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Abstract

There are many problems in Japanese agriculture, and the most critical thing among these
is a rapid decrease in the working population due to a growing proportion of elderly peo-
ple. The cause of the aging in the agricultural field would be small incomes due to the
low agricultural productivity. To improve the income level, the authors have developed an
information sharing system of food production, marketing, and consumption, named food
CMS (Contents Management System). Food CMS aims to promote proper management
of food resources in the whole food supply chain. The types of users in Food CMS are
farmers, customers, and distributors including retailing stores, brokers, and restaurants, so
Food CMS has the capability to give benefits appropriate to the types of users. Concretely,
Food CMS provides services such as the direct relationship-building between a customer
and a producer, sales opportunity with e-commerce, freshness management of foods, and
rationalization of the order placement and acceptance work between distributors. Since the
integrated database of Food CMS can store all distribution data of foods, the data will con-
tribute to adjusting the supply to demand and reducing the food loss. This paper shows the
effort the authors have addressed, especially the functional design of Food CMS, and the
performance.
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1 Introduction

Today’s Japanese agriculture has had a lot of problems. Many farmers are experiencing a
lot of problems nowadays. Farmers are rapidly aging because young people who get an
agricultural job are decreasing in number. The percentage of the population engaged in
agriculture in Japan has been about 3% of the workforce since 2002, falling from 26.8% in
1960. (see Fig. 1). The average of the age engaged in agriculture has been about 65years
old in 2010, falling from 59years old in 1990.The percentage of GDP (Gross Domestic
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Figurel: Populationengagedn agriculturein Japan

Product)accountedor by agriculturalproductionalsodroppedfrom 9% to lessthan 1%
duringthesameperiod. Theimportanceof agricultureto the Japaneseconomyhasrapidly
diminishedin Japan with economigrowth.

2 FoodCMS

2.1 Concept

Overtheyears,somestudieshavebeenworking on therationalizatiorandimprovemenof
efficiencyin the agriculturalfields by usingloT (Internetof things)devicessuchasanin-
strumentathermometeradew pointmeter,anda hygrometer)amotionsensoracamera,
andothers[1][2]. Similarly, manyresearcherbhaverecentlyshowedthe developmente-
sultsof 10T devicedo realizethe precisionfarming. Thesesystemsanprovidemanykinds
of valuableinformation, but they aretoo expensive.Therefore,a newtype of IT blended
businessnodelhas needed for the agriculturalrket.

The authorshave developedan information sharingsystemfor the farming business
namedFarmers’Information System(FIS) to managevariousfarming dataandto obtain
skillful farmers’knowledge[3]. Fromtheresultof trail operationof FIS for a singleshop,
FIS successetb build the trust relationshipbetweenconsumersandfarmers,andthe re-
sultwould beafirm evidenceao guarante¢he effectiveness oFIS. Theauthorspreviously
showedthe conceptof anintegratednformationsharingsystemof food production,mar-
keting,andconsumptiomamed~oodCMS, whichis anexpandeaystenof FIS, to support
thedistributionof food resource#n thewholefood supplychainfrom the productionto the
consumption4]. Food CMS will contributeto reducingthe food loss, and besidesthey
will makethe improvemenof service quality

In this paper,the authorsfocus on the capability of information sharingbetweentwo
pointsof food distribution,a productionpoint which is a startingpoint of circulation,and
aconsumptiorpointwhich is the lastpoint of food supplychain. We newly implementan
informationsharingsystemof food production distribution,andconsumptiorbasedn the
concepibof Food CMS[4]. Thefunctionsof Food CMSaredesignedasedon the previous
efforts of FIS. To improvemanufacturingefficiencyof thefood industry,the capabilitiesto
collectconsumer’syoice andto suggest crop (vegetableYo producewould be essential.
The authorsbelievethat thesefeatureswould be feasibleby using the characteristicof
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SNS (Social Networking Service) and e-commerce (EC) system. Food CMS can offer a
appropriate function depending on user’s role, so each user can get the individual benefits.
With Food CMS, it would be possible to build trust relationships between customers and
producers which have been heretofore difficult. Additionally, Food CMS would be useful
for preserving the freshness of food, expanding the sales opportunities, and improving the
sales efficiency of a buyer in the distribution center.

