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ABSTRACT

Thisstudyidentifiesvariousissuesinmanagingtransportationlogisticsactivitiesonthebasisof
literaturereviewandexpertpaneldiscussionssothatthefacilitationofe-applicationscanbeused
for managing transportation logistics activities. A field survey was conducted for checking the
relevancelevelonafive-pointLikertscale.Atotalof198responseswereobtainedfromtakenfrom
millmanagers,distributors,ITcompaniesandlarge-sizesugarconsumingcompanies(LSSCC)to
checkthescopeofe-applicationsfortheissuesinbothstructuredandunstructuredways.Withthese
respondents, the suitabilityofe-applicationswaschecked for the issues related to transportation
managementactivities.Thestudyresultsarestatisticallysignificantandcorrelated toeachother
whichhelpinfacilitatinge-applications.Thestudyalsoprovidessomesuggestivee-solutionswith
respecttodifferenttransportationlogisticsmanagementactivitieswithcertainimplications.
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1. INTRodUCTIoN

TheIndiansugarindustry,fromcradletogate,transportationlogisticsplaysanessentialrolethroughout
thesupplychainsystem.Figure1presentsasimplesupplychainof thesugar industry inwhich
thebasicrawmaterialforsugarproduction,i.e.sugarcanecomesfromfarmerswhichsellittothe
millersforproducingsugarandendsattheconsumersforusingsugarinavarietyofways(Amuet
al.,2013;KadwaandBezuidenhout,2015;Kumaretal.,2015).Nowadays,thematerialflowinthe
sugarsupplychainbecomescomplexbyincludingvariousby-productsfromthecogenerationplant
andchemicalplantwithinthesugarmillsasshowninFigure2.ThisFigureshowsthatthefarmers
performvariousfarmingactivitieslikeharvesting,irrigating,plowingandcultivatingforproducing
andfurthertransportingsugarcanetothesugarmillsthroughtwomainroutesallottedbytheState
Government-GateRegionandCentreRegion.Governmentagenciesalsosupportsugarcanefarming
activitiesandprovideknowledgethroughtheir24x7callcentersinseveralstatesofIndia(asobserved
duringtheprimarysurveyfromsugarmillsinUttarPradeshandUttarakhand).Figure2showsthat
thesugarmillsproducesugarfromcaneinfourstages.Theseconsistsof,receivingofcanefrom
farmers,crushingthecane,processingforsugarproduction,andfinallypackagingofsugaraccording
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totheirsizesi.e.Small,MediumandLarge.Thepackagedsugarisstoredintheirmillgodownsand
thendistributedtothewholesalers,brokers,orprivateagents.Thewholesalersstoretheorderedsugar
forfurtherdistributionintheirarearetailersandfinallyselltotheconsumers,asshowninFigure2.
Fromthesestages,itcanbeeasilyobservedthatwithouttransportationlogisticsservicesitistough
tolinkalltheseactivitiestogether.Thus,transportationandlogisticsservicesareessentialforbetter
andsmoothprocessinthesupplychainsystemofthesugarindustry.Whenthesugarcaneseason
starts,themillersissuetwotypesofpassesi.e.oneforGateandotherforCentres.Thesepassesare
allottedtothefarmers’forsupplyingtheircanetotherespectivemills.Thewholeprocessofsupplying
canecanbeoperatedeitherbycenters(operatedbymills)orbyfarmerstosugarmillsthroughoutthe
seasonbydifferentmodesoftransportationsuchastrucks,tractors,bullockcarts,etc.InIndia,during
thecrushingseason,thehighleveloftrafficsonroadduetoimpropermanagementoftransportation
modescanbeeasilyseen.Thepublicfacesseveredifficultywhiletravelingbyroad.Government
andotherhigherauthoritieslikemillmanagersaretryingtoresolvesuchproblematicsituationby
distributingslipstorespectivesuppliersi.e.farmerswithallottedtime.Butstill,theproblemexists
duetolimitedusageofe-applications,lessawareness,traditionalmindset,etc.,whichrestrictsthe
supplierstoadoptandfollowitfaithfully.

