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Abstract

Shrimp farming is a technology-driven and risk-intensive food production system. Shrimp
farms are remotely located and farmers need customized farm advisories, which the con-
ventional extension systems are not able to provide. To provide technology advisories to
the stakeholders, an android mobile application, CIBA ShrimpApp, was developed in 2018,
based on the information and format requirements of the shrimp farmers using Java lan-
guage as front end and the data bases were created as back end through Structured Query
Language (MySQL). The app contains eight modules, viz. better management practices of
shrimp farming, quantification of inputs, on-farm disease diagnosis, on-farm risk assess-
ment, Frequently Asked Questions (FAQs) in shrimp farming, regulations, advisories and
updates and posting queries which were integrated as a mobile application. The app has
more than 27,500 cumulative downloads and has a rating of 4.5 out of 5.0. The application
was found to have improved the knowledge level of end users to the tune of 20-37%. The
Google firebase application data showed that 98.4% of users of CIBA ShrimpApp were
free from errors and crashes. An evaluation study conducted among sample regular users
indicated that the app aided in farm decision-making and its design functionality and exten-
sion service function were perceived to be efficient. Considering the all-pervading mobile
phone connectivity and affordability, smart phone-based mobile applications and data ana-
Iytics can play a significant role in shrimp farm advisory services and its sustainability.
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Introduction

Shrimp farming is a technology-intensive and high investment food production system.
Shrimp is a high-value commodity alone contributing 71% of Indian seafood export earn-
ings worth 5 billion USD. Introduction of specific pathogen free (SPF) Pacific white
shrimp (Penaeus vannamei) farming in 2010 has quadrupled the Indian shrimp production
from 0.15 MMT in 2008-2009 to 0.815 MMT in 2020-2021 with an enhanced average
productivity of 6.0 tonnes/ha (MPEDA, 2021). Though profit is relatively higher in shrimp
farming, it is equally susceptible to diseases and other production risks in the form of pond-
driven stress factors. Therefore, farm advisory services are important to enhance the tech-
nical capabilities of the farmers to adopt appropriate farming practices and facilitate them
to access quality farm inputs, diagnostic services and premium market (Joffre et al., 2017;
Engle, 2017; Kumar and Padmaiah 2012; Ngugi et al., 2018; Obiero et al., 2019). Return to
investment on farm advisory services is estimated at around 58% (Alston et al., 2000; Der-
con, et al. 2009) and could be attributed for increased production and household income
of farmers to the tune of 18-30% (Asres et al. 2013; Davis et al. 2013; Msangi and Batka
2015; Gideon et al., 2018). In India, fisheries are the provincial subject; hence, the states
have the major responsibility in providing extension advisory services. Though fisheries
and aquaculture contribute significantly to food production, employment generation, soci-
etal development and national economy, it has not been adequately supported with a formal
dedicated extension service at state level (Kumaran et al. 2012; Sadamate et al. 2019).

The Departments of Fisheries (DoFs) of states due to their limited reach, welfare-centric
functions, lack of manpower, extension service orientation and budgetary constraints are
constrained to perform this role efficiently (Kumaran et al., 2012). Many ICT-aided pro-
jects were undertaken to provide extension support, but due to their narrow focus and lim-
ited geographical attention, they could not make an impact (Walsham, 2013; Evans, 2018a;
Alagappan and Kumaran, 2016a, b; Vimala et al. 2017, Monica et al. 2019). Nevertheless,
development of mobile networks that support greater data speeds and connectivity even in
remote geographies and affordable prices of mobile handsets across the globe facilitated the
exponential rise of mobile applications to bridge this communication gap in a relevant mode
to the end users and facilitate research, extension, farmers, input and market integration
(World Bank, 2012). Studies have revealed that mobile phone-based information pathway
could ameliorate the major impediment, the access to farm advisory, for raising agricultural
productivity among smallholders (Aker Christopher Ksoll 2016; Karanasios and Slavova,
2018; Sontakki and Subash, 2017). Furthermore, mobile applications were found to have
ensured bidirectional information flow (Anand and Kumaran, 2017; Sontakki and Subash,
2017), customized advisories to the farmers, broken information asymmetry and enhanced
knowledge level among the farmer segments (Aker, 2008; Kumar and Padmaiah, 2012; Lee
and Bellemare, 2013; Ganesan et al., 2013; Katengeza et al., 2014; Mahedi Hasan, 2015;
Reddy et al., 2017; Thokozani and Fredy Kilima 2019; Vimala et al. 2017).