Previously the authors have developed a farming information sharing system named
Farmers Information System (FIS) [3] as a new business model for agricultural markets with
IT. From around 2000, diet-related issues have been gathering considerable attention from
customers in Japan because many customers became sensitive to the safety and security of
food called as “accountability” or “traceability”. For example, a type of customers strongly
desires the information on how and where agricultural products were made, and another
type of customers is nervous about the kinds of agricultural chemicals. Under this situation,
the authors have aimed to satisfy customer’s various needs and to contribute to improving
farmer’s income with the concept of FIS “Change the domestic agriculture using IT”. The
benefits on introducing FIS are as follows.

1. Management stability of agriculture.
2. Stable supply of agricultural products.

3. Improvement in the value of agricultural products.

Agricultural productdiffer substantiallyfrom industrialproductsanddaily necessaries
becausehey havethe uniquefactor “nurture”, and especially,they arejust living things.
Therefore the traceabilityin the growth processs regardedasthe mostimportantadded
value. Additionally, the preservatiorof agriculturalproductsis difficult, soit is hardto
applytypical productioncontrolmethodgor the managemenf food. The manufacturing
efficiencyof agriculturalproductswould be stronglydependenbn customer'sequestsin
orderto survive Japaneseagricultureunderthe internationalcompetition,creatingadded
valueandimprovingmanufacturingefficiencyarethekey factors. Theauthorshaveconsid-
eredtheservicethatcanproperlythrowindividual customer’sroiceto farmerss effectiveto
achievethe bothkey factors.Theservicewill enablefarmersto producethe properamount
of agriculturalproductsat a suitabletime for customersandthe authorshaveconsidered
thatthe mechanisnof SNSis suitableto realizethis type of information sharingservice
betweenproducersand customers.Until now, thereare similar reportswith this paper’s
concept,stressinghe necessityof informationsharingon food production,consumption,
anddistribution. For example Shimizuexpectedhatthe coordinationbetweerrestaurants
andfarmers’marketswill improvefarmer'sincome[5]. In addition,asareportproviding
the similar view with this paper,Satake’swork is worthy of attention[6]. Satakeshowed
theimportanceof informationsharingon the consumeintention,the productionschedule,
andthelogistic flow of agriculturalproductswhich would contributeto reducingthe food
wastesuchasthe disposalossdueto the overproductionput alsoimprovingthe product’s
value.

As a continuationof abovementionedperspectivesthe authorshavebeendeveloping
anewinformationsystemnamedr~oodCMS for urbanagriculturalmarketsto facilitate the
transactionsanddistributionsof food. Food CMS specializesn agriculturalmarket,and
hasblog, EC, and SNSfunctions. SinceFoodCMS is a web applicationpackageany In-
ternetaccessibl@eviceswith webbrowsingapplicationareavailableto use. Traditionally,
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Figure 2:A farmer'swebsite

to developcommunity-basedEC service,opensourcepackagesuchas EC-Cube,a EC
packageandOpenPNEa SNSpackagehavebeenutilized. However,thereis no package
specializedn the food industry with both SNS and EC features.

2.2 BasicFunctions

FoodCMS consistof two mainservicesEC servicein thefront-endpageandSNSin the
back-endhage.Thefront-endshowsa commonblog basedVebpage andtheback-enchas
the managemenfunctionsof CMS to constructa websiteand SNSfunctions. FoodCMS
providestwo or moredefaultdesignpatternsput eachusercanchangehe designlayoutof
the front-endby editing CSSdatafrom the designedit menuin the back-end.All website
visitorsincludingunspecifiedusersnotregisteredassystemusercanseethe websitein the
front-end, but the contentsare limited to unspecifiedusers. Thatis, eachwebsiteowner
cansetdifferentbrowsingright for eachcontent.The browsingright is not setto thewhole
page butto eachpartof apage.Forexamplejn thecaseof diary basedarticles,eacharticle
canhaveunique browsingnd sales right.

