need to understand the retail digitalization and
its implications for the physica) store in order to explore the di gl}allzatlon opportunities and
ultimately create conditions for sustainable growth and profitability.

BACKGROUND OF THE STUDY- EXPONENTIAL CHANGE CREATES A

MAZE OF SHOPPING JOURNEYS: ;

Nearly all consumers have been engaged in e-commerce for more than a decat'ic, and a
growing majority of Amcricziivand British consumers now malge smartphones an important
part of their daily lives. Tablets are commonplace, and mobile apps are ul?lqunous for
mainstream users, not just early adopters. Today’s digital consumers are more in control of
their consumption than ever! Yefore, settling into technology-enabled behaviours such as
deal secking, so-called “showrooming” (examining a product in a store, then purchasing it
onlinc from another outlet),; and social shopping. Mobility and apps now represent a
disruption similar in scope t& what we saw with e-commerce in the late 1990s and early
2000s, which brought about  tidal wave of industry change. With the number of channels
and options growing exponentially, today’s retailers face a wave of even larger complexity.
New connections are creafing unprecedented opportunities to innovate, as well as
challenges. Expanding from 13 billion connections among people, process, data, and things
today to 50 billion in 2020 will drive exponential change and complexity. But what does
exponential change mean to 4 retailer? To illustrate the nature of the change impacting the
industry, it is instructive t- examine how the shopping journey (product research,
purchasing the product, receiving the product, and obtaining support) has evolved from the
pre-Amazon.com era throughiemnichannel e-commerce and on to the Internet of Everything

[IOE] era. *
Shopper interactions once added up to.a total of three linear shopping-journey options: in-
store, through a catalogue, or prompted by print or broadcast-media advertising.

The advent of e-commerce expanded this nu
Everything [IOE] promises miore than 800 u
As technology innovations ,(such as we
consumers’ digital lifestyles evolve, these s

imber to approximately 40. Now, Internet of
nique variations of possible shopping journeys.
arab'le and augmented reality) increase and
hopping journeys will multiply further.

(e o
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rneys

_ Sowrce: Cisco Consulting Services, 20L§f
Savvy retailers are leveraging mobile technologies to engage co simers as they shop in WI-
FI enabled stores. This allows merchants to interact with custo s who subscribe to digital
promotions of opt in to loyalty programs, by pushing out time limited offers or promoting
items of particular interest on digital signage. Location-and be ayiour-based data analytics
help retailers gather the right - customer information for optirmf;ing sales and generating

revenue.

With the increasing availability of wireless connectivity and ,’
Smartphone capabilities, the connected consumer can explore prod

reviews and promotional offers with a tap on their wireless d&¥’
visiting a store. This data is.almost limitless and is readily aval
outlets, mobile-enabled websites and apps.
The convergence of mobile tbehnologies and these customer eng; e
many new ways for retailers to reach customers in-store. “O
customers to enjoy a consistent and integrated experience acre 38 2
the mobile, digital and in-stare environment, e
Shoppers receive the same. messages, Sou
whether shopping in-store orionline using a computer 0

i
R

“
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RETAIL DIGITISATION OF PHYSICAL: THE NEW SHOPPING
EXPERIENCE

Consumers enter the store more informed than ever bcfor.e about t(lile rt}:;:lrchgng?sc they seek,
and turn to digital touch points to research products prior to an “:i .ct Y;S’tmnf% the store,
While physical stores still claim over a sizeable portion of these aref igi : Y influenced. E.
commerce websites have given sho_ppers an endless assortment (1)1 1Produc‘,ts and prodyct
details; therefore, the physical store is not _alwa)_ls -thc best place to help educate a consumer
to make a purchase decision. By integrating digital technology into the stores, bc_>th store
associates and consumers benefit from having access to a new }evel of prqduct detail and ap
endless aisle of products that help better engage the store associate to servé the consumer,

In today’s retail reality, the store experience needs to meet the expefztations of the savvy
digital consumer. The digital consumer does a lot.of I:escarch.onlmc before making a
purchase, and most of the time she has access to detailed information about products that is
not typically made available to sales associates. This additional kngwlcdgc raises
expectations for in store service as a result. And to compm.md the expectatlops gap, many
retailers do not have the physical space to carry all products in all stores at all times.
However, by giving both store associates and consumers digitql access to more products,
more product inventory and more product detail retailers can, in essence, raise the bar in
customer experience. Omni-channel initiatives, with the help of digital in the store, are .
quickly displacing formerly siloed retail channels and providing store associates and |
shoppers with a convenience factor like no other. Consumers can now shop when they want,

where they want, and on whatever device they want.

Digital in the store can, for example, allow consumers to start a shopping experience via an

e-commerce site, leave items in their basket, then retrieve the basket and complete their

shopping trip in the store a single basket anywhere, anytime. Additional examples include

buy online and pick-up in the store and ship from the store. There is no doubt that the face

of retail is changing.

The research firm estimates cross-channel retail sales will reach $1.8 Trillion by the year

2017 and direct e-commerce sales (including mobile and tablets) will top $370 Billion by

the same time. In short, for every $1 that consumers spend online, they will spend nearly $5
in the physical store.

By giving consumers access to a di
stock in the store while they are i
greater inventory efficiency,
(Forrester Report, 2011).

In this “Amazon Era” where instant gratification is king, consumers want it all, and they
want it now. By giving them the digital store they’ve always dreamed of|, these consumers
will reward retailers who can provide them with best-in-class Omni-channel consumer
expeniences across the web, mobile and. store (ibid): What if store associates had a better
understanding of where and how the

: ) connected consumer decides to buy, as well as
knowing what influences her to buy more in the store?

gital store and thus the ability to purchase products not in
n the store, store associates can increase revenue, offer

streamline business operations and enhance consumer loyalty
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What if they had the power to quickly meet consumers’ requests and exceed their
expectations? They would have the power not only to cross- and up-sell more, but to make it
harder for consumers to walk away.

Consumers want to feel like they are the most important person to walk through a retailer’s
door. They want store associates to “recognize’” them within minutes of entering the store,
and they want to know that there will be a product expert in the store should they have any
questions or need guidance.

Clienteling capabilities should be developed by the retailers to allow stor:: associates to have
extensive and consistent product information that better equips them to provide relevant
cross-selling suggestions to shoppers. With guided selling, store associates have access to a
360 degree view of the consumer across all retail touch points, including past purchases,
consumer style and brand preferences, to make personalized recommendations and avoid
missed sales.

Allowing store associates to become more knowledgeable about products, consumer
reviews and preferences can result in a more personalized and engaging shopping
experience for the consumer and a greater chance to convert the opportunity into a sale.

