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ABSTRACT

Agricultural market information (MI) services provide smallholder
farmers with convenient access to price information and have demon-
strated potential to improve their incomes. Some recent evaluations
of MI systems, however, have shown disappointing results and
brought forth many complicating factors. Cautious of the mixed liter-
ature, we investigate the potential effectiveness and likely limitations
of an MI service for improving livelihoods of smallholder farmers in
the context of Loop, a shared transport-to-market-service for farmers.
We conducted interviews with 17 farmers and 3 commission agents
in Buxar, Bihar (India). Consistent with “information scarcity” and
“information asymmetry” theories, we report how many farmers in
this area regularly use mobile phones to check prices for choosing
markets and negotiating transactions. Participants reported increases
in the numbers of traders and price stabilization since the arrival
of mobile phones. However, we found many other diverse factors
that often outweigh the importance of market prices and inhibit
market access, including market capacity, time, unfamiliarity with
new markets, personal relationships, attitudes towards risk, credit
relationships, and physical danger. Finally, to probe which of these
additional factors might be addressable using an MI service, we
present exploratory findings from preliminary user-interface studies.
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1 INTRODUCTION

Following the rapid worldwide adoption of mobile phones, many
organizations have begun offering ICT-enabled agricultural market
information (MI) services to smallholder farmers; these services
aim to provide convenient access to price information across dif-
ferent markets. Implementers believe that MI services can improve
marginalized and smallholder farmers’ livelihoods via the economic
mechanisms of “information asymmetry” and “information scarcity”
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[8, 13, 29]. Improved knowledge of prices, in theory, can help farm-
ers select better markets and sell crops at higher prices via improved
negotiating power against traders. Evaluations of MI services have
produced mixed results, however [5]. While in some cases evalua-
tions demonstrated increases in prices or incomes [10, 15, 17, 24],
others found no such significant effects [4, 9, 14, 20].

The negative findings have called into question many of the pop-
ular assumptions about how rural markets work and how farmers
use price information. Follow-up work has investigated other impor-
tant factors that influence marketing decisions and sometimes take
priority over prices, such as unfamiliarity with other markets [20],
commissions charged by agents [14], aversion to risk [8], personal
relationships in markets [4, 8, 20], and simply having a lack of al-
ternative markets [6]. Findings like these underscore the complexity
and diversity of these marketplace ecosystems and the importance
of location-specific user research to better understand the needs of
the variety of stakeholders when building MI systems.

Mindful of the limitations of MI services, our research examines
a potential MI service extension of Loop [21], a shared transport-
to-market service for smallholder farmers selling vegetables and
perishable produce. Loop collects produce each morning from partic-
ipating farmers and transport it to markets, where it is sold. Farmers
are paid for their sales on the same day. Participating farmers benefit
by saving time, reducing transport costs through pooling, realizing
higher prices through new market discovery, and bargaining with
larger quantities of produce.

We chose Buxar, Bihar (India) as a case study because farm-
ers in Buxar sell vegetables in many small heterogeneous markets;
whereas many other Bihari regions are dominated by a single mas-
sive wholesale market. To examine the potential effectiveness and
identify design considerations for an MI service, we interviewed
farmers and commission agents about their marketing behaviors and
sought farmer input using interface prototyping exercises.

Suggesting potential benefits of an MI service in this location, our
interviews show that the information scarcity and information asym-
metry models do, in fact, seem to hold true for our studied population.
Participants already frequently used mobile phones to check market
prices, and they used the price information to choose markets and
negotiate with traders. We received reports of significant changes in
the markets since mobile phones became widespread around 2015:
substantial increases in the numbers of vegetable traders, increased
activity in local markets, and stabilization of market prices. Although
some participants directly attributed these changes to mobile phones,
we cannot isolate the effects from other factors such as improvements
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in road connectivity that occurred concurrently. Contrasting with Information scarcitypresents another type of market ingency:

other studies in which interviewees reported no such uses of marketmaldistribution of goods between disconnected markets. This theory

price information 8, 28], our research underscores the importance posits that a lack of information about market supply leads to price

of localized user research for Ml service design. crashes and wastage via oversupply, and price spikes and scarcity
Participants also reported other important factors which impacted via undersupply. The availability of price information theoretically

their marketing behaviors, which helps us to de ne limits for the leads to more ecient distribution of goods by letting producers and

bene ts of price-information systems: time and convenience, unfa- traders sell in markets with higher prices and, in turn, redistributes

miliarity with new markets, personal relationships, market gluts and goods to markets where they are more sca2€e30Q]. In what is now

price crashes, production volume, attitudes towards risk, credit rela-a canonical ICT4D study, Robet Jenséf][measured a stabilization

tionships, and physical danger. Some of these factors inhibit marketof prices across sh markets upon the arrival of mobile phones at a

access, and we conducted user studies with MI system prototypes tasite in Kerala and showed increased sher pro ts due to a reduction

explore which of these barriers are addressable; we report a varietyin wastage. Jensen reported that some shing crews called agents at

of user experience ndings primarily focused on helping farmers multiple markets and decided where to land based on prices, also

access new markets by providing information about price volatil- bene ting others via resulting price stabilization.