Along with the real operationof FoodCMS, eachfarmerwill uploadthe articleswith
picturessuchashis/herfarmingwork, growingprocessandgrowingmethod.Additionally,
somekinds of informationwhat types of chemicals/fertilizevgere used to growhe prod-
ucts,or whattypesof preservativesvereaddedto the productswill be opened.Themain
objectiveof FoodCMS s to obtainandto sharecustomer'sealvoicewith his/herattribute.
Thesekinds of customer’sinformationwould be availablefor addingvaluesto the prod-
ucts,andastheresult,themarketwill createbetterquality andbettermarketpricesof food.
Fig. 2 is theexamplef systemuser'swebsite. Thesewebsitesshowvaluableinformation
suchasgrowing procesf the productstips andrecipesof vegetablesmessagendpho-
tos, all of which werepostedby a farmer,a selleranda sommelier.E-mail is availableto
adda newarticleby sending it, so this system is easy to use for nogmaputerusers.

Fig. 3 showsa pageof SNSin the back-end.The main objectiveof SNSis to manage
friends, and the serviceis providedonly for the usersregisteredo the system. Most of
friendsin this systemwould be businesgartnerssuchasdistributor (shopandrestaurant
owners) producerandcustomerAll friends’activitiesareshownastheform of timeline at
themainpageof SNS,andthedetailednformationsuchasafriend’s profile or thedetailsof
anactivity canbeavailableif auserclicksaninterestingeed. Thescreershownin Fig. 3is
afarmer’sdata.Thisfarmercanquickly catchhisfriend’s postingswvith RSSfeeds.Usually,
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therearemanytypesof postingsbecauseherolesof the usersaredifferent,andthe major
rolesarefarmer,shopownerincluding restauranbwner,andgeneralcustomer.Basically,
the configurationof screenis samefor all typesof the users but the configurationandthe
numberof theleft sidemenuaredifferentdependingntheuser’srole. Themainfunctions
of themenuareCMS, EC, SNS,andaccesdog analyzerAmongthesethefunctionof EC
is providedonly for the userswhoserole is farmeror shopowner. Eachusercansettwo
or morerolesbecauseherearepossiblecasesa farmersellshis productsby himself, or a
farmerruns a shop and a restauravtiile cultivatinghis/her products.

3 Implementation and Operation

3.1 Effect of Introducing Food CMS

The authorsintroducedthe prototypeof Food CMS to urbanfarmer’'s marketin Hyogo
Prefecture,Japanandthis sectionshowsthe effect of the introduction. The prototypehad
only CMS functionfor singlestore,i.e., it hadonly the front-endserviceanddid not have
the back-endservice. This papermainly discloseshe resultsof analysison the basisof
cookiesof on-line visitors obtainedby the visitor tracking system. Firstly, what type of
visitors browsedthe shop’swebsitewasexamined.Therearetwo typesof visitors;theone
is the group of new visitor whosevisit of our domainis first, andthe otheris returning
visitor. The authorsgot the accesdog dataof visitorsjust afterthe trial operationof Food
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CMS. In this operatingperiod, SEO andlisting advertisingmeasurefadnot done. New
visitorsaccountedor approximatel\60%eventhoughtheshopmanagehadnotadvertised
thewebsite.This resultshowsthatFoodCMS wasviewedonline by customersvho would
wantto know thetraceabilityandalsodesiretheinformationon the safetyandsecurityfor
food. Additionally, the numberof returningvisitors had beengraduallyincreasingfrom
the introductionof Food CMS. This increasewould be the evidencethat manyreturning
visitors wereinterestedn the informationon the shop’swebsite. The authorsexpectthat
FoodCMS would contributeto sharinggreatamountsof informationbetweerfarmersand
customers. Secondly,this paperexaminedthe accesssource(habitat) of visitors on the
basisof the geographidocationof IP addressin the accesdog, the percentag®f Hyogo
prefecturewas high. Theresultis quite naturalbecausehe shoplocatedat Kobe, a city
of Hyogo Prefecture.However,about17% of whole visitors was from Tokyo (over 500
kilometersaway). FoodCMS could unveil the existenceof potentialcustomersutsidethe
prefecture. Visitors from the outsideof the prefecturewere mainly browsedinformation
on growing processandthis resultwould indicatethat visitors desiredthe information of
traceabilityof food. Moreover,not only attractingvisitorsto the website,the mail orders
from Tokyoincreasedandthe numberof saleshadbecomel40%year-on-yearFromthese
results,the effectivenes®f Food CMS is consideredo be enough but the authorsshould
continuouslyshowthefurtheroperationatesultswith moretrial periodthanthistrial. Also,
theauthorsshouldexaminethe effectof SNSfunctionin FoodCMS from theresultof two
or more user'siata.