Elfeky and Masadeh (2016) and Brize-Ponce (2016) confirmed that the use of mobile
learning (apps) was more effective on end user’s knowledge than the use of traditional
teaching approaches, due to the availability of the device without the restrictions of time
and place. Shrimp farmers constantly seek information from online sources and are posi-
tively receptive towards accessing technology information through mobile applications
(Kumaran et al. 2012). In this context, an Android mobile application, with need-based
information modules on Pacific white shrimp (Penaeus vannamei), was developed and
launched. It is essential to assess the performance of mobile application in fulfilling the
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intended objectives. Earlier studies have assessed the effectiveness of mobile advisory
models through farmer awareness of new practices, knowledge acquisition and retention
and knowledge sharing (Elfeky and Masadeh 2016; Briz-Ponce et al. 2016; Monica et al.
2019). Similarly, knowledge gain by the end users and their perception on innovation
attributes were the criteria used to evaluate the ICT-aided expert systems (Thammi Raju
et al. 2006; Alagappan and Kumaran, 2016a, b). The present study was therefore taken up
to ascertain the process of mobile application development and evaluate its effectiveness in
terms of reachability, knowledge improvement and functional utility.

Methodology
Development of mobile application on shrimp farming

An android mobile application was developed adopting the Software Development Life Cycle
(SLDC) approach comprised of eight phases and relevant methodologies as given in Table 1.
Eight information modules, viz. better management practices of shrimp farming, quantifica-
tion of inputs, on-farm disease diagnosis, on-farm risk assessment, Frequently Asked Ques-
tions (FAQs) in shrimp farming, regulations, advisories and updates and posting queries, were
integrated in the mobile application. The internal consistency and validity of the modules
were evaluated with appropriate reliability tests and judgement validation by domain subject
matter specialists. The contents of the modules were translated into programming language
wherein the programme specifications were converted into software instructions. Android Stu-
dio version 3.4.2 Integrated Development Environment was adopted for the development of
mobile application with Java language as front end and the data bases were created as back
end through Structured Query Language (MySQL) as adopted by earlier studies (Navjot Gaur,
2016; Monica et al., 2019). The framework for knowledge representation of the mobile appli-
cation along with the modules is depicted in Fig. 1.

Assessing the efficiency of mobile application

The present investigation adopted a combination of methods to assess the efficiency of
mobile application. Pliakoura et al. (2018) adopted a mixture of both with and without
user participation in evaluation of an agricultural mobile application. The efficiency of
CIBA ShrimpApp was studied based on (a) awareness about the mobile application meas-
ured as number of end users who accessed mobile app for information and its cumulative
downloads, (b) knowledge acquisition in terms of knowledge gain (before vs after expo-
sure to the app), (c) perceived utility of the mobile app modules, (d) subject matter que-
ries received and responded through the mobile application and (e) desk-top review of the
mobile application.

Knowledge test

Knowledge was operationalized as the quantum of scientific information known to the
respondents, and ‘Knowledge gain’ was construed as the quantum of information newly
learnt by an individual on exposure to the mobile application. A teacher-made knowledge
test was prepared in consultation with the subject matter specialists. The knowledge test is
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Fig. 1 Framework for knowledge representation in CIBA ShrimpApp

comprised of 35 questions covering the important aspects of the app modules. The test was
content validated and pre-tested for its internal consistency and reliability.

Perception analysis

Perception is operationalized as the opinion of end users on the functional attributes of
mobile application measured in terms of its usefulness in farm decision-making, design
functionality and extension service function. A Likert type perception index containing 27
statements reflecting the above attributes was developed in consultation with the subject
matter experts, extension specialists and progressive farmers. The responses were collected
in a three point continuum, viz. ‘greater extent’, ‘to some extent’ and ‘least extent’ with
scores of three (3), two (2) and one (1), respectively. The scores of the individual were
added to arrive at the perception score of the individual respondent. Based on the scores,
the perception index for each attribute was calculated using the following formula:

Individual respondent’ s score

Perception Index = x 100

Maximum possible score

A purposive sample of 180 shrimp farmers in India who had used the mobile applica-
tion on regular basis was chosen as respondents to ascertain the effectiveness of developed
mobile application. The primary data were collected directly from the farmer users through
a structured questionnaire. In addition to that, an online survey form was also designed and
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posted in app itself to ascertain the user perceptions. As per the institutional guidelines, the
questionnaire used for data collection included a declaration which stated that the informa-
tion provided by a respondent is required for research purpose and will not disclosed with
any other person or entity, thereby the anonymity of the respondent and ethical considera-
tions were taken in to account.

