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Abstract

An assessment of mobile applications in Bangladesh agriculture is yet to examine
considering their functional coverage, institutional origins, adoption dynamics, and
temporal sustainability. Total 28 applications were identified and categorized across crop
advisory, livestock, fisheries, marketing, and fertilizer services. The ecosystem is heavily
skewed towards crop advisory, which accounts for 71% of all apps, while fertilizer
management and fisheries remain critically underserved despite their strategic importance
to national food systems. Public-sector agencies dominate app development, lending
credibility and facilitating wide dissemination, while private and commercial actors are
increasingly shaping the landscape through market-linkage, financial services, and
value-chain integration. Adoption patterns reveal pronounced inequality: a small group of
flagship applications—Khamari, Smart Krishi, iFarmer Sofol, and Cropwise Grower
Bangladesh have achieved substantial penetration (2100,000 downloads), whereas the
majority function as niche tools with limited reach and influence. Temporal analysis
indicates that early entrants (2015-2018) demonstrate greater longevity, the expansion
phase (2019-2020) generated the highest sustained uptake, and recent releases
(2024-2025) remain largely confined to early-adoption stages. Despite growing diffusion,
the technological depth of these applications remains limited. None integrate advanced
digital agronomy tools such as remote sensing, geographic information systems, or
image-based diagnostics, and fertilizer recommendations rely predominantly on static,
location-specific datasets rather than dynamic, data-driven decision models. These gaps
constrain the potential of mobile platforms to deliver precision, scalability, and adaptive
decision support. Strengthening Bangladesh’s digital agronomy ecosystem will require
deliberate strategies that promote sectoral balance, technological integration, and long-term
sustainability, enabling mobile advisory systems to evolve into robust precision agriculture
platforms that enhance farmer resilience and national food security.
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1. Introduction

Digital technologies are rapidly transforming agricultural systems by reshaping how
information, services, and markets reach farmers. Among these technologies, mobile
phones have emerged as a particularly powerful tool for improving extension delivery,
reducing transaction costs, and enhancing climate resilience in low-income agrarian
economies (Aker, 2017; Mittal & Mehar, 2016). Mobile-based services enable near-real-time
dissemination of agronomic advice, price information, weather alerts, and financial
services, offering scalable solutions to long-standing constraints in conventional extension
systems. In Bangladesh, where agriculture remains central to livelihoods and food security,
the rapid expansion of mobile penetration and internet connectivity over the past decade
has created a fertile environment for digital agritech innovations (FAO, 2021; World Bank,
2020). Capitalizing on this digital momentum, a wide range of stakeholders including
government agencies, private startups, non-governmental organizations, and international
development partners have launched agricultural mobile applications targeting crop
management, livestock, fisheries, fertilizer use, pest and disease control, market price
transparency, and weather advisories. These applications are increasingly positioned as
complementary or even alternative channels to traditional extension services, particularly
for smallholder farmers who face limited access to field-based advisory support. However,
despite the apparent proliferation of agricultural apps, the digital agronomy ecosystem in
Bangladesh remains fragmented. Adoption levels vary sharply across applications,
functionality is uneven, and several strategically important domains most notably fertilizer
optimization and fisheries are persistently underrepresented (Kamal & Bablu, 2023; Akter
& Tan, 2024). Village-level assessments further highlight structural barriers to scale,
including limited ICT literacy, intermittent connectivity, weak institutional integration with
public extension, and uncertain long-term maintenance of digital platforms (Rahman &
Akter, 2021; Islam et al., 2022; Akter & Tan, 2024).