CONVERGENCE OF BRICKS AND MORTAR RETAIL STORE OBJECTIVES AND
ATTRIBUTES WITH DIGITAL TECHNOLOGY EXPECTED BENEFITS
Physical Store Digitalization of Store - | - Impeoved D
Attributes Arttributes kil " Working Capital Seamless St <
Accessibility * Canlogue Management Management ; Experiences
‘)| © Stock Management
* Effective 24X7Customer
Care Support
Ambience ® Usex Interface Increased Sales
® Website App layout ! l
| * Content Management
e Online Order Processing
s Technical Supporn for P
Websitc’App
Taoved Digital Patronage of
Atmosphere . ::Ecmre O Pt o
* G D'iﬂ'_ Sl"m
e  Aesthetical Effigency i
émmdp| © Fresh \ ]

e Intuitive ,
e Fast
* Response Time Berter Inventory
¢ Secure Management

i} ® Deriled Product H

i Specificaon i Enhanced Perceived

+ o Product Assortment i 3 . N

! ¢ Product Image Display : “:|,> Usefulness &

, * Payment Technology 3 Improved Satisfaction

i » Flexible Delivery Options | Merchandize g—%r_

! e« Order Tracking : Planning 4

! & Social Media H

[0 obigitai Transformation of Physical in-Store Attributes Y7 New Store Attributes for Digitali
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Figure Number 02: Conceptual Model showing the convergence of Bricks and
Mortar Retail Store attributes with digital technology leading to Digital

patronage

Source: Prepared by the Author from Review of Literature

THE CHIEF OBJECTIVE OF THE RESEARCH

The objective of this research is to study and investigate the underlying facets of the
functionality along with the convergence across multiple retail channels and its impact on
digitizing the retail store.

The focal theme of this research is to identify the role of the technology that can be
intertwined to digitalize the physical store attributes which can enable the retailer to deliver
a pleasing shopping experience across all the platforms of technology. This research aims to
explore the best in class Omni-channel practices that can be leveraged by retailers that
enable them to create a personalised shopper experience anywhere, anytime and on any
device. The modern day shopper dictates and controls the shopping journey and it is not at
all astonishing that the current level of technology, the infrastructure, architecture and
applications have been unsuccessful to keep up the pace of growth. This is true particularly
in the typical Indian retail scenario whe.e the retailers are using the loosely coupled legacy
systems without having a clear focus as to how the shoppers interact with them.

The retailers in India are successful in cultivating a pleasing in-store atmosphere by using
the various store attributes.

But, the same is not the case when the framework turns digital. In this research a model for
digitizing the store attributes by using the next level of technology so as to create value for
the modern digital shopper has been developed. Further, a conceptual model of the
convergence of Bricks and Mortar Retail Store Attributes with Digital Technology is also
proposed in this research paper by conducting extensive review of literature so as to
enhance the patronage of the Digital shopper by providing him/her with the seamless
shopping experiences and enhancing the perceived usefulness for shopping [Please refer
Figure Number 02 and 03].

The framework as shown in figure number 02 explains the Role of Digital Technology that
can be leveraged by the retailers in order to usher in the next wave of Digital shopping by
enhancing the store experience, using the mobile application platforms, increasing the
shoppers’ convenience and to promote store as a brand across all digital platforms. In brick
and mortar stores the retailers can use digital technology to enhance the in-store shopping
experiences. The retailers can also go online and enhance the online buying experiences of
the shoppers’. This will enable the retailer to maintain a unique image in the minds of the

shoppers’.
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conceptual framc_:\york in_the research paper as c!epicted in the figure Number 03
The © s how the traditional brick gnd mortar store retailer can translate the physical store
ex -l;:::es by digitalising which will help the retailers in not only attracting the digital
L r but also achieve the benefits of 1mproved working capital management, increased
sr:rzp: raffic etc. The result of the same will be creating a scamless shopping environment for
5 : , i ;
the shopper:

KEY TERMS USED IN THE STUDY
o Digitalisation: _
“Digitalization” is one of the greatest transformations of contempcrary society. The
on-going changes due to digitalization are not least important in the retail sector,
which both affects and is affected by the development. The Internet's entry has
resulted in new business opportunities (Quelch & Klein, 1996), new companies
(Mols, 2000), business models (Sorescu et al., 2011) and forms of commerce
(Gloor, 2000). So far in retailing, digitalization and the Internet has primarily been
discussed in terms of an increased presence of e-commerce.

o Omni-Channel Retail:

Omni-channel retailing is a concept used to describe the increasing variety of access
points between customers and retailers, brought on by the growth of online

shopping and its integration with physical stores. For example, a customer can
choose from a variety of methods to research (online, in-store, social media), buy
(online, in-store), receive (in-store, home, post office, shopping centre) and return
(in-store, supplier, home, post office) an item. The result has been retailers working
to integrate these various digital: and physical channels i

nto their existing business
and logistics operations (Yuen & Waters, 2014).

o Seamless Experience:

Shoppers interact with companies and retailers through many channels, including
the web, mobile and tablet applications, email, kiosks, online chat, and by speaking
with customer representatives in a physical location or over the phone. When users
engage with an organization through a specific channel, they don't consider it to be
the "email channel” or the "web channel" (as companies may internally talk about

these touch points), they see it as one of the many interactions that make up their
overall user experience with the

company
(https://www.nngroup.com/arti cles/seamless-cross-channel/).

o Store Attributes:

Store attributes refer to specific attributes grouped under each specific store image
dimensions which includes, Atmosphere (décor, smell, sound, store atmosphere),

Convenience (check-out, travel, location, parking, shopping ease, store hours.
transportation), Facilities, Institutional
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on, store reputation, store HSSOClatlon), Merc}
Chang;
1S

(clientele, overall impressi
(merchandise assortment, merchandise style, merchandise price mer,
Sales personnel and Scrvice (after-sales servic, ce, Chand‘s

lit Promotion,
aoallty.. service, delivery options) (Janse van Noordwyk, 2003), paYmem

options, in-store §

DIGITAL TE

Digital - T

include tablet technology, video screens

interactive han

CHNOLOGIES THAT ENHANCE THE STORE

EXPERIENCE: AN OVERVIEW
Some of the In- Store

echnologies that can be leveraged by the retai]
. . ! er
and in-store kiosks, digita] signa S
ge,

gers, augmented reality, use of social proof, and virtual reality

Number 03: Framework depicting the role of digital technology to enhance

shopper satisfaction in the retail store

I ------ -|
‘ Role of : Digital Technology Digital Technology . :
. Digital Technology | !
, : Enhancing In-Store Experience Enhancing Online Buying Experience :
inhame the store 1| o TouchSreen *  Mobile/ Tablet Technology !
f . : o InStore Tablet/-Pad (M-Commecce) :
, experience \ o InStoreKosks o Applayout |
~; : o Digital Signage o Mobile ticketing : P
(| * Mobile Technology o Mobile vouchers, coupons | 1 MWBVSAvalIabIe"
. : o QRCodes and loyalty cards : Promise
| Take advantage of | ¢ Smart Phone Coded Tags o Content purchase and — .
’ . . | o Near Field Communication delivery | Multi-Channel
f mobile user capablllty : . (NFC) Shopping - 3 Web Technology {e-Commerce} : suppon
i — o Browse and Order Hubs o Responsivewebdesign |1
i : o Outddor Location-Based o CuratedProduct Bundles :
’ | Services {LBS) and Collections | Enhanced
| Increase ShOppEI'S' : ¢ Interactive Hangers (I} o 'c'aS\;’l S:atch Options : ;
i . o Augmented Reality {AR) o Simplified and Easy ustome
‘ convenience : o Useof Social Media & Proof Checkoitt Process :__’ " r
| 3 s tmiCha i Experience &
) 1| ¢ tndoor Location-Based Services o Reviews andRatings : Satisfaction
. ) (LBS) o Secured and Easy Payment Options | |
j Promote a retailer’s ! [ DigitalPersonal Shopper ¢ HedbleRewmboly :
[ . 1| ¢ Digital Product Guide ¢ New Delivery Options 0t
i online presence and 1 PR —— o Cryptocurendies !
| the store together as {| ¢ Holograms )
‘ : ¢ Smart Shelves :
. 1

Source: Prepared by the Author from review of Literature
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Tablet Technology:

Touch screens have become key components to the in-store experience. They come in two
forms: kiosks and digital signage. Touch screens encourage interactivity and engagement on
the part of the user. Some retailers have used tablets to remove checkout desks. Tablets can
turn an ordinary dressing room into a place where customers try on new clothes and then
capture and share experiences through their social networks.

