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Abstract—this research was aimed to find the impact of
actors, seasons and e-technology of the supply chain the
consumer's price of vegetable in Dhaka city. Most
importantly the objective of the research was to dermine a
consumer's price model of the vegetable consideringctors
and factors as independent variable and price as gendent
variable. The research was conducted based on 34€rpary
sample data collected from farmer, rural retailer, whole-
seller, transporter, aratdar, urban whole-seller ard retailer
and consumer; and on the secondary data, i.e. extafrom
literature, journals, books and different publications.
Multiple regression model, simulation and percenti
techniqgues were used to analyse data. It was founthat
intermediate actors like rural and urban whole-selér,
retailer, transporter, aratdar, etc increase consurer’s price
of vegetables with the increased numbers of these
intermediate actors.Farmer's price as well as the atio of
consumer's price and farmer’s price increases witlthange of
seasons from full season to lean season to befoeason. On
the other hand it was found that if farmer and allthe middle
actors use mobile phone (e-technology) then consurise
price decreased compare to the situation when no enuse
mobile phone. A consumer’s price model has beenw&oped
by which one can determine consumer’s price of vetgbles if
farmer’s price, numbers of intermediate actors, seson and
use sate of mobile phone is known.

Keywords—Vegetable supply chain, e-technology, middle-
actor, season, aratdar, consumers’ price, farmerjwice,
multiple regression and simulation

1. INTRODUCTION

Bangladesh has an overwhelmingly agricultural econo
Agriculture accounts for 32% of its gross domestic
product (GDP), and absorbs 63% of the country'®uab
force. Sustained government investment in irrigatio
facilities, rural infrastructure, agricultural reseh, and
extension services has helped Bangladeshi farmers
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achieve dramatic increases in agricultural proauncti

The process of agricultural production is, however,
underpinned by the increasing use of agrochemizats
multiple cropping. And while significant production
transformation has been achieved and food produtizs
more than doubled since independence in 1971, thease
mostly supported the country’s large population ebas
rather than uplifting the living standards of theeige
citizen. Food security still remains a major depehent
issue. Thus, the government of Bangladesh hasdctite

a departure from “rice-led” growth to a more diviesl
production base that includes several non-riceridd]

Diversification into vegetable crops and increasing
commercialization can support the development @ th
agricultural sector in several ways. Commerciaiais
characterized by households moving from subsistence
systems into semi-commercial and commercial systems
(with the main objective of achieving food self-
sufficiency), thereby maximizing profits and geriarg
surplus. It implies increased market transactioimces
farmers participate in the process to capture ghims
specialization. Similarly, increasing capital irgég in
production and processing leads to growth in the
agribusiness sector. As a result, the number ob-agr
processing, distribution and farm-input provision
companies increases. Commercialization can tale pa

the output side—when the farmer sells their prosiwsrt

the markets—or on the input side with increased afse
purchased inputs. [11]

Electronic technology provides new methods for
increasing productivity in agriculture such as use
machine operated automated processes. Livestock are
encouraged and checked by electronic sensors and ID
frameworks. Offering or purchasing online startecehd

up famous on the planet. Notwithstanding, it's most
critical part remains correspondence, and the rietehas

given us a great opportunity to do as such.
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It is clear that the needs and the services redjlnyerural
communities will determine how ICT are used, addpte
and thus evolve. To enable and empower these
communities to improve their livelihoods is likely
involve a mix of traditional communication channels
(neighbours/family, local news, announcement bqards
etc.), as well as new ones (Internet, mobile phoetss).
An example of this mix can be seen in Peru, whauwe,to
the region’s dialect preference, radio is the nirogtortant
information source for farmers in the Cajamarcaareg
The NGO SolucionesPracticas is using a mixture ldf o
and new technologies to reach these farmers,
disseminating important agricultural informatiorrahigh
podcast radio programs, which are saved in difitahat,
recorded in discs and distributed to the localoadations.
[13]

by

Government of Bangladesh have been working to ingro
our IT environment and to ensure efficient use of
information and electronic technologies not only to
strengthen our agricultural production but alsalso to

help the farmers and facilitate rural economic
development.
2. RESEARCH OBJECTIVES

The objectives of the research are:

a. To find the status of middle-actor, mobile phone (e
technology) and seasons in the supply chain of
vegetables from producing area to Dhaka city.