IndevelopingAsiancountries,sugarisabigindustry,buttheyalsohavesimilarissues.Ina
studyconductedbyKhushketal.(2011),theyhaveexploredthestructureofsugarcaneindustryin
Pakistan.ThePakistanisugarindustryisalsoverysimilartoIndianSugarsector.Khushketal.(2011)
havehighlightedthatPakistanisugarindustryalsofaceissuessuchashighcostoftransportation,
insufficientcaneavailableinthemill’speriphery,outdatedsugarproductiontechnology.Suchissues
arealsocommontotheIndiansugarindustry.LiandYang(2015)havementionedthattheChinese

Figure 1. Supply chain system of sugar industry

Figure 2. Material flows in supply chain system of sugar industry (Kumar et al., 2012)
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sugarindustryisthethirdlargestintheworldbehindBrazilandIndia,buttheSugarsectorinChina
alsohasmanyissues,someofthemcanbeaddressedbymechanizationofthesugarcaneproduction
process.InastudyconductedbySukyaietal.(2016)itisreportedthatThailand’ssugarindustry
isunderimmensepressuretomeetthefoodandnon-fooddemandsintheregion.Toharismanand
Triantarti(2016)inthecontextofIndonesiansugarindustryhavereportedthatcurrentlythesugar
industryinIndonesiaisunderstressduetolackofadequateR&Dandlossoftechnicalefficiency.

Therefore,ahigh-endcollaborativeplanningisrequiredfrombothsidesi.e.sugarindustriesand
Governments.AsIndiaisthesecondlargestproducerofsugarandmostlypopulationdependson
agriculturesectorbutlacksbehindwiththeupgradationandproperutilizationofreal-timetechnology
duetomachinecost, laborcost, traditionalmindsetof the transporter, limitedinfrastructure,etc.
Thismakes thebottomendofsupplychainmovesatbackfootofmanaging their transportation
logisticsactivitiesusinge-applications.Mostofthesugarmillsareusinge-applicationsfortheir
departmentalactivities,whicharemanagedbytheirITdepartment.Hence,itisnecessarytoimprove
thetransportationlogisticsservicesbysuitableITtoolsandtechniques.

2. oBJECTIVE

Themainpurposeof thepresentstudyis tofacilitate theuseofe-applicationsformanagingthe
transportationlogisticsactivitiesonthebasisofidentifiedissuesinthesupplychainsystemofthe
sugarindustry.Followingarethepreciseobjectivesofthestudy:

• Toidentifyrelevantissuestomanagetransportationlogisticsactivities;
• Toanalysetheidentifiedissueswithsuitableanalyticalmethods;
• Toproposecertaine-solutionstotheseissuesfortransportationmanagement.

Thepaperisorganizedasfollows.Thefirstpartfocusesontheidentificationofrelevantissues
attheprocurementandthesugarproductionlevelsviaprimarydatacollectionfromtheexpertpanel
(millmanagers)andthroughsecondarysources.Thesecondpartfocusesontheanalyticalmethods
appliedforframingamodeltofacilitatee-Applicationsfortheidentifiedissuesatthetransportation
level.LinearregressionandCART(RegressionTree)hasbeenusedtodeveloparelationshipbetween
theidentifiedissuesandthesuitabilityofsolvingtheseissueswithIT/e-applications.Thirdly,suitable
ITsolutionsaresuggestedfordealingwiththeissues,whichmayprovideoptimumprofitsforthe
involvedactors.Toconclude,theconclusionsandlimitationsofthepresentstudyfollow.

3. LITERATURE REVIEw

Agro-food product supply chain suffers a lot because of poor infrastructure. Poor infrastructure
includeslackofproperall-weatherhighway/roads.StudiessuchasoneconductedbyMasoodetal.
(2011),inthecontextofPakistanalsohighlightthatsuchissuesnegativelyaffectsupplychainsin
developingnations.Inaddition,thereareinadequatecoldstoragefacilities,transportationfacilities
usingrefrigeratorvansetc.StudiesconductedinthepastbySalinandNayga(2002);RaboIndia
Finance(2005);Joshietal.(2009);Mishra(2010);andSingh(n.d.)havetermedthisinfrastructure
asacoldchain(coldstoragefacilities,transportationfacilitiesusingrefrigeratorvans,etc.).InIndia,
thereisanalmostcompleteabsenceofcoldchaininfrastructure,andthisresultinalotofwastage
andthus,thefarmersandintermediaryarenotabletoreachpotentialmarketsandcommandpremium
pricesfortheirproduce.AstudyundertakenbyTransportCorporationofIndia,Hindu(2007)and
Misraetal.(2011)havegivenadetaileddescriptionofpoorinfrastructureinIndia.Intheirstudy,it
wasmentionedthatatypicaltruckwasstopped49timesonitsjourneyfromKolkatatoDelhii.e.2,400
kmindistanceduetothepresenceofmanytollgates(billingsystemforroads),badroadcondition,