Giant touch screens on showroom floors could become interactive mirrors people use to
assess the potential for new purchases. At some retajlers, tablets are made available inside
stores in order to capture customers’ intérest and then lead them to the right product at the
right price. Retailers are learning to adapt to shoppers using personal devices before, during,
and after purchases.

VIDEO SCREENS AND IN-STORE KIOSKS: TWO FORMS OF TOUCH

SCREENS

Retailers such as Tesco and John Lewis have “kiosks™ that allow customers fo browse
product ranges and order items while in store, while brands like Oasis have been using iPads
for the same purpose, as have a number of other retailers. :

Digital Signage:
Digital Signage promotes engagement in store and encourages customers to take the retail
experience with them when they leave the store. Digital signage can connect with content
management systems to allow for quick and seamless updates, as well as the ability to either
broadcast updates once to any number of devices or custom update each device with

localized content.

Interactive Hangers (IH):
TH works when the hanger is picked up.by a shopper and triggers pre-programmed visual
media to be played on a nearby screen. IH also can be programmed to change lighting,
background music, and other media around the store.

Augmented Reality (AR): '
AR allows for a digitally enhanced view of the real world. AR can add layers of digital
information on top of items in the world around us. It also can be used for reading product

reviews, watching videos, and ordering online.

Near Field Communication (NFC) Shopping: ,
Customers use their smart phones to access information on products and pricing, access
loyalty programs, and share content on social media via NFC-.enablod shelf edge labels, and
scan items added to their basket. When they’re done shopping, they can quickly pay for
their items by tapping their phone on a reader attached to the cash register.
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KEY DISCUSSIONS

A's customer demands are evolving ever faster, businesses, and retailers in partioular, need
to stay abreast in order to remain relevant to shoppers by providing them with seamless,
engaging, reliable and trustworthy shopping experiences across several shopping channels
and at each customer touch point. Combining different shopping channels and selling across
channels is no longer a question of whether or not retailers should do it. Being active across
several shopping channels has been identified as an absolute nccessity in order to satisfy
existing customers, attract new customers while, simultaneously, gaining and mamtammg
lasting competitive advantage (Ebeltoft Group, 2012).

The complcxlty of the retail marketplace itself forees retailers to adopt a multl-channe} stand
in order to improve on the products and services they offer.

The approach of cross channel retail strategy -has been. termed multichannel retailing
(Berman & Thelen, 2004) with Omni-channel retailing that builds upon it. Berman and
Thelen (2004) argue that retailers can benefit from multi-channel retailing by growing’their
customer base, market share, and total sales. On the other hand, each retail channel creates
competitive opportunities, challcngcs and different cross channel priorities. This means, that
being a multi-channel retailer is a strategically and operationally demanding undertaking
that requires substantial plannmg and a wise allocation of resources and investments.

Thus, each channel requires different strategy, approach and infrastructure that must all
unite in one integrated system that can answer and deliver on customers demands along
with the required development of new services, applications and busmcss models.

Retailers need to break down internal barriers in the form of a sxlocd approach to each
channel and customer segment and create a unified consumer strategy across all channels to
start integrated customer interactions and to avoid customer confusion. Shared departmental
goals focused around enhancing the customer experience and the customer lifetime value
will produce more consistent brand messaging and cnhanced shoppmg cxpcnence across

multiple touch points and channels.

In order to architect dynamic experiences, retailers will need to revolutionize their business
models. In fact, every company must be a technology company. If retailers are to meet the
demands of the new digital consumer, they will need to innovate faster and better. We have
explored the surging number of potential shopping journeys and the kinds of experiences
that consumers expect. Given this complexity, most retailers will not be able to transform
alone.

Cultivating an ecosystem of partners to help support and guide their transformation journey
will be critical, especially as disruption and change ‘continue to accelerate in the Internet of
Things [IOE] era. Those retailers that have made significant investments toward hyper-
relevance with their existing e-commerce and omnichannel strategies will be in the best
position to move forward on this transformation journey. However, complexity will only
increase, and retailers must ensure that they have the right partner ecosystem in place in
order to accelerate and further evolve their business models.
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MANAGERIAL IMPLICATIONS AND CONCLUDING REMARKS

By architecting the dyngmie ipﬁastructurc and process changes outlined above, retailers can
begin to t;ansfonn their business models and their customer ¢xperiences. The resulting
innovation at speed and scale will be the key that sets them apart from their competition,
and ultimately enables them to win in a challenging new environment,

To get their strategy right, retailers must understand evolving customer behaviours and heed
the shoppers of all ages and levels of technology adopfion Want and do not want, Retail
organizations often fail to realize their full return on investment for digital projects, That is
because they are implemented in a piecemeal fashion rather than addressed. from the top
down as a business transformation effort, '

Physical stores are not going'to disappear. Customers will always have different motivations
to shop and hence will be looking for different purchase environments. Retailers need to
understand how to address these shopping motivations online and offline, Convenience and
comfort are certainly two of the major advantages of the online channel. The online
environment also offers a good opportunity to talk to customers about personalised offers
and individual recommendations - provided the algorithms arc ‘correct and the
recommendations are customer-relevant. In this respect, it is important for technology to be
seamlessly integrated with human contact in the retail space, otherwise, the social
component of the shopping experience will be lost.

This requires the development of strategies prioritising experience oriented elements and
promoting shopping as a leisure pursuit, as well as creating a profile that contrasts with the
strongly information- and transaction-driven online business, Although retail stores are
currently cautious about the significance of personalised offers on the internet, customers
have long been accustomed to online retailers knowing their preferences. This leads to an

expectation for getting the same personalised service in physical retail stores. -

Advice and services should not be limited to the services and products offered in the store,

but should actively incorporate omnichannel (service) advice. A good range, excellent sales

advice, sales staff boasting cross-channel knowledge and adaptation to special requests of
the (online) customer will be success factors for physical stores. A good range, excellent

sales advice, sales staff boasting cross-channel knowledge and adaptation to special requests

of the (online) customer will be success factors for physical stores.

What are the consequences of the futura roles of online transactions and physical stores in

an omnichannel retail world and its core services? What do the changes mean for product

assortments, staff and ‘marketing, and, ultimately, for the physical store and its” retail

location? ‘ .