Existing research on digital agriculture in Bangladesh has largely focused on
single-intervention evaluations or localized adoption studies, providing valuable but partial
insights. What remains largely absent is a comprehensive national-level inventory and
benchmarking of agricultural mobile applications that examines sectoral coverage, adoption
dynamics, and sustainability over time. Evidence from South Asia more broadly suggests that
mobile agricultural services can enhance productivity and resilience, yet without systematic
national benchmarking it is difficult to identify structural gaps, assess longevity, or evaluate
whether the digital ecosystem is evolving toward more advanced, data-driven decision
support (Aker, 2017; Mittal & Mehar, 2016). Such benchmarking is particularly critical as
Bangladesh seeks to align digital agriculture with broader goals of precision farming, climate
adaptation, and food system transformation.
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Against this backdrop, the present study compiles and analyzes a structured dataset of 28
agricultural mobile applications operating in Bangladesh. Applications are classified across
nine functional domains and evaluated using three core dimensions: adoption (measured
through download tiers), temporal phase of entry (from early adoption to recent launches),
and sustainability (based on update frequency and continuity of service). Beyond mapping
diffusion patterns, the study critically examines the technological depth of existing platforms.
A central concern emerging from preliminary evidence is the near-complete absence of
advanced digital agronomy tools such as remote sensing, geographic information systems
(GIS), image-based diagnostics, and dynamic fertilizer recommendation models which are
essential for transitioning from generic advisory services to precision agriculture. The study is
guided by the hypothesis that, despite rapid growth in the number of agricultural mobile
applications, Bangladesh’s digital agronomy ecosystem is characterized by functional
concentration, uneven adoption, and limited technological sophistication, thereby
constraining its potential contribution to precision agriculture and sustainable intensification.
Accordingly, the objectives of this research are to: (i) systematically inventory and classify
agricultural mobile applications in Bangladesh across functional domains; (ii) assess adoption
patterns and temporal sustainability of these applications; (iii) identify sectoral and
technological gaps, with particular attention to fertilizer management and data-intensive
functionalities; and (iv) derive strategic insights for strengthening digital extension systems.
The ultimate impact of this study lies in providing an evidence-based foundation for policy,
investment, and innovation in digital agriculture. By identifying priority gaps and structural
weaknesses, the findings aim to inform policymakers, extension agencies, researchers, and
private developers on how mobile platforms can evolve into integrated, precision-oriented
advisory systems. Such transformation is essential for enhancing farmer resilience, improving
nutrient management efficiency, and advancing national food security in an increasingly
climate-constrained agricultural landscape.

2. Materials and Methods

2.1 Study design and data sources

This study employed a mixed-method benchmarking approach combining systematic app
identification, database compilation, and sectoral clustering. The primary aim was to
construct a comprehensive inventory of mobile applications relevant to agriculture in
Bangladesh and analyze their adoption, functionality, and update status. Mobile applications
were identified through the following multiple sources to ensure completeness:

» Google Play Store searches using keywords in Bangla and English (e.g, “$f,” “Krishi,”
“Bangladesh agriculture”).

» Government portals such as the Ministry of Agriculture, Department of Agricultural
Extension (DAE), Bangladesh Agricultural Research Council (BARC), and Bangladesh
Meteorological Department (BMD).
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» Private and NGO initiatives including iFarmer, ACI Limited, and Syngenta.

» Academic and development literature reporting pilot projects and ICT-based extension
services

2.2 Inclusion criteria
Applications were included if they met the following conditions:

» Direct relevance to agriculture in Bangladesh (crop, livestock, fisheries, market, finance,
fertilizer, pest management, or weather).

» Availability on the Google Play Store or documented in official portals.
» Active or updated within the last five years (2020-2025).
» Targeted toward farmers, extension agents, or agricultural stakeholders.

» Excluded were apps not specific to Bangladesh, generic weather apps, or tools without
agricultural functionality.

2.3 Data analysis and visualization

Each agricultural mobile application was systematically documented in a CSV inventory by
recording its name, sector, organization type, download tier, year of starting, core
functionality, data source, target user group, impact level, and last update year to ensure
consistency and comparability across the dataset. Impact levels were defined by adoption and
scope: high-impact apps had over 50K downloads, regular updates, and institutional support;
medium-impact apps recorded 10K-50K downloads with consistent advisory functions; and
low-impact apps had fewer than 10K downloads, pilot status, or limited scope.