b. To determine the impact of middle-actor, use of

mobile phone (e-technology) and season on
consumers’ price of vegetables in Dhaka city.
c. To establish a consumers’ price model taking

farmer’s price of vegetables, middle-actor, usesof
technology and seasons as independent variables and
consumers’ price at Dhaka city as dependent variabl

3. M ETHODOLOGY

This research was focused to identify the flow of
vegetables from farmer’s point of sales to retadlrket of
Dhaka city and to collect data on farmer’s pricembers

of middle actors, transportation cost, spoilage of
vegetables, seasons and status of using e-teclynbipg
the farmers and middle actors. , marketing channels
consumers to evaluate performance of the farmers,
marketing system, To do this, all types of farm@rsall,
medium and large farms) of the selected produciegsa

were surveyed with middle actors (Foria, Aratdagp&i,
whole seller, retailer)and consumers of Dhaka city.

On the other hand, discussion with members of farms
association, transport association, traders adsmtia
mobile and GPS operators, consumers associatitiogpo
shop-owners association was done to find critieatdrs
affecting cost, price and flow of vegetables asgemand

& supply of the market.

3.1 Sampling Design and Survey Area

Lots (all vegetables that were taken to market Iy t
farmers for sales) of vegetable from farmers pofrdales

to Dhaka city was considered as a sample. A random
sampling design was used to select upazillas in the
districts. Total 15upazillasthatwas regarded as the
minimum number of sample needed to have a statiltic
representative sample of a population by intermafly
recognized survey design.. Survey of farmers andeso
middle actors (Foria, Bepari) was carried out ingBo
Jamalpur, Savar of Dhaka, NarshingdiandGaibandha
districts. To collect information, other middle acgt
(Aratdar, Wholesalers, and Retailers) and consuroérs
Dhaka city were surveyed. Flows of vegetables-letev
marked from the above district to retail marketDbfka
city. One hundred twenty seven farmers from 11 ilipaz

of the above districts, their 349 lots of vegetableere
marked and followed, 95 middle-actors and 290
consumers of Dhaka city were surveyed.

3.2 Analytical Techniques

Descriptive statistics and different type of chawere
used to find the impact of middle actors, seas@huse of
e-technology on the consumer's price of vegetables.
Simulation and multiple regression were used td fine
co-relation between the factors, farmer's price and
consumer’s price.

4. LITERATURE REVIEW

A good number of studies have been conducted home a
abroad on food security. Some of the highlights of
different studies relevant to the proposed studyehzeen
presented here so that a conceptual framework en th
overall situation of the marketing system of Vetpyga
and Fruits in Bangladesh can be formed. Agricultura
marketing involves in its simplest form the buyiagd
selling of agricultural produce. This definition of
agricultural marketing may be accepted in oldensday
when the village economy was more or less selfigfit,
when the marketing of agricultural produce presgnte
difficulty, as the farmer sold his produce directty the
consumer on a cash or barter basis. But, in modmesf
marketing of agricultural produce is different frahat of
olden days. In modem marketing, agricultural predbas
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to undergo a series of transfers or exchanges fsom
hand to another before it finally reaches the coresu
The National Commission on Agriculture of India (B0
defined agricultural marketing as a process whiits
with a decision to produce a saleable farm commaadid

it involves all aspects of market structure of eyst both
functional and institutional, based on technicald an
economic considerations and includes pre and post-
harvest operations, assembling, grading, storage,
transportation and distribution. The Indian counoil
Agricultural Research (2003) defined involvementtoke
important  functions, namely (a) assembling
(concentration) (b) preparation for consumption
(processing) and (c) distribution.

The agricultural sector is the main livelihood stgy for
the vast majority of rural people in Bangladesh. It
contributes around 21 percent of the country’s Gidid
provides for 52 percent of its employment (Bangtde
Economic Survey Report 2007). Thus, to eliminatelru
poverty, special attention is needed to make alfuicu
industries more profitable. In the past, Bangladesh
suffered from a deficit in food production. In retgears
however, due to the efforts of agriculturists aadrfers, it
has attained the status of a food grains surplusitcy
Demonstrating this, in the fiscal year of 2004-05,
Bangladesh had a surplus of 5.83 million tons fgmins
(28.384 million tons produced compared with a desinain
22.55 million tons) and 4.98 million tons of surpltice
(26.13 million tons produced compared with a demaind
21.15 million tons) (Department of Agriculture Matlng
2005, New Age 2006).