Assortments will be more focused and specifically tailored to local customer preferences.
Demands on staff will increase, in terms of both expertise and cross-channel competency.
In-store marketing must be personalised, digitised, localised and better integrated across all
channels. Store formats within a retail network will be more diverse and smaller. - The store
management will undergo a radical shift, On the other hand, the retail trade has recogaised
that e-commerce and omnichannel offer the chance to vary and rethink retail concepts
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(location, store formats, service offering) and that omnichannel is not necessanly a danger
to physical retail, but rather offers a chance to reconfigure. However, to maximise this
opportunity the retail trade must undertake extensive change, including its in-store business.
The focus is on new processes, management systems, IT infrastructure and even staffing
requirements.
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Abstract

study provides an empirical analysis of international trade represented by exports This
revenue and Imports time series that could potentially affect Economic growth in Rwanda in
a short as well as in long run perspective. Both the theory and the empirical studies were
viewed in order to identify behavior of Economic growth regression model for the period
(1996-2010) in terms of the factors described above.

The study used regression analysis as the method of analysis using Johansen cointegration
method to find out long run relationship between variables. The estimation of results from
cointegration provide evidence of the complex dynamics and relatively run effects between
Economic growth and its determinants in this study along with their signs which are
consistent with theoretical postulates in long-run. Exports revenue and Imports showed
positive effect on Economic growth of Rwanda in the long run.

Keywords: International trade, Import, Export revenue, Economic growth, Time series data and Cointegratio

INTRODUCTION

Economic growth is the primary focus of the policymakers especially in the developing
countries and the export led growth hypothesis is one of the most highlighted strategies
for them. The hypothesis is true in developing countries (Ahumada & Sanguinetti, 1995;
Ibrahim, 2002; Awokuse, 2003; Shirazi & Manap, 2005; Dreger & Herzer, 2011; Palley,
2011; Araujo & cz Soares, 2011; Abbas, 2012) and rejected in developed countries

(Ibrahim, 2002; Afzal et al., 2009, Kubo, 2011).

Exports are not only important for earning foreign exchange and boost the economic
growth (Munemo, 2011) but also influence government revenue, investment, import
capacity and producer revenue (Ferreira, 2009).
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Exports are not only important for earning foreign exchange and boost the economic
growth (Munemo, 2011) but also influence goyernment revenue, investment, import
capacity and producer revenue (Ferreira, 2009).

The Rwandan trade policy proposes the objective of strengthening participation in
international trade through secking greater market access and entry opportunities by
developing a National Export Stmtcgy supporting enterprises in ﬁndmg new markets for
exports of Rwanda, especially in Africa, in the EU under EPAS, ‘in Asia and in transition
economies; building up and disseminating data and information on tariff and non-tariff
measures affecting exports of Rwanda. (MINICOM, 2010)

OBJECTIVE _ :
To sce the impact of International trade case of exports and imports on economic growth
of Rwanda (1996-2010). '

REVIEW OF LITERATURE

The impact of trade on the economic performance of a country is a highly discussed
issue in the political debate of both developing and advanced economies. Here we are
going to see the contributions of other researchers and their findings.

The openness increases the market for local producers and improves the economic
efficiency. Then, it causes the specializing of country in knowlcdge oncntcd and
research-based producnon (Harisson 1996).

Krueger (1978), Balassa (1952) and Michaely et al. (1989) used the data of individual
country studies to test whether trade has a positive impact on out[?u_t growth or not. Each
of them found a positive impact of trade on growth. (Marius Dominik Osterfeld, 2007:4)

Maizels (1963) discussed the positive relationship between international trade and
economic development by a rank correlation analysis among 7 developed countries and
He found a positive impact of trade on economic growth. (Ibid)

Coe and Helpman (1995) studied the international R&D diffusion among 21 OECD
countries and Isracl over the period of 1971-1990, and found that lnternatlonal trade is an
important channel of transferring technology.

Balaguer (2002) investigated the empirical linkages between exports and economic
growth. The analysis show that more export oriented countries like middle-income!
countries grow faster than the relatively less export oriented countries. The study also
showed that export promotion does not have any significant impact on economic growth
for low and high income countries. (Adeleye J. O., 2015)

Kavoussi (1984), after studying 73 middle and low-income developing countries, found
out that higher rates of economic growth were strongly correlated with higher rates of
export growth. He showed that the positive correlation between exports and growth
holds for both middle- and low-income countries, but the effects tend to diminish
according to the level of development.

Methodology

This study investigates the Impact of International trade on Economic growth in long-run
and in short-run for the case of Rwanda. The following econometric approaches are
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ethod of EvAlatior
following three criteria to evaluate the results obtained from the regression
the 10

we used

S18- ¢ : .
analy d on economic criteria (Signs Expectation)
& sluation b‘::] models and theories suppose international trade to enhanve economic
Many ¢ Th:; suggest several chains through which higher trade share. positively
.gn"ﬁucn;:e income per capita. |
i - pased on statistical criteria _
Evaluation > GUJARATI, DN (2006:126) ‘there “is two ' mutually - complementary
According of hypothesis testing which is concerned “flth developing rules or procedures
npp‘;‘:‘:g:’:g whether to reject or not the null hypothesis, namely confidence interval and
f:t of significance.
. The coefficient o dmirwinmion (2

2y ;s a summary measure that tells us if the sample regression line fits the data
Thc.a(f;t. 2007:83). Itis also known as goodnc.ss of fit. It tells us by what percentage the
(fr?a ﬁoﬁ in the dependent variable is explained by the independent variable. of the
v - = . ) N Wt { LAY A FY ) .
model. Ve i e

o The T-Test . WP AP £33 (B 4 o} =30
The test is carried out to ascertain whether the individual variables are statistical

significant or not to determinegpnvestment decisions, , oy T .

. I,le F'Tm . A . § } i ¢ | i
This is used to test the overall statistical sngmﬁcancq of the \‘ra‘nablcs..r Morsiitail €l

Evaluation based on Econometrics criteria

¢ Cointegration test - R Y

The cointegration test measures relationships between Impact of International trade on
Economic growth in the long run while the VECM is utilized to examine thp short-run
aspects. If cointegration is found, it means that between set of variables there is long run
relationship. _ i |

OStlbilitytest i . 1/ can o
Stability diagnostics to measure parameter constancy is;a critical issue for investment
equations. The CUSUM test statistics is adopted in the study.

* Normality Test . .
This test is carried out to check whether the error term follows normal distributions.
The normality test we have opted for is the Jarque Bera (JB) statisti¢, which follows
the Chi-Square distribution. i birovae. ol elaat Ol

' .l‘ s 1O
0} { ¢

. Serial correlation test. ot Yok oo 10 one et babi
Tll)“s test is carried out to check whether the errorsi corresponding to' different
Observations are serially correlated or not. i 1§ Ll tieadh

.Heteroscedasﬁci Test irip VI
This test is y '

Cconsta

Qscd to test whether the error term in the regression model have a common or
nt variance. The ARCH heteroscedasticity test is adopted.
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Presentation, Analysis And Interpretation 'Of Results

The analysis has been done with the stated software and their interpretatior, has

. N . “8
on statistical notions and critena. ‘ ' . ot
All these were to try to find out the relationship between variables whether it is posi

1

or negative, the model and parameters (its coefficients) estimated are statistictin,e
' a
significant. ly
Data Presentation

A time series is a set of observations on the values that a variable takes. at different t;py,
Time series is stationary if its mean and variance do not vary systematically over ; nfis.
C.