To examine the evolution of agricultural mobile applications in Bangladesh, apps were
categorized by release year and update history into four phases: Early (2016-2018),
Expansion (2019-2020), Consolidation (2021-2023), and Recent (2024-2025). Download
counts served as proxies for impact, classified as high (2100K), moderate (50K+), or low (<
10K). Data from official app stores and developer websites were compiled into a
timeline-impact matrix and visualized with a stacked column chart, enabling comparative
analysis of development trends, update frequency, and user engagement across phases. The
dataset was analyzed using Excel and Python-based visualization tools. Multiple graphical
outputs were generated to highlight adoption, lifecycle, and sectoral coverage.

3. Results

3.1 Characterization of agricultural apps

The characterization of 28 agricultural mobile applications in Bangladesh highlights the
diversity of target users, data sources, and service patterns across the ecosystem (Table 1).
Farmers are the primary beneficiaries, with most apps designed to deliver general crop
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advisory, fertilizer guidance, pest and disease management, and market information.
Specialized services extend to livestock keepers (Digital Khamari, Khamar Guru), fish farmers
(Aquaculture WMS), and climate-vulnerable communities (BAMIS), reflecting attempts to
broaden digital agronomy beyond staple crops. Data sources vary considerably. Government
platforms (e.g., Krishoker Janala, Krishi App, SRDI Fertilizer Recommendation) rely on official
extension manuals, soil fertility maps, and crop calendars, ensuring scientific credibility and
consistency. Research institutions contribute diagnostic datasets (Rice Profile, Dhan Sorokha),
while commercial companies integrate proprietary agronomic R&D, weather APIs, and fintech
data (Fosholi, Cropwise Grower Bangladesh, iFarmer Sofol). Private initiatives often combine
government extension data with ICT integration (Krishi Totho, Hater Mutoy Krishi), creating
hybrid advisory services. Service patterns reveal following three dominant clusters:

» Comprehensive advisory apps offering bundled services (crop practices, fertilizer,
pest/disease, market prices, weather forecasts).

» Specialized diagnostic tools focusing on single functions such as pest/disease identification
or fertilizer recommendation.

» Market and finance apps linking farmers to price information, input suppliers, and credit
(Bazardor, iFarmer, Folon).

Compared to crop advisory, fertilizer and fisheries apps remain underserved,
underscoring the need for targeted innovation in these critical areas. Importantly, none of the
apps employ modern technologies such as remote sensing, GIS, or image-processing for
real-time crop monitoring. Fertilizer advisory tools rely on static, site-specific datasets rather
than dynamic, crop demand-based models.

3.2 Functional distribution

The functional distribution of agricultural mobile applications in Bangladesh
demonstrates a strong emphasis on general crop advisory services. As shown in Fig. 1, exactly
20 apps (71%) provide crop-related guidance, while livestock advisory accounts for 4 apps,
fisheries advisory for 1 app, agricultural marketing advisory for 3 apps, and fertilizer advisory
for 2 apps. This concentration reflects the prioritization of staple crop production systems in
digital extension. However, the analysis also reveals a critical gap in advanced
technology-based solutions: none of the apps employ remote sensing, GIS, or
image-processing algorithms for real-time crop monitoring or precision farming. Fertilizer
advisory tools (Khamari, SRDI Fertilizer Recommendation) rely on static, site-specific
datasets rather than dynamic, crop demand-based models, limiting their adaptability to
changing field conditions.
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Fig. 1 Distribution of agricultural mobile applications by functional category

3.3 Organizational Distribution

The organizational distribution of app developers reveals the dominance of government
institutions. As illustrated in Fig. 2, government agencies are responsible for 12 apps, private
initiatives for 9, commercial companies for 6, and academic institutions for only 1. The strong
government presence ensures credibility and wide dissemination, yet the relatively low
academic contribution suggests untapped potential for research-driven innovation. Private
and commercial actors are increasingly active, particularly in market linkage and
fintech-enabled advisory services, indicating diversification of the ecosystem.