According to Hossain (2004), in Bangladesh, momnth
60 different types of vegetables of indigenous ardtic
origin are grown. At present, total vegetable grayarea

in the country is about 253,036 hectares (2.47 isczqual

to a hectare), of which 60% are cultivated duririgter.
These crops were neglected and relegated in the gms
research and extension work mostly concentrated on
cereals. It is, therefore, not surprising that vaples
contribute only 3.68% to the GDP with a productaymea

of less than 2% of the total cropped area.Current
production of vegetables is considerably below the
domestic requirement. There is, therefore, a bip ga
between the vegetable production estimated at @li®m

MT and the national vegetable requirement estimaited
10 million MT. This gap is likely to expand furtherith
increase of population and per capita income, snesre
land is brought under vegetable production and
productivity increases. Presently, only about 33®%4he
estimated vegetable area is under vegetable pirioduct
Nationally, the consumption of vegetable is reckbre

be 50-70 g/head/day or 18.25-25.5 kg/head/year, as

against the requirement of 200 g/head/day fromitiarial
point of view.

Vegetables are generally sold by farmers immediatel
after harvest because of their need for cash acid d&
storage facilities. According to the FAO survey,0oab
82% of farmers in all the regions sell horticuliucaops
immediately after harvest. About 66% of the farmsef
their produce in weekly markets and 22%, in thdydai
markets. Farmers usually get price information frattmer
farmers, traders, radio, television and newspapers.
Marketing channels and involvement of intermedgrie
vary among regions. The FAO survey indicates thatia
19% of retailers, 41% of traders and 21% of conseme
buy vegetables directly from farmers. The two major
marketing channels are producer-trader-retailescorer
and producer-trader- wholesaler/commercial agertism
holder/retailer-consumer. The commission of
intermediaries varies by region and from crop twpciThe
margin between the trader’s price and the retailprice
could be as high as 150% during peak season an 200
during off season. Retail and wholesale prices of
vegetables fluctuate substantially from year toryaad
also from month to month, depending on the supply
situation. Seasonality, under developed marketing a
transportation system, poor infrastructure andffigent
storage facilities intensify price volatility.

Marketing system of fruits is similar to that ofgegables.
FAO survey indicates that about 36% of retailei®/o2of
traders and 22% of consumers buy fruits direciyrfithe
farmers who usually sell their crops mostly in theekly
markets and partly in the roadside and daily markit
general, production of fruits is an attractive adtgive for
farmers, as gross margins may go up to 10-12 times
compared to paddy. But the risk involved is muathbr
for many fruits, because of price volatility and riet
gluts during peak season. Like vegetable cropajl r@bhd
wholesale price of fruit crops also fluctuates sabsally
from year to year and also from month to month,
depending on the supply situation. The reasonshisf t
price volatility are also similar to those of vegjgles.

Hanemann and Ahmed in their studg€dnstraints and
Opportunities Facing the Horticultural Sector in
Bangladesh”further stated that Multiple actors -- local
collectors, local traders, local markatatdarsand their
agents, urban wholesalers and their commissiontggen
rural and urban retailers -- constitute the imparta
components of the marketing system. The wholesaleds
their agents mainly determine the market price resH
produces. This is the most popular and common rtiake
structure. It is estimated that, in the procesmafketing,
as much as 10-40% of the produce is lost due to
mishandling, improper packing and transportatioarkét
price is determined by the marginal cost of supghg
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demand. The wholesalers are able to pass on thgie e
risks, partly to farmers in terms of lower farmeyatices,
and partly to consumers in terms of higher whokesal
prices than what would have been the outcome had th
farmers been able to sell their produces directly t
consumers. This partially explains the large défdial
between farm gate price and wholesale/retail pase
observed in the market. The more elastic is theah&n
the higher would be the farm gate wholesale price
differential. There are about 13,319 markets in the
country. The markets located in the rural or serban
areas are mostly in poor condition with limited ikiigs,
infrastructural, management and institutional ftdes.
Roads, especially the link and approach roads efial
markets are not in good condition.Road transpanalias
relatively improved, but the cost remains very higtich,

in turn, raises the product price. The patterngoicaltural
markets in Bangladesh consists of the following:

Primary Rural Markets: this market is composed of
farmers and small retail traders having few permane
shops. This market operates usually twice in a week

Rural Assembly Markets:traders from distant places
gather in these markets with a view to collecting
marketable surplus. Because of the presence oaldize
number of traders, commercial trading takes pladbése
markets. Significant numbers of permanent shops, (i.
“mokam”) and processors are found in these marRéts.
presence of commission agents, banks and easydtrans
systems make these markets more useful to the topera
This type of market operates every day, or eveherot
day.