Desk-top assessment of the mobile application

Using in-app feedback module, Google analytics and Google play store review were car-
ried out to assess the effectiveness of the application. In-app rating of major modules was
taken for the content appropriateness, functionality of the application, user friendliness,
layout design, speed, reliability and interactivity. Google analytics and Google play store
data were used to ascertain the total down loads, country wide usage, cumulative rating,
queries answered, frequency of usage, gender and age group usage, module wise usage,
time taken to use the modules and users’ review.

Descriptive statistics like percentage analysis, mean and standard deviation were used to
analyze the data. Garret ranking procedure was used to rank the modules and the individual
rankings were converted into scores based on the Garret table (Garret and Woodworth,
1969). Paired-sample ‘t’ test was used to find out the knowledge improvement of respond-
ents ‘before vs after’ exposure to the mobile application.

Results and discussion
Modules of the mobile application—CIBA ShrimpApp

The android mobile application ‘CIBA ShrimpApp’ was published in the Google play
store in 2018 and can be installed free of cost, occupies 27 MB of internal space and oper-
ated in an off-line mode too. The dashboard of the app is like the window of the applica-
tion, wherein eight technology modules have been listed for user friendly access. A brief
description of the modules is given below.

i. Module on better management practices (BMPs): It contains textual as well as pic-
torial contents on shrimp farm site selection, pond design, pond preparation, seed
selection, stocking, feeding, feed management, soil and water quality management,
health management, farming regulations, food safety and record keeping which are
lucidly explained with illustrations.

ii. Input calculation module: The module on input calculations contains eight calculators
to estimate the critical inputs for shrimp farming, viz. the pond area and volume, total
biomass in the pond, disinfection requirements, feed rationing, feed management,
mineral requirement, soil pH adjustment and aeration requirement. The end user has
to enter the relevant input parameters after which the results would be displayed with
the respective units.

iii. On-farm disease diagnosis module: An image-based disease diagnosis module has
been incorporated. The user can identify a disease infection on farmed shrimp proba-
bilistically by comparing the symptoms of farmed shrimp with a given list of images
of diseased shrimp. It contains two sets: common and confirmatory symptoms of
known diseases. The end user has to choose the relevant images in both the categories
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vi.

Vii.

Viii.

and if the symptoms are matching in both the sets, the application would display a
probable disease (needs confirmation with lab tests) and display further information
on causes, management, etc., which will enable the end user to make an informed
decision. In case the symptoms do not match in both the sets, then the app would
advise the user to upload the symptoms and other parameters as a query in the post-
a-query option of the app.

On-farm risk assessment module: The user can assess the production risk status of his/
her shrimp farm by answering a sequence of multiple choice questions (MCQs). The
module is further divided into three phases (phase 1, up to 40 days of culture; phase 2,
between 41 and 80 days of culture; and phase 3, above 81 days of culture) and the user
depending on his crop stage can choose the required phase. In each category, a set of
MCQs are placed. Whenever the user chooses a wrong answer for critical questions,
a pop-up menu automatically appears and displays that his farm is at risk. The user
can continue answering, and at the end, the module displays the risk level of the farm
and risk factors and recommends appropriate management measures to tackle those
risk factors.

Updates and advisories module: A dynamic module on updates and advisories enables
the user to receive real-time advisories and updates posted by the host institution. The
updates are in the form of downloadable PDF files. The users receive notification
when files are uploaded and can later be downloaded when the user connects with
the mobile data.

Government of India regulations and guidelines module: The regulations and guide-
lines for shrimp farming stipulated by the Government of India were summarized in
a module along with downloadable utility forms for registration/renewal of farms
with the Coastal Aquaculture Authority (CAA) of India, the regulatory body of the
Government. The regulations and guidelines given in that module are applicable only
to Indian shrimp farmers. In addition, it contains the lists of approved brood stock sup-
pliers, hatcheries (seed sources), farms and laboratories (diagnostic labs) as posted in
the CAA website. This compact information is extremely useful for the stakeholders.
FAQ module: The FAQ module contains possible queries along with explanations
related to P. vannamei shrimp farming from pond preparation to post-harvest handling.
The user can choose the language (vernacular) and font size to make it easier to read
and comprehend. Keyword-based search option is also available to list the queries on
a particular topic.