m Government

= Private
Initiative

= Commercial
compay
= Academic

Fig. 2 Organizational distribution of app developers



41

Mobile Apps in Bangladesh

SIIOA\ UOISUIXT
‘S1910.1BaSY ‘SIOULIE,]

SI9YIOA\ UOISUIIXT

‘SI9UDIBSAY ‘SIauLIe]

Jururery Sur{aas siouLIey
aaissaadoud ‘syuapnig

sa18ojouyda) [yvg
Sundope s1ourey doa)

sao11d Ajrep Sunpayd
SJI9pEJ) PUE SI9ULIE,

aInynoenbe
puod Suisn s1auriej ysig

S.Jawrej
300353A1] Jap[oy[[eWS

aseqelep A[.19J [10S
[eUOTIEBU ‘SB[ 3592 [10S [(QYS

BJEP UOISUSIXd JA0D)

SIdV Joyream ‘sdn 1edxy

S)aselep YoIeasal [yvg

e3ep [eDLI0 WVA

SENGALD)
aanj[noenbe ‘s1osuss 0]

[0Jeasal ATeul19}oA Vg

sytodau
1dd d[qeiodxe ‘eyep 1s9) [10S UO paseq
SUOT)EPUIWW0AI I9ZI[1}.19] 01j109ds-a)1§

S9LI0lS

ssa20ns ‘ojur do11d Ajtep ‘seonoead dou)

SWIN.IOJ {SJSEJ9.10J JaY1BaM ‘9duepIng
oy1oads-douo ‘urtojrerd Surures]

suonnjos aseasip/isad Quawedeuewt

douo 2 [10s ‘ojur A3a11ea doa)

S9)EI J93IeW ASIM
-)0LISIp ‘saot1d A}ipowiwiod awin-[eay
S}J9[E ‘EJEp JOSUIS ‘SULIO}IUOW pUOq

Ojul UOI}EUIIIBA
‘saur[opIng jusuilea) ‘UonIlap Aseasiq

IQYS - A0Y

ysape[dueg
}1eWS - A0D)

BIPIN

Joo(-Auedwon
[BIOIaWWOY)

[4vd - 409
Junayrep
[eanynoLIdy jo

juauneda( - A0H

Auedwon
[BIOIaWWOY)

Nv4 - dlwepesy

(Y[

alkis

UG
Bilodls

UONEPUSWIWIO0IY
pzinied [qds 0T

sy Jews 6

Apng yoa], 013y 8

ddy ryve L

Jop.aezeq 9

SIM 21mnoenby S

(nve)
Leweyy e8Iq &

s1aAnq ndut {siourrey S|dV Jayream ssadoe Indut {s1s€23.10J Auedwon
doo [erIawwo) ‘@Y d1wouoide [y Joypeam ‘syrofe 3sad (Apiqedins doan [e10IoWWOY) Lojicee 1[0Yso, I3
sdox AI0SIApE SALIBYSY 2 YO0ISAAI] 2IMyMoLISY Llojbe I\

SSO0.0E SI9ULIEJ [BI9UIN) S9OIAIDS UOISUIIXI JA0D) ‘lonuoo aseasip/isad trepusfed dod)  jo AnSIUI - A0D bk e[eue| 19X OYSLIY] H

UONBWIIS?

SI9NIOAN UOISUIXH s1iepuafed do.ao piel4 ‘Anuenb paas (Aijiqelns
‘SI9DIBISIY ‘SIoULIE] ‘sdewr £31[119] [10S DYVL doo {suonepuaWII0dal I9ZIII8,] JYvd - A0D Blitel LIeuwreyy| 1
(rreduag) ‘ON
J13s 1981e], eje( Jo 93.anos SIIIAILS Jo adA], uoneziuesiQ aueN swepy ddy IS

sutaned 901A19S

pue ‘sa21nos ejep ‘siasn 398.1e) uo siseydwa yam ‘ysape[dueg ur siouLrej 10y sdde sajiqowr unsixs jo uonezrialoeley) "I d[qeL



M.S. Hossain et al.