Secondary Marketsthis market is large and composed of
traders who operate nationally. Commission agents,
jothdars wholesalers, processors, exporters — all are
active in this market. Normally, such markets aasilg
accessible by various means of transport. With elarg
numbers of permanent shops and service institytibese
markets operate on all working days.

Urban Wholesale Marketsthese are specialized markets
operating in a particular line of products (e.dcer
vegetable, and fruits). These markets bridge thp ga
between distant wholesalers and large number afiees.
Commission agents callefiratdarsorganize and operate
these markets.

Urban Retail Markets in these markets, consumers
collect their necessary items directly. The retailgresent
a variety of items in these markets to meet thdydai
necessities of the consumers.

Information and Communication Technologies (ICT)
plays a vital role in Development & Economic grovath

the Developing countries of the World. Politicaljltdral,
Socio-Economic developmental & behavioural decision
today rests on the ability to access, gather, arand
utilize information and knowledge. ICT is the coitdu
that transmit information and Knowledge to indivédiuo
widen their choices for Economic and social
empowerment. [4]

ICT also has an impact on a country’s developmewt a
growth. Recent World Bank study shows that a 10%
increase in mobile phone subscribers is associaida
0.8% increase in economic growth while 10% incraase
high-speed internet connections is related with.261
increase in economic growth. ICT infrastructure
development attracts foreign direct investment,egates
fiscal revenues, and creates employment opporésniti
Local information technology service industries gete
exports, improve a firm's productivity, and offer
equalizing job opportunities, especially for youémd
women. [4]

Mobile phones and other ICTs can provide a broagea
of public and social services to the poor in remerteas
and they have become an essential as well as antie¢s
utility for the poor. Farmers in remote villagesusaobile
phones to access the most current crop prices &gram
workers use mobile banking services to transferewdo
relatives back home. Increasingly, land registrgtio
education, health care and voting are being coeduct
electronically using ICT. ICT is the conduits thetnsmit
information and knowledge to individual to widereith
choices for Economic and social empowerment. By
integrating technology into development, more dffec
and speedy solutions can be found for sustainalmeah
development & economic growth. [4]

e-Agriculture involves application of informationné
communication technologies (ICTs) in an innovativeeys

to use with a primary focus on agriculture in theat
development domain. FAO proposes the following
definition: “e-Agriculture is an emerging field ithe
intersection of agricultural informatics, Agriculal
development and entrepreneurship, referring to
agricultural services, technology dissemination,d an
information delivered or enhanced through the her
and related technologies. More specifically, itdives the
conceptualization, design, development, evaluatomul
application of new (innovative) ways to use exigtior
emerging information and communication technologies
(ICTs)". [4]

According to Chandra & Malaya (2011) the role of e-
Agriculture is:

Ensure the systematic dissemination of informatieimg
ICTs on agriculture, animal husbandry, fisheriese$try
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and food, in order to provide ready access to
comprehensive, up-to-date and detailed knowledgg an
information, particularly in rural areas.

Public-private partnerships should seek to maxintiz
use of ICTs as an instrument to improve production
(quantity and quality).

The interaction between ICT and agriculture habaly
become known as e-Agriculture. More precisely, e-
Agriculture has been delned as an emerging leld for
enhancing sustainable agriculture and food security
through improved processes for knowledge access and
exchange using information and communication
technologies (ICT). e-Agriculture continues to ata at

a spectacular rate. The Internet, for example, rhaay
advantages as a medium of information and knowledge
exchange, but limited access and poor connectivity
continue to constrain many individuals, particularh
rural areas in developing countries. The most ssfok

use of ICT in agriculture development has provedéo
mobile telephone, which has been a major breakgiraw
communications and as a means of accessing market
prices, weather and other advice. It is currertily most
accessible ICT available, allowing access to a droa
spectrum of people, including marginalized peopte i
remote rural areas. 5e technology is adaptablengbei
capable of handling voice and data, and the cost of
advanced features continues to fall. The mobileptebne

and the hand-held computer are becoming almost
indistinguishable. In Tanzania, 1shermen are usingile
phones to communicate among themselves regarding
weather forecasts, where to get the best catchal loc
market information, and to coordinate pick-up ofcbas.