(GUJARATI N.D, 2006)

This research used the time series data of GDP (current price USS$), Export (current Uss
and Import (Current US$) from 1996 to 2010 from World Development Indicamrg

(WDI).
Presentation Of Results

Specification of the model :

The long-run GDP function is stated as follows:

LGDP= po+ f; LEXP, + B,LIMP+ g, ’

Where:

LGDP: Is Gross domestic produc' in logarithmic form as dependent variable

LEXP: Exports in logarithmic form at period t.

LIMP;: Imports in logarithmic farm at period t.

Po. B1 and B, are coefficients and €, represents an error term which is assumed to be 3
white noise error.

Variable Description Expected sign
Lgdp Gross domestic product

Lexp Exports Positive

Limp Imports Positive

Source: Author’s Design from economic theories
Table 4.1: Expected sign

Method Applications, Results And Discussion

In the first step, the variables are tested for stationarity using Augmented Dickey-Fuller
(ADF) tests. The second step involves testing for cointegration among the integrated
variables. In this paper, the Johansen (1991) maximum likelihood procedure is used.
Provided that one or more cointegrating relationships exist, the third step of the standgrd
procedure involves the estimation of a VEC specification containing the cointegrating
relationship(s), lagged first differences of the variables in the cointegrating
relationship(s), and any stationary variables thought to influence Gross domestic product
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Testing for stationarity

At the first step, the Augmented Dickey ~Fuller (ADF) (Dickey and Fuller, 1981) unit
root test is applied to all the variables to test for their stationarity. The test is applied to
both the original series (in log form) and to the first differences. Results of this test are
reported below.

a) Augmented Dickey-Fuller (ADF) test for variables in levels.

The results indicated that the series are non-stationary at their level when including trend
and intercept, only included intercept and none of them.

Variable | Trend and intercept | Intercept None
t-test Lag t-test Lag t-test Lag !‘f

statistics Length | statistics Length statistics | Length /4

ALGDP -0.63 3 -2.84% 3 -2.09** 3 ‘_{
ALEXP | -3.60* 3 4.42*** |3 . -
ALIMP 0.22 3 -1.88 3 219 3 /J

Source: E-views 7, from the data entered by Researcher

b) Table 4.2: Augmented Dickey-Fuller (ADF) test for variables in first difference.

*, ** and *** indicates rejection of the null hypoth.ﬁsis of unit root at 10%, 5% and 1%
significant level, respectively.

When taking the first difference of the variables, the above table shows that the
variables become stationary which mean that, these series are integrated of order one,

I(1).

Cointegration test

Unrestricted Cointegration Rank Test (Trace)

-

Hypothesized Trace 005
No. of CE(s) Eigenvalue Statistic Critical Value Prob. **
None * 0.908837 56.60188 35.01090 0.0001
Atmost 1 * 0.666663 25.46550 18.39771 0.0044
At most 2 * 0.576958 11.18370 3.841466 0.0008

Trace test indicates 3 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

#*MacKinnon-Haug-Michelis (1999) p-values
Source: E-views 7, from the data entered by Researcher

This test shows that there is cointegration, meaning that there is long run relationship
between variables.
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Normalized Cointegrating Equations

Normalized cointegrating coefficients (standard error in
parentheses)
LGDP LEXP LIMP-
1.000000 -0.654253. -0.435960
(0.10297) * (0.09702)
Adjustment coefTicients (standard error in

parentheses)
D(LGDP)  0.181226
(0.35656)
D(LEXP) 2.790058
. (0.42431)
D(LIMP) 0.747269
(0.52087)

Based on the results shown above, the cointegrating vector representing the long-run

function is as follows:
LGDP=0.63 +0.65 LEXP, +0.43 LIMP;+ ¢,

In this equation, all the estimates of the coefficients of the variables have the correct sign
and are statistically significant.

The slope of exports suggests that 1 unit increase in exports leads to 0.65 units boost in
GDP in long-run, ceteris paribus.

The slope of import has also positive relationship with GDP growth. Its coefficient
indicates that 1 unit increase in imports of raw materials leads to 0.43 units increase in

GDP growth. .

The value of R? is 0.65 which shows that abeut 65 % variation in GDP growth is
explained by the exports, imports ceteris Paribus.

Dynamic error correction model

After the determination of cointegrating relationship, the next step is to estimate the
short-run GDP using Vector error correction model (VECM). The short-run model
coefficients measure the dynamics of the model, VECM measures the speed of
adjustment to the long run equilibrium which is taking place. '

Variable Coefficient Probability
CONSTANT 0.01 0.10
ALEXP,, 0.16 0.37
ALIMP,, 0.30 0.61
VECM,, -0.18 0.62
R-squared: 0.65

Source: E-view 7
Table 4.3: Short-run model of the International Trade

* ** and *** indicates rejection of the null hypothesis at 10%, 5% and 1% significant
level, respectively.

All estimated coefficients of included variables are consistent with economic theory, but
they are not significant in short run.2.2.4 Diagnostic test

Afier testing the VEC equation, the supplementary tests are necessary to verify if the
hypothesis of classical regression are confirmed.
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Series; Residuals
Sample 1008 2010
Observations 13

Mean -1.45¢-16
Median 0.004349
Maximum 0.128446
Minimum -0.105391
Std. Dev. 0.062998
Skewness 0.078799
Kurtosis 2.844178

Jarque-Bera 0.026949
Probability 0.986616

0.00 0.05 0.10

Source: E-view 7

Figure 4.1: Jarque-bera test (normality test)
The assumptions of this test are as follows:

Ho (Null hypothesis): The residuals are normally distributed.
H;: The residuals are not normally distributed.
The null hypothesis is rejected when the probability is less than 10%.

The null hypotﬁesis is not rcjectcld means that residuals are normally distributed because
the probability of 98 % is greater than the significant level of 10%. This means that the
crror of the previous year can not affect the next.

Heteroskedasticity Test: ARCH

F-statistic 1.189031 Prob. F(1,10) 0.3011
Obs" R-squared 1.275211  Prob. Chi-Square(1) - 0.2588

Source: E-view 7

Table 4.4: ARCH heteroscedasticity test %

Ho= the model is homocedastic.

H1= the model is heteroscedastic. .

White heteroscedasticity proves that there is no heteroscedasticity as the probability of
obs*R-squared (25.8%) is greater than 10% level of significance. This means that our
model is homoscedastic and model s fit for analysis.
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Table 5: Serial correlation test: CORROLEGRAM Q-STAT
Date: 15/10/16 Time: 00:15
Sample: 1996 2010

Included observations: 13

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

* . A 1 0.171 0.171 0.4748 0.491
- 1 s | ] 2 0.129 0.103 0.7691 0.681
. & | < 3 -0.235 -0.284 1.8476 0.605
.* . o . 4 -0.129 -0.063 2.2057 0.698
. % . N 5 .0.108 -0.005 2.4903 0.778
Rk S Saia P 6 -0.297 -0.357 4.9487 0.550
x| R 7 0.312 -0.318 8.1048 0.323
¥ &% 8 -0.114 0.008 8.6103 0.376
: e = I s 9 0.106 0.022 9.1552 0.423
-« =] N 10 0217 -0.043 12.208 0.271
N L 11 0.051 -0.146 12.464 0.330
1o ¥ 12 0.021 -0.101 12.549 0.403

Ho: No serial correlation (errors are not correlated).
H1: There is serial correlation.