42

SIauLIE] Jopoy[[ews

SI9ULIEJ SI9lljauaq ‘A0

saprnsad
Sursn s1ourey doan

3011) s1ourrey doan

aurpoy ojut
Surpaau s1auLie] [e1ausn
SISO UOISUBIXY

‘SIOYDIEISIY ‘SIoULIE,

SI9ULIB) 90Ty

apImuoneu
SI9ULIE) [BIAUSY

SI9NI0\ UOTSUIXT
‘SI9Y01B3SIY ‘SIULIEY

€1EP UOISUIIX JA0N)

UOIeULIOJuI
SI9ULIB) Pa1a)SIdalay

s[enuewt
uondaoad dond gyq

uonugodal
adew ‘s|qy 1oyyeam
@y drwouoJse ejuaduis

uoIsIAlq
LD ‘B1ep UOISUBIXA A0

NENAL
U0Je9sa LI [T

NENALLY
U0JB9sa LI 1YY ]

uone3aur yoayuy
‘s1a5e1ep A10SIAPE JOULIE,I

‘ejep JauLre] @ogwum_wwm

uonyeJdajul
auIpoY ‘suonn{os aseasip/isad
‘asn Jaz1[119] ‘A1osiape douo [e1auan

S90[AIBS
JUSWASEUBW UOIEULIOJUT JOULIE] JA0D)

Spo3aU [0.13U0D
159d {Sas0p papuaWw0dal ‘Juijpuey
aJes ‘saureping asn appnsad sapiaoig

uoneziundo
10y doo ‘smopurm guiferds apronsad
‘sisougerp aseasip/1sad paseq-adeur]

uoneIsajut
auipoy ‘A1osiape douo {sa1ales
UOISU3IXa ‘UOTEULIOJU] [eNY[NILI3Y

SUO[}EPUaWIW0Ja Juswadeue
‘saseastp/s1sad 9011 10j [003 d13s0UTeI(

SUOI}EPUSWIWI0IA. JUWATeurw
‘saseasip/s1sad ad1l 1oj [003 Jnsousel(

agdexul] Jo3Iew A unwwod
‘S921A19S SuruLIey ‘doueping
1Iadxa :p10ddns Suruiej auo-u-[[y

oyur aoLid

193U {S)SBIA.10] JAY[IBIM {SUOIIN[OS
aseasip/1sad ‘suonepuawwodal
J1az1[1.19] ‘A1ostape doa)

uoisialq
101-409

Juauneda(q
poo, H(-A09

oATRIIUI JeALI]

ejuaduAs
-Auedwod
[eDJOWIWOY)

QATIBNIUT JBALL]

REE
- 0Ieasay/A0n

[4dd
- 018353y /A0

ysapejdueg
JouLtey!
-Kuedwod
[eIDIaWIWOY)

Kuedwion
[eIDIaUIWO)

&

JRI

(ddy rystry)

(ddy 1axoystay)

JUB)SISSY 9pIONSad

ysape[dueg
Jomoln asimdor)

010, 1ystay

eUY0J0S Uey(

o[yoId 30y

uo[o4

10308 JouLIe!

61

81

LT

91

a1

71

el

al

11



43

Mobile Apps in Bangladesh

s1aonpoud }203SaAIT

apImuoneu
SI9ULIRJ [BI2USY)

SI9NIO AN UOISUIXY
‘SI9YD.IeaSAY ‘SIauLIe

$19M0.3 3{003SAATT

apImuoneu
SI9ULIRJ [BI2USY)

apimuoneu
SIQULIE] [EIDUAY)