ity, market capacity, business connections, and transport costs. We

conclude by discussing the potential uses and limitations for an Ml

service in Buxar and cer design recommendations for improving

market discovery and access to market information. 22 Evaluations of Ml Services

2 RELATED WORK Recent evaluations of phone-base_d MI services have_produt_:e_d mixed
) ) ~ results p]: some demonstrated signi cant changes in participants

We now situate our research in a body of related work analyzing jncomes, prices, or marketing behaviors, while others found no such

information asymmetry and scarcity in agricultural markets, investi- o ects. In evaluations of Pallinet in Banglade&f][and TradeNet

gating prior eval_uatlons of Ml services anq highlighting factors that i, syi Lanka PO, farmers reported receiving higher prices from

a ect the adoption and use of these services. _ the services, but both studies reported only on farmers' perceptions.

The prollfera_ltlon of moblle_ phopes and the Internet gave rise 10 |, studies that measured sale prices, ndings were more mixed:
a new generation of Ml services in the 20007s, largely backed by 5 randomized controlled trial of an SMS-based price service in
the private sector and tr_ade asso_cnatlcﬁﬂ. [In_ado_lltlon to prices, Peru reported price increases for some perishable cedhshut a
many of these new services provide product_lon |nformat|onfsuch similarly structured study in Colombia reported no suckd [9].
as weather forecasts and pest alerts—and include mechanisms fopne trial of Esoko saw a substantial increase in prices for yams
online trading between buyers and sellers. Some prominent examy, ¢ no other cropsii], while a di erent trial of the same service
ples are FarmBee in India (formerly Reuters Market Lig)) [ saw such increases for maize and ground ni@ Bimilarly, an
Esoko, which operates in many African countrigg][ and mFarm evaluation of Reuters Market Light (now FarmBee) identi ed no
in Kenya [22]. _ _ o signi cant increase in prices [14].

Ml services have received considerable attention in development Although some evaluations found no signi cant changes in mar-
circles and hype in popular media due to their compelling story yeting behaviors4, 17, 2], others found eects of increased nego-
and potential for poverty reductios]| See, for example, the 2013 {jating power against traders(, 15, 24]. The 2012 RML evaluation
Guardian artlple that enthuglastlcally reported ht-xmal!holder reported that the group given a Reauters Market Light subscrip-
farmers stymied by lack of information can see realtime market tjon had increased tendency to sell at markets instead of farm-gate
prices for their produce, and now they want to sell to Tesco, {8dJ. traders [14].

Organizations such as USAI3Z, the World Bank g], and the Several researchers have examined how usability and literacy bar-
GSM Association?] have released publications lauding the poten- riers 5 ect the adoption and use of MI services. For example, Wyche
tial and encouraging the adoption of phone-based agricultural Ml 54 stein eld B5] examined an SMS-based MI service and reported
systems. severe usability problems, including diulty sending and reading
text messages, sensitivity to the cost of sending SMS messages, lan-

2.1 Information Asymmetry and Scarcity guage barriers, unreliable connectivity, diulty remembering the
The prevailing economic theory of MI systems is that they bene t codes required for requesting prices, and farmers' perceptions of
producers by reducing market ineiencies caused by information ~ mobile phones a%ocial items” rather than information delivery
asymmetries and scarcities. platforms. In the 2012 RML trial [14], a full 41% of the 422 house-

Theinformation asymmetrsheory describes the dérence in holds who were oered an RML subscription for free never used it,
information assets between traders and producers. Traders, having?lnd the authors cited reasons for this outcome that included: illiter-
better knowledge of market prices than producers, take advantageacy, devices' inability to display the Marathi script, and failure to
of producers' ignorance to buy below market price, thereby taking send the sequence of SMS messages to activate the service. In Islam
alarge cut of producers' pro tsl[3, 23]. Ml services can increase ~ and Gronlund's evaluation of the AMIS service in Bangladégh|
producers' bargaining power by providing them with price informa- 80 of 100 of users reported dtulty using the Roman script to
tion and the resulting opportunity to recover some of the traders' access the SMS user interface.
margins.
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2.3 Factors A ecting Use of Price Information 3.1 Loop