The null hypothesis is rejected when the probability is less than 10%.

The results show that there is no serial correlation up to the 12" lag, because all
probabilities are greater than 10% level of significance.

Figure 2: STABILITY TEST: CUSUM TEST
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As the plots of these two tests are within the critical value line, it shows parameters are
stable. '

CONCLUSIONS & RECOMMENDATIONS

At the end of this paper whose topic: “The impact of International trade (exports revenue
and Import duties) on Economic growth of Rwanda (1996-2010), the main objective was
to analyze econometrically the impact of International trade on econoniic growth of
Rwanda.

The coefficient of exports (0.65) shows that one percent increase in exports leads to 0.65
rate change (slop) in GDP in long-run, ceteris paribus.

The coefficient of imports (0.43) indicates that, ceteris paribus, one percent increase in
imports leads to 0.43 rate of change (slop) in GDP.

And only 65% of Rwandan Economic growth is explained by Intemational trade and
35% of Economic growth is explained by other factors.

Using Eview 7 software, we determined the long run impact of international trade on
Rwandan Economic growth using the Data collected from WDI, MINECOFFIN and
BNR based on the result of Cointegration test and on STABILITY TEST: CUSUM
TEST testing the stability of coefficients we found out that the plots of these two tests
are within the critical value line, it shows parameters are stable.

And we realized that both exports revenue and imports as indicators of International
trade and economic growth of Rwanda; GDP as indicator varies in the same direction
other things remain constant (Ceteris paribus).

In this direction of econometric analysis, we accepted and confirmed the alternative
hypothesis which stated that the international trade has a positive and significant impact
on economic growth of Rwanda in the period of 1996-2010,

In nut shell, international trade has positive impact on the economy of Rwanda. The
Rwandan economy can be better if Government should adopt multipurpose strategies
such as export promotion police as targeted in EDPRS 2, improving fiscal policy,
monetary policies and ‘eradicate anticompetitive market practices. Moreover,
Government should decrease the imports of costly products with suitable policies and
prefer to prepare all required things inside the country.
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Abstract

‘High risk — High return’: this sum up the whole shrimp
aquaculture farming industry. Even though the industry has
experienced a transformation in terms of adoption of scientific and
modern techniques of farming, shrimp farming has not become any
less risky. Weather it is small rural farmer or a corporate farmer,
the level of risk does not change as it originates from the species
cultivated and it’s grow out phase operations.

Shrimp farming in India is influenced by cultivation of two major
species. P Monodon and L. Vannamei. P monodon was extensively
cultured throughout India by shrimp farmers owing to its large size
and higher prices. With passage of time, P monodon species of
shrimp started to lose its popularity among shrimp farmers, and
under such circumstances L Vannamei species of shrimp entered
the Indian shrimp aquaculture industry and was instantly adopted
by the farmers as the most cultivated shrimp species in India.

Vannamei species due lo its higher resistance and availability of
SPF and SPR seeds allows higher stocking density in culture ponds
and thereby obtaining higher production of shrimps. After 2009-10
Indian shrimp industry has witnessed a big growth in the total
shrimp production in the country, which came from a relatively new
species L. Vannamei that was on its way to become the most
cultured shrimp species in India.

This paper is an effort to study the production trend and
productivity along with the reasons and circumstances that led to a
shift from tiger to vannamei among the shrimp farmers in India and
studies the pattern of Shrimp aquaculture production in India with
reference to Gujarat state.
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ABOUT AQUACULTURE

Aquaculture has been defined by the Japanese Resource Council, Science and
Technology Agency as under:

“Aquaculture is an industrial process of raising aquatic organisms up to final
commercial production within properly partitioned aquatic areas, controlling the
environmental factors and administering the life history of the organism positively
and it has to be considered as an independent industry from the fisheries hitherto.”

The two essential factors that together distinguish aquaculture from capture
fisheries are:

* Intervention to enhance the stock

* Ownership of the stock.

Aquaculture remains one of the fastest growing food producing sectors by setting
another all time production high and now provides almost half of all fish for human
food. Asia accounts for about 88% of world aquaculture production by volume.
Aquaculture in India has a long history; there are references to fish culture
in Kautilya's Arthashastra (321 - 300 B.C.) and King Someswara’s Manasoltara
(1127 AD.). Indian aquaculture las demonstrated a six and half fold growth
over the last two decades, with freshwater aquaculture contributing over 95% of
the total aquaculture production.

India's aquaculture production vasically can be classified into freshwater and
brackish water production. Shrimp farming in India took a negative turn in 1995
with the occurrence of WSSV (white spot syndrome virus) disease outbreak.
Simultaneously environmental and legal issues also surfaced.

About The Species:

Term ‘shrimp’ originated in around 14th century with middle English ‘shrimpe’ and
also to middle low german ‘schrempen’ meaning to contract or wrinkle. The term
shrimps and prawns are common English names used synonymously due to the
absence of systematic basis to mark a distinction.

According to the English oxford dictionary shrimp and prawns are defined as
follows: " - '

Shrimp: “a small free swimming crustacean with an elongated body, typically
marine and frequently of commercial importance as food”

Penacus Monodon Fabricius, (Giant Tiger
Prawn / Black Tiger Prawn)

Named for its huge size and banded tail, P.
monodon accounted for most of the farmed
shrimp coming out of Asia, but it's now been
taken over by P. vannamei over the past
couple of years. Native to the Indian Ocean
and the southwestern Pacific Ocean from
Japan to Australia, “tigers” are the largest

Fig: I - Giant Tiger Prawn




(maximum length 363 millimeters) and fastest growing of the farmed shrimp.
They tolerate a wide range of salinities, but shortages of wild broodstock often
exist, captive breeding is- difficult and hatchery survivals are low (20 to 30%).
Tigers are very susceptible to two of the most lethal shrimp viruses: yellowhead and
whitespot. The giant tiger prawn inhabits the coasts of Australia, South East Asia,

South Asia and East Africa. It can achieve a maximum size (TL): females, 35¢cm
and males 26.8 ¢cm

Penacus (Litopenaeus) Vannamei (Pacific White Shrimp)
Native to the Pacific coast of Central and
South America (from Mexico to Peru), this is
the leading farm raised species in the Western
Hemisphere, representing more than 95% of
production. Because vannamei feeds on
organisms which grow naturally in the pond, i

is cheaper to feed than monodon. :

Fig: 2 - penaeus (litopenaeus) vannamei

White shrimp can be stocked at small sizes, -
have a uniform growth rate and reach a
maximum length of 230 millimeters. It is
mainly found on mud bottoms, down to a
depth of 75 m. It is greyish white in color. The maximum weight of females in the
wild is about 120 g. The males are smaller at 60-80g. Its Maximum size is about 23
cm.