(seare
9[qelaunA-a3ewI[d
A[readsa) apimuoneu
SI9ULIEJ [B1aUdY)

A10s1ApE 3[10W
SuIpaau SIauLIE) [BI9USY

SIauLIe)
9[qe198a4 pue 201y

S[eNUBWI UOISUIIXS JA0K)

SIdV Jayieam
‘BJep UOISUI)Xa JA0N)

S[V 1oyeam
‘e3ep UOISUIIXA JA0L)

e1ep Surpuly yoIessal [4g

S[dV Jayaeam
‘e)ep UOISUIXI JA0)

SA3AINS JaMIEW ‘S)aSEIRD
UOISUBIXd 3)BALI]

srepuaped douo
aInaLIsy Jo Anstuipy
‘ejep Joyeam g

S[enuew UOISU9Ixa JA0Y)

ejep uoISu9lxe JA0%)

Klos1ApeE ‘sa[npayds
UOIIBUIDIBA OJUI dSBASIP YI0ISIAI]

£10SIADE ‘S9[NPaYIS UOTJEUIIILA
‘OJUI 9SBISIP YIO0ISIAIT SIPIAOL]

ojur ao11d

193IBWI {S)SBIAI0) JOYIBIM ‘SUOIN[OS
aseasIp/1sad ‘suonepuawwodal
J19z1[119j ‘A10s1ape dou)

uoneULIOJUT JUSASEURW ASEASIP
pue ‘Yi[eay ‘pasy 3003saA1[ apiaoad

ojur ao11d

19y IeW S}SBID.I0J I9T[}BAaM :SUOTINOS
aseasip/1sad ‘suonepuswwodal
J19z1[n49j ‘Arosiape doa)

110ddns Ayunwwod

JauLIe] ‘ojut 2011d Jo3.1eW Juswageuew
aseasip/1sad ‘sauraping Jazi[11a)
‘sar8ojouya3 uononpoad do.o sapraoid

SMB[B SINS ‘S1ysnotp/spooy

10j Suturem A[.1ea {saLIoSIApe
Jayjeam oyy1oads-do.d {s3sedatog
[e9130[010333U-013E SAP1A0I]

seonoead uonedLu quawaSeuew
aseasip/1sad ‘sauleping 1az11.19)
‘sar8ojouypay uonanpo.ud doud sapiaod

K1osiape
ap1onsad ‘SUONEPUSUIUI0IAT JUSWIIET)
‘saseastp douo 10j {003 an3souserq

Kuedon
[e10IaWWO)

QATIENIUT 9JBALL]

QATIENIUT IBAL]

[4'14-40D

QATIENIUT 9JBALL]

QATIENIUT 91BALL]

2oLy
Jo AnstuIp
B ANG - 409

QATIENIUT 9JBALL]

QATIBNIUT 9JBALL]

SRBIkIR

RI Blios|b

le ko3|

R rielk
sl

lleseblg)

19)SEI 1YSLIY

oypuoq Teureyy

10q 32y 1St

nano.eweyy

ysLy Jejdueg

ysape[dueg

TSty Jopeury

SINVE

[YSLIy
Koy Jo1ey

Blodledk  BYSINIYD J]0YSO

8¢

LT

9¢

SC

¥

(4

44

1z

0¢



44 M.S. Hossain et al.

3.4 Temporal distribution and duration

The temporal distribution of apps, along with their duration of activity, is presented in Fig.
3. Early launches (2015-2018), such as Krishoker Janala and Hater Mutoy Krishi, have
sustained long durations (7-9 years). Expansion-phase apps (2019-2020), including
Khamari, Fosholi, and Smart Krishi, show moderate durations (5-6 years).
Consolidation-phase apps (2021-2023), such as Folon, Agro Tech Study, and Dhan Sorokha,
exhibit shorter spans (2-3 years). Recent launches (2024-2025), including Digital Khamari
(BAU) and Aquaculture WMS, remain in their initial stages.