[13]

The importance of information and communication
technology in executive decision-making has been
extensively documented (Averweg, 2008). Informati®n
critical for sustainable development. Without ceecand
timely information, executives will not be able to
determine whether their views of the environmentl an
their organization’s position within it remain appriate
(Vandenbosch and Huff, cited in Averweg, 2008).
Because of this, the use of e-infrastructures isigg
ground in many African countries. E-infrastructuries
agriculture, health and other sectors are the ooflehe
day. What is missing though is contextualized resea
that will inform service providers to know what #®
using e-infrastructures prefer. [6]

e-Agriculture is a recent term in ICT that defireglobal
community practice, where people from all over weeld
exchange information, ideas, and resources relatede
use of information and communication technologl€s}
for sustainable agriculture and rural developmangtudy

conducted by (Epstein, 2008) found that majority of
farmers in Kenya are not able to sell their prodate
market price due to lack of sufficient information
available. This makes them to sell their produ¢theow
away prices which lead to losses and food insecufior
such farmers to produce and sell their productmarket
based and competitive prices, information commuiuna
technologies (ICT) tools have be availed to themmisTs
because the development of agriculture dependsoen h
fast and relevant information is provided to the esers.
(18]

According to (Meera&Jhamtani, 2004), e-agriculture
describes an emerging field focused on the enhagsgem
of agricultural and rural development through im@o
information and communication processes. More
specifically, e-agriculture involves the concepizgtion,
design, development, evaluation and application of
innovative ways to use information and communigatio
technologies (ICTs) in the rural domain, with anpetiry
focus on agriculture. It is a recent term that weisied by
United Nations to embrace all Information commutiara
technologies that supports agriculture. In factpdr@nd
Agriculture Organization of the United Nations (FAO
conducted a survey in 2006 on the usage of the &rm
agriculture. The study found that half of those wéplied
identified “e-agriculture” with information dissenation,
access and exchange, communication and participatio
processes improvements around rural development. In
contrast, less than a third highlighted the impuréa of
technical hardware and technological tools. [18]

Adhau, 2010 argues that e-agriculture is todayctiffg

all the spheres of human life. We can exploit these
advances to design a cost effective system to geovi
expert advice to the farmers. Here, we explain sohike
advances in e-agriculture that can be used to build
proposed system. [18]

Inklaar, O’Mahony, &Timmer, 2005, notes that withet
advent of modern information technology revolution
(mainly the database and Web technology), it issipds

to provide latest expert advice in a timely manteethe
farmer and thereby reduce the effect of the factbet
disturb the crop. By exploiting the advances in
information technology especially e-agriculture, wan
enable the agriculture assistance to get the staftuke
crop in a cost effective manner. An architecturat th
depicts the use of e-agriculture can be modellesdan
the database available for different products and
dissemination of this information to the farmer.elto the
low cost and availability of mobile phones, farmaril
use this ICT tools to get the data required. [B]

According to Maumbe (2012), e-agriculture is a newl
emerging field that is receiving increasing attemtfrom
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governments, agribusiness industry, and the adwieul
community worldwide. Over the past decade, the avorl
has witnessed major growth and expansion of e-
agriculture projects that integrate information and
communication technologies in agriculture value icha
and rural development.

E-agriculture aims at offering services which inds
timely information on weather forecasts and calawijt
better and spontaneous agricultural practices, ebett
marketing exposure and pricing, reduction of aduical
risks and enhanced incomes, better awareness and
information, computerization of land records, imgd
networking and communication, facility of onlinading.
However, these systems are generally limited itesaad
have not been effectively replicated beyond thealloc
level. The expert/scientific advice related to capoes
not reach the farming community at the approprisie.
India has priceless agricultural knowledge and sigqee
and there exists large information gap betweenareke
and practice. The unequal access to information and
communication technologies is hindering the cayeeitd
productivity of rural agricultural activities caed out by

the marginalized farmers in India. Although Indiash
been one of the emerging super powers in IT, tmefits
have been remarkably slow, particularly in ruraldan
remote areas. In this context an attempt has beete oy

the authors to propose an E-Krishi Model in agtima

for J&K state. Our vision is to bring technologydatihe
opportunities it provides to underserved and under
resourced communities across the state. The stddy o
existing E-Governance in agriculture in Indian systhas
been carried out from the Govt. published available
literature, personal observation through questioerend
personal interviews. Based on the observations made
through the data analysis and making thorough
investigations of the similar E-Governance model in
agricultural development in other states of Indiathors
propose an E-Krishi Model in agriculture for Jam#and
Kashmir State. [14]