CHANGING PRODUCTION PATTERN IN INDIAN SHRIMP
AQUACULTURE INDUSTRY

India is the second largest producer of fish in the world contributing to 5.68% of
global fish production. The fisheries sector is a source of liyc_l@hood fop. over 14.49
million people engaged fully, partially or in sub51d‘lary activities pertammg to the
sector. Over the years Indian Shrimp aquaculture lqdusu'y has seen a shift in its
production pattern. While the total quantity of shr.unp produced in country has
increased on a yearly basis, the species of shrimp cultivated has seed a sudden shift.

Table: 1 T.otal shrimp & Scampi production

(AUC: ha) (EP: MT)

Total Shrimp & Scampi Production
| Species 2008-09 | 249" | 2010-11 2000 | 201213 | 2907 | 2014015
S{irgi'el:'p AU 108788, [ 1022 | 5555 1143 931104 [ 7217 |7 409
£p | 159963 95991 S 1224 123_}302. 7679 | 3153
S A o 283 | 2031 | 7837 | 27T | 3726 | 50040
mei |
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BP | 0 | 1731 | 18047 | 8071 | 1475161 2505 | 55015
7 2 07
Scampi | AU BB 1sa | ss1172 | 6244 | 3432 | 9175 | 9307.49
EP 12826'2 6568 | 3721 | 4269 | 3625 | 3545 | 7989
Toral | AU | 127209 1106 [ 122295 | 1284 | 119258, | 1386 | 130947
o I 84 96 72 51 14 19 49
888027 | 1042 2204 | 274443, | 3308
EP | g o | 10543 | %2 A 20 | 434557

(Source: mpeda, 2016)
Indian shrimp aquaculture industry mainly comprises of three species: P. Monodon
commonly known as tiger shrimp, L. Vannamei commonly known as Pacific white
shrimp and Scampi. The total shrimp and scampi production in 2014-15 reached a
record level at 434557 MT. This production came from nearly 130947 ha of culture
area spread across nine states resulting in an overall productivity of more than 3
MT/ha/year. This increased productivity largely came from the recent switch from
Tiger shrimp to the use of vannamei shrimps which achieved a productivity of over
7 MT/ha/year in the same period.

Graph: 1 Graphical Representation of Total Shrimp and Scampi Production
In India

Total Shrimp And Scampi - India

e===TOTAL AUC ====TQOTAL EP
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Graph: 2 Graphical Repre.v:entatlon of Total Tiger Shrimp In India
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Tiger Shrimp « India
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Graph: 3 Graphical Representation of Total Vannamel Shrimp Production In India

Vannamei Shrimp = India
e |, Vannamei AUC . == |, Vannamei EP
400000
350000
300000 -
250000
200000 - ‘
lsm B
somo e c—————————y
O 1300809 | 2009-10 | 2010-11 ] 201112 [ 2012:13 [ 2013-14 | 2014-15 |
LVannamei AUC| 0| 283 | 2931 | 7837 [2271871] $7267 | s0240
LVannamel EP | 0 | 1731 | 1847 | 80717 [1475162] 250507 383413 |

FROM THE ABOVE DATA FOLLOWING OBSERVATION WERE
DRAWN

e Cultivation of PWS began in India during the period of 2009-10. Before
that shrimp cultivation was mainly carried out using P monodon species. In
2008-09 P monodon contributed nearly 85% of the total production in the
country. Reaming 15% came from scampi.

e In2014-15 the total ‘shrimp and scampi production in India grew by around
31% as compared to 2013-14 to nearly 434557 MT. P monodon contributed
almost 17%, while PWS contributed 81%, the remaining came from
scampi.

e Production of vannamei shrimps in 2014+1$ grew by nearly 41% yoy as
compared to previous year i.¢. 201314, while the area unc)l,er cult\):;y for
vannamei shrimps was reduced by more than 12% for the same period.

¢ Production of tiger shrimps witnessed a sharp decline from 2009-10 and the
trend continues till date.
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ntation of % Share of Tiger & Vannamei Shrimp

Graph: 4 Graphical Repres¢
In Total Production

% Share In Total Production

100.00

80.00 +—— -

60.00

40.00 Frans— ___W\_ | "

2000 +———=

0.00 - e T2009- | 2010- | 2011- | 2012- | 2013- 2014- |
09 |10 | 11| 12 |13 | 14 |15 |
——Tiger Shrimp | 85.58 | 92.04 | 8437 | 6145 44.93 | 23.21 | 1683 | |
——PWS | 000 | 1.66 |12.98|36.61 |53.75 |75.72 |81.33 | J

Area under culture for total shrimp cultivation remained stable. The
decrease in AUC for P monodon was compensated for an increase in the

AUC for PWS culture.

Graph: 5 Graphical Representation of Total Area Under Culture In

India
Area Under Culture (AUC)
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e PWS AUC 0 283 2931 7837 2715.71 57267 50240
s TOTAL AUC 127209.84 110696 122295.72 128451 119258.14 138619 13094749

e Indian shrimp aquaculture based on higher growth potential witnesses a
continuous increase in the total area under culture for shrimp farming.

e After 2009-10, the production of vannamei was rising manifolds,
production of Tiger shrimps was witnessing constant drop. This growth in
vannamei shrimps came at an overall lesser area under culture for vannameli
shrimps as compared to tiger shrimps in the country.

e One of the driving force behind the shift in the choice for culture species
came from the fact that vannamei offered considerably higher productivity

per ha/year as compared to tiger shrimps.
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Graph: 6 Graphical Representation of Total Shrimp Production And

AUC In India
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Around 2006-07 Aquaculture farmers experienced major setbacks and
problems due to the species characteristics and resulted in production loss.
Since then Production of P. Monodon species of shrimp experienced a
steady decline in India.

In the year 2009-10 when the vannamei shrimp were first introduced, only
three states out of the 9 aquaculture producing states in India cultured
vannamei. In that year the total tiger shrimp produced were 95919 MT as
compared to 1731 MT of vannamei shrimps. The production of tiger
shrimps was more than 55 times to that of vannamei shrimps.

In 2009-10 production of vannamei in Andhra Pradesh amounted to 1655
MT, Maharashtra produced 30 MT and Gujarat produced 46 MT.

In terms of Tiger shrimp West Bengal and Andhra Pradesh were the major
producing states in 2009-10

Graph: 7 Graphical Representation of State Wise Shrimp Produt‘:ﬁon in 2009-10

Statewise Production In 2009-10
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Spws | 0 0 1655 0 0 0 0 30 46

Production of vannamei shrimps were nearly 5 times to that of tiger shrimps
during that year. West Bengal produced nearly 73% of the total tiger
shrimps produced, while AP contributed 78% of the total Vannamei

Shrimps produced in the country.
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Graph: 8 Graphical Representat! no
Statewise Production In 2014-15
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external threats causeq production losses for the i farmers
the country. Even during these period of g e o

ry. k . ) risks and diseases, the v
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Graph: 10 Graphical Representation of State

Wise Productivity
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* Except the state of West Bengal every other aquaculture shrimp producmg

state in India showed a considerably gap between the productivity levels of
Tiger and vannamei Shrimps.

»  During 2014-15 Gujarat state recorded the highest yield, both for vannamei
(7.55 MT/hayear) and tiger shrimps (2.48 MT/ha/year), However the yield
for vannamei was 3 times more that of tiger shrimps.