3.2 Performance

Food CMS wasimplementedby usingMac OS 10.9.1as0S, Ruby 2.1.0-pOas a devel-
opmentlanguage RoR 4.0.0as a web developmenframework,and MySQL 5.5.29asa
databasenanagemensystem. Gem2.0.0wasusedto manageextensionof RoR,andall
functionswere implementedby using Gem. Active Record4.0.0wasusedto accesghe
databaseand paypal-expres$.5.3 was usedto implementEC function and online pay-
mentwith PayPal. Additionally, public_activity 1.4.1wasusedto manageuser’sactivity
andto showuser’'sfeed. Thesefunctionswererealizedby Gem,andFood CMS followed
the policy of MVC andRoR.In addition,RSpec2.14.1,atesttool of objects,wasusedto
realizetestdrivendevelopmentand Cucumberl.3.10,an operationtesttool of front-end,
wasused.

To verify the usefulnes®f food CMS, theresponsé¢ime of FoodCMS assumingareal
operationwascomparedvith the othermajor CMS(s): WordPress3.6, Drupal 6.29, PHP-
basedpensourceblog packageEC-CUBE?2.13.1,a EC opensourcepackagemiddleman
3.1.6,Ruby-baseapensourceblog packageandRedmine2.4.2,Ruby-basedpensource
projectmanagemerpackage A personatomputemwith 2.5GHzIntel Corei5 CPU,8GB
1600MHz DDR3 RAM, Mac 0S10.9.1wasusedto validatethesedetailedperformances.
PHP-base€MS(s)wereexecutedy Apache2.2.24 themosttypical webserversoftware,
andRuby-basedMS(s)wereexecutedNVebrick1.3.1,aRubylibrary providingwebserver
function respectivel. ApacheJMeteR.11r1554548sent1000HTTP requestg4 threads
and250Iloops)to eachCMS, and eachresponsdime wasmeasured.The obtainedresult
is shownin Fig. 4, where eachbar representaverageresponsdime, and the error bar
representstandarddeviation. In Fig. 4 left three CMS(s) are Ruby-basedoftware,and
right CMS(s) are PHP-basedoftware. All of the averageresponsdimes of Ruby-based
CMS(s)including FoodCMS werebetterthanthe PHP-basedMS(s). Fromthe resultof
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Welch'st testbetweenRuby and PHP with 3000responsdimes, Ruby was significantly
shorterthan PHP. The responsdime of Food CMS wasthe bestamongtheseCMS(s),so
theusefulness of FOo@MS is considered to be enough.

4 Discussion

The effort of this paperprovidedan information publishingmeanto disclosethe content
that only farmerscanhave,and also createda value-creatioropportunity. For example,
Food CMS can continuouslydistributevariouskinds of information: pesticidesusedfor
agriculturalcrops,growthsituationof well-selectedagriculturalcrops,away of eatingdeli-
ciously,andpreservationmethodof aningredient,all of which stronglyrelateto the safety
of agriculturalcrops.In the presentrersionof FoodCMS, implementinghecorefunctions
hasbeencompletedputexpandingcapabilityof FoodCMSwill becontinuouslyaddressed
by the feedbackfrom farmer’s opinion mainly given throughthe real operation. Finally,
the authorsaim to publish Food CMS asan opensourcepackageo facilitate integrative
information sharingavailablefor all kinds of personsn food production,marketing,and
consumption.