3.5 Adoption and download impact

Adoption levels, measured by download counts, vary widely across applications. As shown
in Fig. 4, high-impact apps (2100K downloads) include Khamari, Smart Krishi, iFarmer Sofol,
and Cropwise Grower Bangladesh. Moderate-impact apps (50K+) include Krishoker Janala,
BAMIS, and Banglar Krishi. The majority of apps fall into the low-impact tier (<10K
downloads), including specialized tools such as SRDI Fertilizer Recommendation, Rice Profile,
and Fosholer Chikitsha.

Krishi Master |
Khamar bondho |
krishi hat boi |
khamarGuru |
Banglar Krishi ]
Amader Krishi Bangladesh ]
BAMIS |
Hater Mutoy Krishi
Fosholer Chikitsha |
(Krishi App) |
(Krishoker App) ]
Pesticide Assistant |
Cropwise Grower Bangladesh ]
Krishi Totho
Dhan Sorokha
Rice Profile |
Folon |
iFarmer Sofol |
SRDI Fertilizer Recommendation App ]
Smart Krishi |
Agro Tech Study ]
BARI App |
Bazardor ]
Aquaculture WMS
Digital Khamari (BAU)
Fosholi :
Krishoker Janala (Farmer’s Window) |
Khamari

2014 2016 2018 2020 2022 2024 2026

Name of the Apps

Years of App starting and update
Fig. 3 Timeline of app starting years and durations



Mobile Apps in Bangladesh

Krishi Master
Khamar bondho
krishi hat boi
khamarGuru
Banglar Krishi
Amader Krishi Bangladesh
BAMIS

Hater Mutoy Krishi
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(Krishi App)
(Krishoker App)
Pesticide Assistant

dé Cropwise Grower Bangladesh
< Krishi Totho
é Dhan Sorokha
< Rice Profile

Folon

iFarmer Sofol

SRDI Fertilizer Recommendation App
Smart Krishi

Agro Tech Study
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(o]
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Fig. 4 Download-based adoption tiers of agricultural apps
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3.6 Phase-wise impact distribution

Fig. 5 presents the phasewise distribution of agricultural mobile applications in
Bangladesh segmented by download tier, offering insights into temporal trends in user
engagement and app impact. The Early phase (2016-2018) shows a balanced mix, with one
highimpact app (2100K downloads), three moderateimpact apps (50K+), and two lowimpact
apps (=10K), reflecting the initial experimentation with digital agronomy tools. The
Expansion phase (2019-2020) is comparatively modest, with one highimpact app and three
lowimpact apps, but no moderateimpact entries, suggesting uneven uptake despite continued
development. The Consolidation phase (2021-2023) demonstrates stronger traction, with
two highimpact apps, one moderateimpact app, and three lowimpact apps, indicating gradual
improvement in both scale and diversity of adoption. The Recent phase (2024-2025) records
the highest number of launches, with two highimpact apps, three moderateimpact apps, and
seven lowimpact apps, highlighting a surge of new initiatives still in early adoption stages.
These findings underscore that while app development has accelerated in recent years,
sustained user engagement remains concentrated in select tools, emphasizing the need for
strategic dissemination, farmercentric design, and longterm support to convert recent
launches into highimpact platforms.

14

12 A

10
B High-impact (>100K)

B Low-impact (<10K)

® Moderate-impact (50K+)

Number of Apps

Consolidation Early (2016- Expansion Recent (2024-
(2021-2023) 2018) (2019-2020) 2025)
Phase

Fig. 5 Phase-wise distribution of agricultural apps by download tier

4., Discussion

The characterization of agricultural mobile applications in Bangladesh reveals both
progress and persistent gaps in digital agronomy. The dominance of crop advisory services
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reflects national priorities in staple production, consistent with earlier findings that extension
systems in South Asia remain crop-centric (Kumar & Rosegrant, 2019). However, the limited
presence of fertilizer and fisheries apps underscores structural imbalances, echoing concerns
that digital agriculture risks reinforcing existing sectoral biases (Sarker et al, 2021).
Government agencies continue to lead app development, ensuring credibility and wide
dissemination, but the relatively low academic contribution suggests untapped potential for
research-driven innovation. Similar patterns have been observed in other developing
contexts, where public institutions anchor digital extension while private and commercial
actors diversify services through fintech and market linkage (Aker et al., 2016).