The global development of information and
communication technologies (ICT) has created a new
agricultural development paradigm that promises to
transform the performance of the agricultural seetod
improve rural livelihoods in developing countrie@ver

the past five years, South Africa has withessedvidt s
ICT-led transformation of its public service deliyewvith
major innovations in key development sectors. Titosvth

of e-agriculture is seen as an engine to accelerate
agriculture and rural development, promote fooduggg

and reduce rural poverty. [23], [7]

Globalization is influencing several agriculturepests:
market globalization has increased export from pcath
to consuming countries where different food safety

pesticide residue regulations apply, and has raised
awareness of global problems linked to agriculture
production (i.e., chemical pesticide pollution). sRe
diseases and weeds may cause significant damages to
growers and the cost of pesticide increases. Enwiemtal
pollution and risk of unwanted residues on foodcéar
researchers to find ways to optimize pesticide
applications. However, extension services and rekda
pest management is often fragmented and efforts to
develop support tools for pest management are often
duplicated. Furthermore, sometimes the knowledges do
not spread from research centers to growers due to
difficulties in knowledge transfer. Decision suppor
systems (DSS) are widely used for assisting with
integrated pest management (IPM), crop nutritiond a
other aspects of information transfer. Developinghly
portable and especially web-based DSSs that caadiby
adapted to new environments is therefore desirable
view of agriculture globalization. Web-based modatsi
DSSs have the major advantage of reducing software
development, maintenance, and distribution costs|ew
making the relevant knowledge easily accessible to
growers world-wide. [11]

Technological advancements have been a great guppor
making decisions in various fields especially in
agriculture. The development of agriculture hasnbesn
under development for the past few years due thb tdc
Agriculture knowledge and environmental changese Th
main aim of this paper is to reach farmers for rthei
awareness, usage and perception in e-Agricultube T
study used statistical survey design techniqueaitect
data from farmers for their awareness in e-Comméroe
results obtained indicated the level of awarensskess
such that there is a need for e-agriculture foir thepport.
e-Agriculture is a platform for supporting marketiof
agricultural products. [24]

The development of agriculture has been had therkis
of ten thousand years. It has experienced the fwveni
agriculture, traditional agriculture and moderniagture.
The long history of agricultural development (Xingj
2009). ICT provides huge, advance information st
click of the computer mouse. The rural massesagely
disconnected with the outer world due to lack off IC
facilities, ICT can be used as catalyst for positthange
in rural underdeveloped areas. [20]

E-Agriculture is an emerging field focusing on the
enhancement of agricultural and rural development
through improved information and communication
processes. More specifically, e-Agriculture invavthe
conceptualization, design, development, evaluatom
application of innovative ways to use informationda
communication technologies (IT) in the rural domaiith
a primary focus on agriculture. E-Agriculture is a
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relatively new term and we fully expect its scopme t
change and evolve as our understanding of thegaoses.

[5]

e-Agriculture as an emerging field in the intergactof
agricultural informatics, agricultural developmerand
entrepreneurship, referring to agricultural sersjce
technology dissemination, and information deliverad
enhanced through the Internet and related techiedog
(FAO, 2005).The application of e-Agriculture islisi its
elementary stage, evolving around the immense piieiti
impact tendency that can significantly change drener’'s
economic and social condition i.e. empowerment.sThi
ensures the effective and efficient use of inforaraind
communication technologies for analysing, desigrang
implementing existing and innovative applicationshelp
the agricultural stakeholders and uplift of agriardl
sector. In 2008, Bangladesh Institute of ICT in
Development (BIID), in collaboration with Katalyst
(Partner of Swiss Contact & a local agro-based N&)
Grameenphone launched the e-krishok initiative (New
Agriculturist, 2015). [22]

Agriculture concentrate on the upgrade of farmimgl a
provincial advancement through enhanced data and
correspondence forms (IT & ICT). All the more
particularly, e-Agriculture includes the concepization,
outline, advancement, assessment and utilizatad
imaginative  approaches to utlize data
correspondence advances (IT) in the country spaith,
an essential spotlight on horticulture. E-Agricudtus a
generally new term and we completely anticipatd itsa
extension will change and develop as our comprébens
of the zone develops. [12]

and

A study by Islam & Rashid (2016) suggested thanas
had a favorable attitude towards e-Agriculture in
Bangladesh. In addition to that, the study alseatd the
factors that effective farm size, annual houselhwddme,
farming experience, participation in training, kriedge
on e-Agriculture, organizational participation and
cosmopoliteness had significant contribution omans
attitude towards e-Agriculture. These variables
contributed total 61.9 percent in farmers attittowards
e-Agriculture. Based on these findings, the regesarc
would like to suggest that it is high time prepahe
farmers to use these e-Agriculture tools for thegtlbeing
through proper educational activities and to popzda
this service, government should implement integrate
marketing communication using the popular print and
electronic media so that more and more people \gatea

of this service.