In general,as customersand farmershaverequireddifferent typesof informationon
agriculturalproductsirom food markets Food CMS canprovideeachuser’sdesiredinfor-
mation. In this condition,Food CMS will be utilized by two differenttypesof users;the
oneis userswho will activelywrite to FoodCMS, andthe otheris read-only. The mostof
formerusersareassumedo be mainly agriculturalproducersMost of their postingsareto
disclosethe productionscheduleandthe growth recordsof productswhich will contribute
to providing full traceabilityof food. The latter usersare mainly visitors to restaurants.
Theywill not postactively, butwantto seethe photospublishedon the systemfrom farm-
ers. In fact, restaurant'guestanay requirethe exactinformationof agriculturalproducts
or their safety. Similarly, a farmermay wantto showthe informationabouthis/herprod-
ucts. Their communicatiorhasbeenusually difficult with only the usualsystemof food
distribution. Food CMS canassistthe interactionbetweerboth typesof users.If afarmer
considerscustomer’'sdemandinto his/herfarming scheduleproperly, he/shewill havea
possibility to gain salesopportunityof his/herproducts. Eachfarmershouldbe awareof
customer’'specificdemandvhenhe/sheeally wantsto improvehis/herincome. This type
of informationsharingwill leadto avoidingthe usualJapanesagriculturalissuethatagri-
cultural productsare sold at a very low price. Food CMS would createan awarenessf
food marketingto eachfarmerbecausegraspingactualcustomerdemanchasa possibility
to improve product'svalue. As the resultof growing farmer’s consciousnestr his/her
productsFoodCMSwill contributeto adjustingfarmingschedulepn-demangbroduction,
i.e.,a farmemwill grow his/her products at the tinjast customers want.

5 RelatedWorks

5.1 RelatedCommercial Services

Similar serviceswith Food CMS havebeenalreadyin operation.This papershows5 ser-
vicesasthe exampleof agriculturalinformatization; Telefarm,Radishbo-yaAgrisaurus,
FarmersWEB, and Goodeggs. Telefarmand Radishbo-yaare servicesof Japanandthe
othersareU.S.servicesThebusinessargetof theseserviceds B to B or B to C commerce.
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As the added valutor farmers, this paper gives 6 features; Social networking function, an-
alyzer, game and local contribution, traceability, safety and security, knowledge sharing,
local production for local consumption, and insentive for customers.

Telefarnt has provided an Internet-based remote cultivation service to grow organic
vegetables through the operation from a home PC, a portable digital device including a
smartphone and a personal digital assistant, or a game terminal. The service of Telefarm
is B to C commerce, and its added values are social networking function, gamification,
traceability, and local revitalization. Web system for remote cultivation of agricultural crops
links to a real farm, and the real farm follows the directions, such as the selection of plants,
a cultivation method, and the use of materials, given by the online user. Additionally,
harvested organic vegetables are delivered to each user’'s door. The aim of Telefarm is to
contribute to activating rural areas and food safety. Radish®aya@roup company of
NTT DoCoMo, Japan’s largest telecommunications company, is an online supermarket to
provide a regular home delivery service, and have sold organic and low-pesticide vegetables
and additive-free food. The service of Radishbo-ya is B to B and B to C commerce, and
its added value is the provision of safety and security for food. Taking advantages of major
company, the number of articles and information is abundant, and besides, the reliability of
the information is also high. Farmscape a support service in order to enjoy home garden
readily by common people. The core service of Farmscape is knowledge sharing. When
a user applies for the service, a planter to grow vegetables is delivered, and farmers with
abundant experience and know-how will regularly come for helping home garden. Farmigo
is an online farmer's market, and connects the farms directly with the customers. The
service of Farmigo is B to B and B to C commerce, and its added value are local production
for local consumption and the provision of traceability. Farmigo allows customers to get
vegetables just after these harvests, so that it is fresher than anything they can buy at a
supermarket. Farmers have full accountability where their food is coming from. One of the
main reason drawing people’s attention to Farmigo is that the market in Farmigo has sold
only safe local food, and have not dealt with additive and genetically modified food. Good
Eggs is an online interactive supermarket, which provides locally grown products that will
be delivered to the user’'s door. The mission of Good Eggs is to offer fresh, nutritious
food and vegetables as well as local meat, dairy and eggs that come from naturally grown
animals. The service of Good Eggs is B to B and B to C commerce, and its added value
are local production for local consumption and safety and security, so the business type of
Good Eggs is similar with Radishbo-ya.