GUJARAT
Graph: 11 Graphical Representation of Tiger Shrimp Production And
AUC In Gujarat -
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Graph: 12 Graphical Representation of PWS Production And AUC In Gujary,
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e Vannamei shrimp prodaction in Gujarat experienced a compounding since
15. The production as well as the arca

the year it was introduced till 2014-
under culture for vannamei shrimps witnessed a continuous growth during

this period.
In 2009-10 the area under culture for vannamei shrimps in Gujarat was 9ha
which produced a total quantity of 46MT.’

e In2014-15 the area under culture of vannamei shrimps in Gujarat was more
than 3545 ha which produced a total of 26763 MT. In an absolute measure
the increase was 581 times as competed to 2009-10

Graph: 13 Graphical Representation of Productivity In Gujarat
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Gujarat possesses more than.89340 ha of brackishwater land which is suitable for
shrimp fmmmg, out of which nearly 5000 ha is used for shrimp aquaculture.
Suitable Brackishwater Aquaculture Land Available And Alloted In State

Graph: 14 Graphical Representation of PWS Production In Gujarat As
Compared To India

PWS Production Gujarat vs. India
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e In 2014-15 Gujarat produced 26763 MT of vannamei »shrimps, but it
contributed only 13% to the overall production of the country. This ratio
. has been steadily rising over the years but still there lies a huge growth -

potential.
Graph: 15 Graphical Representation of PWS Productivity In Gujarat As
- Compared to India
—_ lfWS Produictivity Gujarat vs India
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* In terms of Productivity Gujarat outperforms every other aquaculture
shrimp producing state in India. -

* In 2009-10 Gujarat had a.productivity of a 5.11 MT/ha/year which was

lower than the country average ofm,l MT/ha. \
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In 2014-15 the productivity of vannamei shrimp culture in Gujarat was 7 55
MT/ha/year as compared to country average of 7.03 MT/ha/year.

CONTRIBUTING FACTORS TOWARDS THE GROWING
POPULARITY OF L.VANNAMEI SHRIMPS

The main reason behind the success of P. vannamei has been the perceived poor
performance, slow growth rate and disease susceptibility of P. monodon. Lower
resistance towards diseases and non availability of SPF seeds are some of the major

disadvantages of P Monodon.

e There is a sparse supply of wild seed for stocking; as a result wild fry are
usually expensive. - : '

e Gravid females are difficult to obtain from the wild in sufficient numbers to
support a large hatchery.
Females are more difficult to mature in captivity than many other species.
It takes a long growing period to reach the large size which commands the
best price. This increases risk of heavy losses from typhoons and other
natural disasters.

e It is difficult to harvest because it does not have a pond with discharged
water as readily as other species.

e The head to tail ratio is not as good as that of some other species.

Advantages Of Vannamei Shrimps:

e Growth rate

L. Vannamei has the potential to grow as fast as P. Monodon (at up to 3 g/wk) up to
20 g (the maximum size of P. Vannamei usually cultured) under intensive culture
conditions (up to 150/m2).

o Stocking density :

L. Vannamei are open to culture at very high stocking densities of up to 150/m2 in
pond culture, and even as high as 400/m2 in controlled recirculated tank culture. P.
Monodon can be aggressive, have high protein requirements, and may be more
demanding of high water quality, making them difficult to culture as intensively as
P. Vannamei

e Salinity tolerance

Penaeus vannamei tolerates a wide range of salinities, from 0.5-45 ppt, is
comfortable at 7-34 ppt., but grows particularly well at low salinities of around 10-
15 ppt. This ability makes it a good candidate for the newer inland farms

e Temperature tolerance

. Although P. Vannamei will tolerate a wide range of temperatures, it grows best
| between 23-30°c with the optimum for growth being 30°c for small (1 g) and 27°c

for larger (12-18 g) shrimp. This greater temperature tolerance of P. Vannamei may
Malso be a reason why farmers have perceived this species to be more resistant to
+ WSSV relative to P. Monodon. ' ) :

¥
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o Dietary protein requirement

Compared with other species, P. Vannamei requires a lower i

: . protein (and hence
cheaper) diet (20-35%) during culture than P. Monodon, and are more able to utilize
the natural productivity of shrimp ponds, even under intensive culture conditions.

Additionally, feeding efficiency is better with P. Vannamei, which yields an
average FCR of 1.2, compared to 1.6 for P, Monodon.

o Ease of breeding and domestication

B meamci can be induced to mate and spawn easily in captivity which enables
the culturist to close the life cycle of the shrimp, facilitating genetic selection and
domestication programmes.  This feature permits much more control and
enhancement of the cultured stock and allows the development of SPF and SPR
stocks, which are already commercially available. This in turn relieves the expense,

disease implications, environmental concerns, unpredictability and waste of relying
on wild broodstock. ' : :

o Disease resistance

Penacus vannamei is generally considered to be more disease resistant than other
white shrimp, although it is in fact highly susceptible to WSSV and TSV (can cause
high mortality) and a carrier of [HHNV and Lymphoid Organ Vacuolization Virus
(LOVV). Mostly owing to its perceived disease tolerance, it is replacing the less
virus tolerant species in the country.

e Specific Pathogen Free (SPF) and Specific Pathogen Resistant (SPR)
shrimp

One of the main advantages of culturing the shrimp species P. Vannamei is that this
species is commercially available as high health animals from SPF stocks. Penaeus
monodon have very limited availability from SPF stocks. SPR shrimp usually result
from a specific breeding programme designed to increase resistance to a particular
VIrus.

o Post harvest characteristics

After harvest, if well treated with plenty of ice, P. Vannamei are particularly
resistant to melanosis and keep a good appearance three to four days after
defrosting. However, P. Monodon tend to have a longer shelf life and are easier to
handle, transport and process than P. Vannamei.

CONCLUSION

With higher disease resistance and higher productivity, L. Vannamei has taken over
the most favored shrimp species for cultivation in India; achieving an overall
productivity of more than 7 MT/ha/year it has surpassed tiger shrimp production in
a significant manner. India with its abundant water resources possesses a vast
potential for a further expansion in shrimp aquaculture. Currently India ranks 2™ in
the world in terms of the aquaculture production behind China, however Indian
production accounts for just 1/20" of what China Produces.

In India the total production of vannamei shrimps is almost 5 times higher than tiger
shrimps. Among the nine states with aquaculture shrimp production in the country
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; fuction comes from Andhra Pradesh alone. Guj
nearly 78% of the totﬂll;’l"(‘)’,‘,, of the total vannamei production of Andhrg Prad':;:,t
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outperforms every other state in India.

N : i culture P monodon, regard|e
: .10 Shrimp Farmers in India had to ¢ ' . 88 of the
L{n:l 2:;21;3 a exp%s\lm to discases farmers cultured tiger shrimp, due to |ac) of
hig nli\;c shrimp species which was commercially accepted. Introduction of
S:Gnr::mei §hrimps in Indian aquaculture industry eradicated the disadvantages of

tiger shrimps and offered a more sustainable and culture friendly species.

As the years go by the area under culture '(AUC) for Indian Shrimp aqqulture i
cxpectc;i 1o increase and with the.afloptlon of bettgr management practices for
shrimp farming in India the productivity of Vapnagnm shrimp species will continue
to improve thereby expanding the total production in the country. ,5
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