International Journal of Asian Business and Information Management
Volume 11 • Issue 1 • January-March 2020

95

andcorruptofficersonthestateborders,whichleadtodelaysinthejourney.Itiscommonforthe
industrialareastosufferbecauseofpoorroadwayconnections,insufficientwatersupplyandfrequent
poweroutagesduetorestrictedinfrastructuresupport.Rao(2007)hasidentifiedseveralissuessuch
aslonganddiscontinuoussupplychain,inadequatepolicysupport,limitedinfrastructureforstorage,
transportationandmarketingofagriculturalproduce,limitedopportunitiesforvalueaddition,and
inefficientinformationandknowledgeflowsforpooragriculturaldevelopmentinIndia.Theseissues
(ifsolved)offeragreatamountofopportunityforraisingruralincomesandensuringsustainable
developmentofagricultureinIndiawiththehelpofe-applicationinagriculturalactivities.Such
issuesarecommonwithagrosupplychainstheworldover.Perdana(2012)inthecontextofIndonesia
hasmentionedthatagrosupplychainstheresufferfrommanyproblemssuchaslargeproductprice
diversity,longmarketingchain,non-proportionalprofitmargins,qualityandassuranceofproduct
availability,distributionandinventoryuncertaintyetc.

UseofIT/e-applicationsforbettersupplychainmanagementhasbeenexploredintheliterature
inthepast.InastudyconductedbyRahman(2003,2004),itwasfoundthatmostofthee-Application
inthesupplychainwasforthemanagementofthetransportationsystemwhileproductionscheduling
had the leastapplication.AnupindiandSivakumar(2007)havegivenadetailedaccountofhow
e-applications/IThavehelpedfarmersbyquotingthecaseofITCe-Chopal.ITCe-Choupalhadlinked
localfarmerstoglobalmarkets.SupplyChainreengineeringinterventionofITChashelpedfarmers
ofsoybeans,wheat,andcoffee.Ithelpedintheimprovementinlogisticsefficiencyofacommodity
supplychains.InanotherstudyconductedbyAkyooandLazaro(2007)onthesupplychainframework
ofspices,theyhavenarratedsomekeyfactorsaboutthequalityoftheproduct,transportationofgoods,
marketingframework,andperishabilityoftheproducts.CoxandChicksand(2005)discussedthe
weaknessandstrengthoftheleanadministrationintheagriculturalsupplychainssystemindetail.
Theyhavealsoshownthattheincreasedcreditabilitycanbeseenbyadoptingleanprinciplesbythe
variousretailersinthesupplychain.Perdana(2012)haspointedoutthatuseofICT(Information
CommunicationTechnology)canbeoneofstrategiesforbettermanagementofsupplychains.

In thepast,various studieshave talkedabout sugar supplychainsystem incontextofother
sugarproducingnationsoftheworld.Gaucheretal.(1998,2003)pointedoutthatbottlenecksand
theirimpactonthesupplychainsystemofsugarindustry.LaReunionhasfollowedtheassociated
methodologytoevaluatetheresultsregardingthemixtureofchangesoccurinthewayoftransportation,
shuttingdownthetrans-loadingcentreofsupplychainsystemwithreferencetotheyieldofsugarcane
andtransportfacilityasshownbyGaucheretal.(2003).Whenthewholesupplychainsystemwas
occupiedbystrategicmodel,thenthelogisticchainwasprovidedonadailybasisgetsmotivated
resultingtheleft-outorganizationequally.Therefore,thetransportationofsugarcanefromthecane
fieldstothesugarmillsthroughthetrans-loadingcentreisconveyed.AccordingtoBarnesetal.
(2000),thetrans-loadingplaceandlevelsinthesugarmill,theflowofsugarcanewillbedelivered
equallythroughthelogisticchainasstudiedandtheremainingsuppliersaresimulatedinorderto
workoutthequeuedelay.Theindustrialsimulationinstrumenthasbeenusedtoformandsimulate
theflowofsugarcane,whichislinkedthroughoutaknownlogisticchain.Gaucheretal.(2003)has
explainedthestructureofthelogisticmodelofflowofsugarcaneformsthreetypesofmodulesnamely,
sugarcanegrowers;thetransloadingcentre;andsugarmill-yard.Thesemodulesarelinkedbythe
transportationfacilitiesofsugarcanefromonepointtoanother.Someofthefactorsthatareconsidered
forthestrategyoftaskgroupsareopening/closingtimeorthecuttingtimeoftrans-loadingcentre.
Withtheuseoflogisticmodelwiththecombinationofstrategicmodelsolutionsforvariousissues
canbeaddressed.Manyimpactscanbesolvedbyusingthelogisticmodel.Thesupplyorganization
canbeeasilyrestructuredaccordingtotheregionofthere-loadingcentreswheretheirdistanceis
modifiedwithreferencetocanefield.Themills,trans-loadingcentresandtheprocessingunitsshould
bewellequipped.Thecultivatorsharvestcapabilityismatchedwiththealtereddeliveryallocations.