5.2 Related Studies

Previous studies on agricultural promotion with computerization have attained various kinds

of developments such as support methods of traceability for branding agricultural products,
optimizing techniques of farming harvests for improving productivity, and farming expert’s
knowledge acquisition methods by utilizing the sensing technology and the big data of agri-
cultural works. For example, Takatsu et al. focused on adopting IT to the agricultural field

as a solution to the shortage of successors. Takatsu et al. also considered some measures

1Telefarm, http://www.telefrm.net/

2Radishbo-ya, http://www.radishbo-ya.co.jp/shop/
SFarmscape, http://farmscapegardens.com/
4Farmigo, https://www.farmigo.com/

5Good Eggs, https://iwww.goodeggs.com/sfbay/home
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for solvingsuccession problem afgriculture vitalizing agriculturalbusinessandimprov-
ing farmer’'sincomeby predictingthe harvestime andtheamountof yield [7]. Towardthe
practicaluseof Takatsu'sconceptusingacloudserviceis thoughtto beessentiabecausét
is necessaryo reducethe cost. Similarly, Saitoet al. reportedthe effectivenessf informa-
tion systemfor agriculture[8]. Saitoetal. showedthatensuringtraceabilityandaccount-
ability of food would havea potentialto contributeto the brandingof agriculturalproducts.
On the other hand, Saito et al. pointedout that a distributorin agriculture-commerce-
industrycooperatiormustnot be limited by a regionalfarmers’market,a roadsidestation,
andadepartmenstore.To openthe agriculturalmarketfor variousdistributors,somekind
of mechanisnio comprehensivelynanageadistributiondatawould be essentialand Food
CMSis considered to be a real form of the awarer@@dhis finding.

Since safety and security of food and environment-maintaininggriculture have at-
tractedalot of attentionfrom Japanessociety,manytechnologiehavebeenactivelydevel-
oping. However,mostof theseeffortswerelimited to the areaof a certainclosedproblem.
Therefore gacheffort hashaddifficultiesto progressandspreadhewholesocietyin Japan.
Hayashiet al. pointedout thattherehavebeenmanycasesvherethe reductionof a partic-
ularrisk led to theincreaseof another risk, or theriginal advantages/benefigggnificantly
lost by the risk mitigation [9]. Hayashiet al. also cited thatimproving the efficiency of
entirefood systemis technicallydifficult whenincluding varioustypesof factorssuchas
the environmentafactor andthe food productivefactor, andbesidesthe lack of meango
adequatelevaluatea developedechnologywould betheprimarycausdghatmanyresearch
efforts havenot beenacceptednto the society. Nansekiet al. proposeda hext-generation
food systemfor ensuringthereliablesupplyof safetyfood atlow-cost[10]. Nansekietal.
statedthat variouskinds of risks on not only food itself, but also agriculturalproductive
activities,resourcesndenvironmenincluding farmland,soil, andwater,asa basisfor the
productiveactivities,mustbeinclusively considered A sometechnologyfor rationalizing
entirefood systemincluding suchvariousfactorsmustbe developedrom the viewpoint
of overall optimizationin food distribution. Of course the technologyshouldconsiderthe
fact that agriculturehasboth positive and negativesidesagainstthe naturalenvironment
[11][12]. Our motivationfor developingntegratednformationsharingsystemof food dis-
tribution follows the abovementionecknowledge.

6 Conclusion

Thispapershowedheconcepbf FoodCMS, integratednformationsharingsystenof food
production,marketing,andconsumptionasa solutionto the presentlapanesagricultural
fields, and the result of implementationof Food CMS so far. The structureto directly
connecststakeholderi agriculturalbusinessesnainly farmers customerandstoreswere
developedby Food CMS. On the other hand, the developedsystemin this paperwasa
simple prototype,so the technicalstructureof Food CMS will be examinedto cooperate
furtherwith the stabilizationof agriculturalmanagemerdandthe supportmechanisnior the
stablesupplyof agriculturalproducts.The considerablenerit with FoodCMS is to ensure
traceabilityof food for customersandit would leadto improvingthe servicequality. The
collecteddataof FoodCMSwill supportto collectanewkind of knowledge sotheauthors
will report the operationaesult certifyingthis point in future works.
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