The concept of e-Agriculture is still in the nascstage in
Bangladesh context, so does it in the academicaat@n
2003, under the “Support to ICT” taskforce progrdma

ministry of agriculture of Bangladesh did set up an
agricultural information system (MoA, 2003). In Z)Ga
group of researchers of D.Net (Development Research
Network, Bangladesh) proposed the idea of “Palfiitat
Help Center” and conducted a project on it. Theaide
centered on the use of relatively less fashiond®ble the
mobile phone, as an effective 'last mile solution’
improve access to livelihood information for theraiu
people. They found it most challenging to underdtdre
problems (related to health, agricultural, weather
information) of rural people and to provide the ggpiate
information (Raihan et. al, 2005). Lwoga (2010)ared
language barrier as a constrain to better disseinmaf
agricultural knowledge through community radio tet
local communities and thereby the improvement of
agricultural activities of the farmers was consteai by
language restriction. Chilimo (2008) revealed tteat
number of problems in using ICT media like teleeesit
and rural radio in dissemination of Information and
knowledge for sustainable agricultural practices in
Tanzania constrained the farmers from meeting their
information need which specially included high cost
ICTs, illiteracy, distance to telecenter, langudwerier,
lack of electricity, frequent power outage, susiaitity
issues and lack of awareness of most of the tefecen
managers about the farmers’ information needs. [9]

Almost 80 percent of Bangladesh’s population liirethe
rural areas, with 54 percent of them employed in
agriculture. Agriculture is the primary occupatifor a
major segment of population. The performance of the
agricultural sector has a great impact on major
macroeconomic objectives like employment generation
poverty alleviation, human resources developmerd an
food security. The problems and challenges in the
agricultural sector in Bangladesh was summarized by
World Bank as Low agricultural productivity, Poorly
functioning input and output markets, are some haf t
needs to be addressed urgently. The agriculturdsntee

be devioped and e-Agriculture is an emerging fifeld
providing farmers with relevant agricultural infoation
for their development and business, and, thereforesed
the conceptualization, design, development
application of innovative ways to utilize existingr
emerging Information and Communications Technolegie
(ICTs). [17]

and

5. ANALYSIS AND FINDINGS

Samples were collected; four factors (Farmer'seyricse
status of e-technology, number of middle-actors and
season) of each sample were identified and analysed
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5.1 Use of Mobile by the Actors

Use status of e-technologpy farmers and midd-actors is
shown with the following chart.

Percentage of actors used E-Tech

B Used E-Tech M NotUsed E-Tech

Fiqure 1: Sample wise use status of mobile phon-
tech) in percentage

It was found that farmer and midddetors of 67%
samples used &chnology whereas 33% didi

5.2 Samples from different Season

Samples were collected in different seasons. Thene
three seasons for almost all the vegetables; kdlssn
lean season and before season.

Among 349 sample$2% were collected during f~
season, 21% during befoseason and rest % were
collected during lean-season.

Season wise collected data is shown in the follg
chart.

Season wise data
HSeason M LeanSeason M Beforeseason

Fiqure 2: Season wise sample in percent

5.3 Middle Actors in the supply chain
vegetables

It was found that there were no mid-actor to six
middle-actors in the supply chain of vegetables.
middle-actor mean farmers directly sold their vegeta
in the retailmarket of Dhaka cityThey sold their product
only during fullseason of the vegetabl

From the research it was found tmiddle-actor(s) are the
main factor for increased consumer’s price of vaglets
in Dhaka city.

Number of middleactors (NOM) in the supply chain
vegetables are shown with the following ct

Number of Middle Actors (NOM) in the
Supply Chain
EC Nl ®2 E3 N4 W5 B6

Fiqure 3: Number of middle Actor (NOM) in the samp
(percentage)

5.4 Imapct of Middle Actors (NOM) and Us
State of Mobile phone on Consumer’s P

It was found that around 1% lot of vegetables wsoiel
by the farmer in Dhaka city. There was one middite
in 12% cases, two in 21% cases, three in 27% cémac
in 19% cases, five in 15% cases and six m-actors
were in 5% cases.