Post-a-query module: The important feature is the “Post a query” module, through
which the end user can submit the query in the form of text or/and images of his
shrimp or pond which is received as an e-mail message in the dedicated mailbox at
the host institute. The expert advisory on the queries are responded to within two
working days (48 h).

Efficiency assessment of CIBA ShrimpApp

Awareness about the mobile application: Perusal of Google play store console is car-
ried out to know the awareness about the app among the stakeholders and it revealed
a cumulative 27,587 downloads indicating the actual number of shrimp stakeholders
who had seen and downloaded the app. Furthermore, the data analyses showed that
it has maintained a Google cumulative rating of 4.5 out of 5.0. Data revealed that
the application was utilized by the stakeholders from 173 different countries across
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Fig.2 CIBA ShrimpApp users across the countries highlighted in brownish-red colour

the world (Fig. 2), and among them, Indian users were the maximum (81.50%) fol-
lowed by the Indonesians (3.9%). It further indicated that content given in the app
is applicable to P. vannamei shrimp farming operated across the tropical belts of the
globe. Monica et al. (2019) reported that Direct to Farmers (D2F) mobile extension
service achieved a rapid and broad reach of agricultural information to farmers, across
geographies and farmer categories. Other studies have also demonstrated the capabil-
ity of mobile extension to reach previously excluded farmers at a very low marginal
cost (Ricker-Gilbert et al., 2008; Shawn and Fernando, 2012; Mbo’o-Tchouawou and
Colverson, 2014).

ii. Knowledge acquisition in terms of knowledge gain: The pre- and post-exposure knowl-
edge score in Table 2 indicated that the mean pre-exposure knowledge scores of
extension worker and farmer respondents, respectively, were 24.21 and 18.25. The
mean post-exposure knowledge scores were 29.18 and 25.18 for extension workers
and farmers, respectively. The mean percentage of enhancement in the knowledge
level of respondents’ post-exposure to the mobile application was 20.53% and 37.98%,
respectively, for farmers and extension workers. The knowledge gain was higher for
farmers than extension workers, possibly because the extension workers had an ex-
ante higher knowledge acquired through their education and professional trainings.
Statistical analysis showed that the knowledge gained due to mobile app is signifi-

Table 2 Knowledge level and knowledge gain of end users before and after exposure

S.No Respondents Mean score + SD (Max 35) Percentage Paired ‘t’ score
of knowledge
Pre-exposure  Post-exposure  onhancement
1 Fishery Extension Personnel 24.21+2.45 29.18+2.28  20.53% 16.73%%*
2 Shrimp Farmers 18.25+2.90 25.18+2.56  37.98% 31.32%*

“*Significance at 1% level (p <0.01)
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iii.

iv.

Fig.3 Subject matter wise
queries received and answered Market info
through the app

cant (p <0.01). Previous studies using expert systems for knowledge improvement in
agriculture and allied sectors also indicated that knowledge dissemination through
mobile and ICT applications was rapid, wider and aided in significant improvements
in the knowledge level of end users in India (Thammiraju et al., 2005; Sivagami and
Karthikeyan 2009; Kumar and Padmaiah, 2012 and Alagappan and Kumaran, 2015).
Queries received and answered through the app: Post a query module was used by the
end users to submit their queries and get clarification from subject matter specialists.
A dedicated email ID was assigned to receive the end user queries and about 5600
queries were received and the same were responded by experts within 48 working
hours. Among the queries received, soil and water quality management (37.60%) and
health management (29.20%) in shrimp farming were the major subjects (Fig. 3).