These negative evaluations have uncovered a wide range of compliL.oop is an integrated program working to improve smallholder
cating factors that limit producers' bene ts from price information. farmers' livelihoods via improved connections to markex$ [ It
For example, the 2010 AMIS study reported that many farmers were o ers a daily door-to-door vegetable pickup service for participating
reluctant to explore new markets because of unfamiliarity with their farmers. Vegetables are sold in the market, farmers are paid the
business mechanisms7]. In the 2011 Tradenet study, many users full price on the same day, and SMS receipts are sent to them for
were reluctant to change traders because they relied on them for intransparency. Participating farmers bene t by saving time, sharing
formation and credit30]. The authors of the 2013 Esoko evaluation transport costs, gaining access to new markets, and negotiating with
hypothesized that farmers got increased prices for yams but not otherbulk quantities. Farmers never have any obligation to sell through
crops because bargaining played a bigger role for yam marketing Loop; they can choose each day whether to participate or sell their
than for other crops [15]. goods through other channels. Farmers always have the option to

To characterize the limits of market information systems, sev- accompany the vegetables to market, but they usually choose not
eral years after Jensen's previously mentioned landmark sfily [  to. Because Loop records every transaction, the system already has
Srinivasan and Burrel28] conducted ethnographic interviews at  accurate daily price data for many markets, making it a suitable
Jensen's original Kerala site and detailed the mechanisms by whichfoundation for a market-information system. As of November 2018,
shers used price information. They found that only large boats Loop is operating in 4 Indian states and 9 Bangladeshi districts and
tended to choose a landing site based on prices, the value of theithas conducted over $14M USD in transactions for 80,000 metric
large catches being more sensitive to price uctuations; smaller tons of vegetables from 26,000 farmers.
crews most often just sold at the nearest market, prioritizing rest  In the version of Loop operating in the Buxar district, farmers
after a long day of work. At a second nearby site, they found only who want to send produce with Loop contact the vill&gggrega-
small shing boats and dangerous topography that constricted land-tor” each night. The aggregator arranges transportation based upon
ing sites, showing that the necessary conditions for price information the quantity of vegetables. The following morning, the aggregator
to lead to livelihood improvements probably did not hold true there. collects the vegetables, accompanies them to market, and conducts
From ethnographic studies at sites in China and Uganda, Burrell transactions with traders or commission agents. Farmers and aggre-
and Oreglia §] reported that while their informants had many other gators jointly decide which market to visit every day. Loop provides
uses of mobile phones for farming and shing, tHepnsistently smartphones to aggregators with which they enter transaction data
disclaimed any practice of acquiring market price information for and contact traders, commission agents, and transporters. \We note
the purpose of comparison between markets (by phone or otherthat Loop operates under several giient business models, and that
means)”for a variety of reasons, such as already knowing prices the role of aggregators dérs in other locations.
from extension agents or other shers, giving importance to preserv-
ing relationships with traders, and aversion to taking risks. 3.2 Key Marketplace Actors

These results emphasize the need to conduct more location-speci CB
research, identify additional local factors that in uence farmers' mar-
keting decisions, and evaluate the role ICTs can and cannot play in
addressing them. In this work, we identify processes, work ows,
and factors that in uence market choices of farmers in the Buxar
district. We found that farmers commonly used mobile phones to
check prices, select markets, and negotiate deals with traders.

Among ICTs for agriculture marketing, there is a paucity of
research that addresses farmers' unfamiliarity with markets or dis-
parities in marketing skills. We are not aware of any MI services
that provide information to help familiarize users with local markets,
such as market sizes, price volatility, seasonal variations, operating
times, or vegetable processing advice, key foci of owore

ihari vegetable markets have diverse structures and can feature a
variety of actors:

In-market traders: In many markets, retail traders buy produce
during the morning rush that they then sell to consumers throughout
the day. Some markets have local traders who charge farmers a small
fee for using their scales and help them attract traders by drawing
large volumes together. During high-production seasons, traders
from distant locations visit many markets en route from one city to
another and buy and sell produce based on prices, often specializing
in a few types of vegetables.

Commission agents:These agents, known locally in Hindi as
Gaddidars do not technically buy vegetables, rather they leverage
their business networks to sell vegetables on behalf of farmers, charg-
ing a xed-rate commission per kilogram of sold vegetables. Key
3 BACKGROUND responsibilities of commission agents are negotiating good prices
for farmers, attracting traders by aggregating big quantities from
many farmers (see Figure 1), and maintaining good relationships
with all parties. Many farmers have long-lasting relationships with
these agents, selling most of their produce through only one agent.
Commission agents commonly provide other services to farmers,
such as supplying credit or paying farmers immediately in cash when
payments from traders are delayed. While commission agents are
not present in every market, they dominate some.

Farm-gate traders: Some traders buy directly from farmers'
elds, skipping local marketplaces altogether. They often supply

To contextualize this work, we now provide details about the shared
transport-to-market service Loop, identify key stakeholders in Bihari
vegetable markets, and describe the structures of these markets.

According to the 2011 Indian census, Bihar has lowest literacy
rate (61.80%) and highest population density (1/&6#) of any
Indian state (excluding union territorie®d]. The 2015-16 National
Family Health Survey in Bihar found that 89% of rural households
had mobile phones, only 59% of households had electricity, and 46%
of households owned agricultural land [25].
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