To find impactof factors and actors of the supply che
ratio of consumer’s price and farmers price (C/Fre
calculated. It was found that the ratio of consusnprice
and farmer’s pricewere between 1.27 t4.05 with an
statistical average of 2.85. That is pricf vegetables in
Dhaka city is upto 365% of the farmer’s price amdam
average it is 285% of farmer’s pri
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If the actors of the supply chain usdeehnology thel
there is a decrease in consumer’s price at Dhalgabyi
around 12%.

The following charshows the ratio of consumer’s price
farmer’s price in full season. It is found that tlagio (C/F)
was from 1.55 to 3.%vith the change of midd-actors in
the chain if the actors usedexch where is the ratio (C/I

was 1.75 to 3.8 if actors did not use e-tech.

Impact of use of e-tech and NOM on
C/Finthe Season

m UseE-tech = No use E-tech

C/F 2.5

1 2 3 4 5
Numbers of Mid-actors {NOM)

Fiqure 4: Impact of number of middle actors (NOM)
ratio of consumer’s price and farmer’s price (C/fr)full
season

Again It is found that in the lean seaswith the increas:
of number of middle-actorghe ratio (C/F) wasin
increasing trend from 1.75 to 3.8%he actors used-tech
where is the ratio (C/F) was 1.95 to 3iflactors did no
use e-techlt is dipicted in the following che.

Impact of E-tech and NOM on C/F in the
lean season
mUseE-Tech mNo UseE-tech

c/F 2

1 2 3 4 5
Numbers of Mid-actors

Fiqure 5: Impact of number of middle actors (NOM)
ratio of consumer’s price and farmer’s price (CfFJean
season

Vegetable price was highest during be-season time.
The middle actors make highest profit in this tiDering

beforeseason time it was found that with the increas
number of middleactors the ratio (C/F) was in increas

trend from 2.0 to 3.55 ifhe actors usec-tech where is it
(C/F) was 2.20 to 3.75 if actors did not u-tech.

The chart belowshows the ratio of consumer’s price ¢
farmer’s price in the beforseasor

Impact of E-Tech and NOM on the time
before season start

B Use ol E-Tech B House of E-Tech

[#5]

C/F

[

(=] o]
n = n kN N Is

[on]

1 2 3 4 5
Numbers of Middle actor

Figqure 4: Impact of number of middle actors (NOM)
ratio of consumes price and farmer’'s price (C/F)
before-season

5.5 Consumer’s Price Mod
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Simulating the data and from above analysis consgme
price model can be formed as follows.

CONSUMER SPRICE, CP= 0.96* FP +
(0.39*NOM +0.25* SF-0.18* ET)* FP
+1.90

Where,

FP = Farm price (price of vegetables at farmerigtpo
NOM = Numbers of middle actors (0 to 6)

SF = Seasonal factor (1, 2 & 3 for three seasons)
ET = Use of e-technology (1for use & 0 for no use)

Box 1: Consumer’s Price Model

Microsoft Excel output for the regression modelttha
include farmer’s price (FP) and interactions ofniar’s
price and number of middle-actors, use state of e-
technology and season is shown in the followingetab

Table 1: Excel output of Multiplicative Multiple
Regression Analysis for Consumer’s Price.

SUNMMARY OUTPUT

Regression Statistics
Multiple R
R Square

0.989
0.978

Adjusted R Square 0.966

standard Error 0.284
Ohservations 349
ANOVA

o 53 WS F Srgnrf;:crnce
Regression 4 220889.006 55222.3 925943 0.000
Residual 344 20.516 0.1
Total 348 220909.521

- Standard P Lower Upper
Cosfficients Error T 55%
Intercept 1.863 0.035 53.5 0 1.794 1.931
== 0.958 0.004 263.8 0 0.951 0.965
EP X SF 0.249 0.001 274.0 0 0.247 0.251
FP X ET -0.185 0.002 -122.5 0 -0.188  -0.182
EP ¥ NOM 0.390 0.001 7329 0 0.389 0.391
6. DiscussioN

From findings, analysis and consumer’s price maded
clear that for each additional middle-actor constsne
price is increased by 39% on farmer’s price. Ondtier
hand 25% consumer’s price is increased on farngeite
if season is changed from full season to lean seasd

50% increased if season is changed from full season
before-season.

Use of e-technology plays a important role in consts
price. If all the actors of a vegetable supply nhased e-
technology then 18% price was decreased from tloe pr
when e-technology was not used at all.
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