Perceived utility of the mobile app modules: The users’ perceptions on the applica-
tion of the mobile application in their farming operations are presented in Table 3.
The respondents perceived that the mobile application aided in quality seed selection
(71%), estimation of various inputs (73%), disease diagnosis and prevention (65%) and
water quality management (63%) to a major extent. Majority of the respondents (70%)
felt that the mobile application established linkage between the scientific institution
and the end users. Similarly, majority of the end users perceived positively on the
application of the app design and functionality (62%), user friendliness (64%), con-
nectivity (60%) and unambiguous technical content provided. Most of the respondents
felt that the application served extension education function effectively. About 60%
of respondents perceived that advisories given in the application were practically
worked to a satisfactory level. About three-fourth of respondents (73%) felt that the
application served as a knowledge improvement tool. Studies conducted to ascertain
the user perceptions on expert systems on agriculture and shrimp farming revealed
similar findings on their content and functionality (Sivakami and Karthikeyan, 2009;
Alagappan and Kumaran, 2016a, b). Almost half of them (51%) opined that farmers
required training to use the application and share the app information with their fellow
farmers. Furthermore, it was also felt that the contents may be translated into vernacu-
lar languages for the benefit of small scale farmers. Therefore, awareness camps need
to be conducted extensively on the mobile application among the stakeholders and
convert the app into major vernacular languages which are important steps to enhance
the wider usability of mobile application. Bidit et al. (2011) found that mobile phone
use by Bangladesh farmers is hampered by language barriers. The user preferences

Health
management
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aeration
4%
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Table 4 Ranking of technology

modules of CIBA Shrimpapp Modules Garret score Percentage Ranking
Input calculations 4702 68.10 I
BMPs 4233 61.30 I
Disease diagnosis 4243 61.50 I
Risk Assessment 4144 60.10 v
Updates & Advisory 3914 56.70 VI
Govt. Regulations 3871 56.10 viI
Post a Query 3772 54.70 VI
FAQs 3958 57.40 \%

and ranking of modules are given in Table 4. Among the modules, input calculators
module was ranked as the first (68.10%) followed by disease diagnosis (61.50%) and
BMP module (60.10%). Successful and profitable shrimp farming is a function of
input optimization and disease prevention; therefore, these modules were efficiently
utilized for day-to-day operations in shrimp farming; hence, they ranked top among
the modules.

v. Desk-top review of the mobile application: Google Firebase and Analytics platforms
helped to access the overall performance of the mobile application. Google fire-
base application data revealed that 98.4% of users of CIBA ShrimpApp were free
from errors and crashes. The main source of information about the CIBA Shrimpapp
to users was social media (41.5%) like Facebook and WhatsApp followed by pro-
grammes of the host institution ICAR-CIBA (33.8%). One-third of the end users (36%)
expressed that they consulted the mobile application on a daily basis and about 27%
consulted it weekly. These results confirmed that CIBA Shrimpapp is being widely
used by the stakeholders for accessing technology information (Figs. 4 and 5). Errors
and crashes could negatively influence the usability of the application and might lead
to uninstallation by end users. The Google Firebase application data showed that
98.4% of users were free from errors and crashes (Fig. 6). In view of the above find-
ings, it could convincingly be stated that the mobile application was effective in dis-
seminating the technology information among the stakeholders, knowledge and skill
capacity enhancement and established a linkage between the technology institution

Fig.4 Source of information
about CIBA Shrimpapp

Directly Social media,
through CIBA, 41.56
33.77
Publications,
5.19
Technician, Fellow farmer,
10.39 9.09
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Fig.5 CIBA Shrimpapp fre-
quency of usage

Monthly, 17.5,

0,
18% Daily, 36.25,

36%

WeeKkly, 28.75,
29%
2-3daysina
week, 17.5,
17%

and the end users. Pliakoura et al. (2018) in their study concluded that a smartphone or
a tablet coupled with a data ‘packet’ is a valuable tool for the new age farmer, thereby
saving time and money.

Conclusion

The present study has revealed that mobile application CIBA ShrimpApp is an important
contribution to the shrimp farming sector and has been found to be effective in dissemi-
nating the technology information to the end users. The farmers and extension workers
perceived mobile application as a potential tool for knowledge improvement. It enabled
the bidirectional flow of information between the research institution and end users in get-
ting field feedback through receiving and answering queries. Considering the all pervad-
ing mobilephone infrastructure, the mobile application based technology advisories play a
major role in minimizing the information communication gap in shrimp aquaculture and it
may help to a large extent to speedup and enhance the quality of farm extension services.
However, the efficiency of mobile application for extension services would depend on con-
stant updating of the modules based on field requirements and translation of the modules in
vernacular languages to cater to a larger and wider clientele of shrimp farmers.
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