Temporal analysis highlights sustainability challenges. Early apps such as Krishoker Janala
have demonstrated resilience, aligning with evidence that institutional support and farmer
trust are critical for long-term adoption (Kumar & Rosegrant, 2019). In contrast, recent
launches remain in early adoption stages, raising questions about continuity and service
commitment. The uneven adoption patterns, with only a handful of flagship apps achieving
high download counts, mirror global findings that digital tools often struggle to scale beyond
pilot phases (Jensen, 2007; Aker & Mbiti, 2010). The Expansion phase (2019-2020) emerged
as the most influential, with diverse apps achieving sustained farmer uptake. This period
coincided with rapid smartphone penetration and national digitalization initiatives (World
Bank, 2020; FAO, 2021), suggesting that timing and enabling infrastructure are critical
determinants of success. These findings suggest that while app development has accelerated
in recent years, sustained farmer engagement remains concentrated in Expansion-phase
tools. Importantly, the absence of modern technology-driven apps and the reliance on static
fertilizer datasets highlight a structural limitation: most tools remain advisory in nature
rather than enabling precision agriculture or real-time decision support. The ecosystem lacks
modern technology-based solutions such as remote sensing, GIS, and image-processing apps
that could enable precision farming. Fertilizer advisory tools rely on static, site-specific
datasets, failing to capture real-time crop nutrient demand. Policy frameworks should
incentivize the development of dynamic, data-driven apps capable of integrating satellite
imagery, IoT sensors, and predictive analytics. Greater collaboration with academic
institutions could enhance research-driven innovation and evidence-based advisory services.

4.2 Farmers’ adoption behavior

Adoption patterns reveal uneven engagement, with only a handful of flagship apps
achieving high download counts. Farmers prefer apps offering bundled advisory services
rather than specialized tools. The absence of advanced technology-based tools limits precision
decisions. Evidence suggests that apps integrating remote sensing and GIS data achieve higher
adoption when they provide actionable, location-specific insights (Ghosh & Saha, 2020).
Without such features, Bangladeshi farmers remain dependent on generalized advisory
services.
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4.3 Sustainability and future directions

Ensuring sustainability requires not only institutional support but also technological
innovation. Early apps have demonstrated resilience, but their advisory nature limits
long-term impact. Future directions should be prioritized considering the following issues:

» Integration of modern technologies (remote sensing, GIS, image-processing).
» Dynamic fertilizer advisory models responsive to real-time crop demand.

» Sectoral balance by expanding underserved areas such as fertilizer and fisheries.

5. Conclusions

This study provides a comprehensive assessment of agricultural mobile applications in
Bangladesh, analyzing functionality, organizational origins, adoption, and sustainability. Crop
advisory services dominate, while fertilizer optimization and fisheries remain
underrepresented. Government agencies lead development, ensuring credibility and
dissemination, but private and commercial actors increasingly diversify the landscape
through market linkage and fintech enabled advisory services. A critical limitation is the
absence of advanced technologies: none of the apps employ remote sensing, GIS, or image
processing for precision farming, and fertilizer tools rely on static datasets that fail to capture
dynamic nutrient demand. Phase analysis highlights the Expansion period (2019-2020) as
most influential, with diverse apps achieving sustained uptake, whereas recent launches
remain in early adoption, raising concerns about continuity. Future strategies must prioritize
sectoral balance, technological innovation, dynamic fertilizer advisory, and institutional
collaboration to transform advisory tools into precision agriculture platforms, strengthening
farmer resilience and national food security.
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