Higgins and Muchow (2003) examined the potential benefits of alternative cane supply
arrangementsintheAustraliansugarindustry.Theyhavemeasuredindividualsectorslikeintegration
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ofgrowing,harvesting,transportation,milling,andmarketingofthesupplychainsystemofsugar
industry. These sectors have added significant value in the past and maintain the international
competitivenessfortheindustrybyimprovingitsindividualsectors.Theauthorshaveusedoperations
researchtechniquestofocusontheconsequencesofdifferentsugarpricesandcosts;consequences
ofyear-to-yearvariability;andintegratingtheharvestdateofcaneoptionsintoawidercanesupply
managementsystem.

Ioannou(2005)studiedthereorganizationprocessofsupplychainofHellenicsugarindustry
(HSI)inGreece.Theyreportedthatwithoutresortingtoradicalrestructuringoftheexistinglogistics
operations,butthroughoptimalplanningofinter-nodematerialtransfers,HSIhassavedalmostone
millionUSdollarsandimproveddemandcoverage.Inthisstudy,supplychainwasstudied,customer
demandandlogisticscostwereanalyzedandanappropriatetransportationmodeltoderiveoptimal
distributionpracticeswasdeveloped.

Everinghametal.(2002)studieduncertaintyassociatedwithvariableclimaticconditionsfor
sugarcaneindustries.Thisvariabilityproducesimpactacrossanintegratedsupplychaincomprising
of cane growing, harvesting, transportation, milling, and marketing. A comprehensive systems
approachforusingseasonalclimateforecastsystemtoimproveriskmanagementanddecision-making
capabilityacrossdifferentsectorsofsugarsupplychainwillimproveriskmanagementanddecision-
makingcapabilityoftheentiresupplychain.Thee-applicationcanbeveryimportantindeveloping
theseasonalclimateforecastsystems.

Mostofthestudiesrelatedtothemanagementoftransportationlogisticsactivitiesofsugarsupply
chainaredoneindifferentcountrieslike,LaReunion,Australia,Greece,andothers.Thefrequent
usageofe-commerce/ITintransportationmanagementcanbeeasilyfoundfortheothersectorslike
automotive,manufacturing,agricultureandmanyothersbut, rarelyfoundinIndiansugarsector.
Thus,it isimperativetoinvestigatethescopee-applications/ITintheIndiansugarsupplychain
toimproveitsperformance.Perdana(2012)hasreportedthatbyusingIT/e-applicationsincreases
theeffectivenessoftheloading-unloadingby6.2%,decreasesmaterialhandlingcostsby5.6%,and
improvedinventoryaccuracyby99.9%.Thus,theuseofIT/e-applicationshasshowntohavepositive
effectonthesupplychains.Therefore,itbecomesimperativetoexploretheuseofIT/e-applications
inthecontextofIndiansugarsupplychain.

Furtherexplorationofsecondarysourceslike,onlinedatabases(Pro-Quest,EBSCOS,Google
Scholar,etc.),conferencesproceedings,seminarsandworkshopsconductedby“Confederationof
IndianIndustry(CII)”revealedvariousissuesrelatedtotransportationlogisticsmanagementofsugar
supplychain.Therefore,followingaretherelevantissuesfortransportationmanagementactivities:

• Pickupsfromregionsdistributioncentres(Pickupofrawmaterialfromthesource);
• Dropoffsatregionaldistributioncentres(Deliveryofrawmaterialatthedestination);
• Monitorontimearrivalsofcarriers(monitoringoftransportationused);
• Managingclaimsand improvingperformance(Related tobetterhandlingofdocumentation/

formalitiesthatareneededfortransportationusingIT/e-applications);
• Hence,consideringthenullhypothesis.

Hypothesis 1:Thereisnosignificantrelationshipbetweenrelevanceoftransportationissues(T1,
T2,andT3)andmanagingoverallperformanceformanagingtransportationlogisticsactivities
usinge-applications/IT(T4).

4. RESEARCH METHodoLoGy

Theprocessfordatacollectionwasdonebyundertakingaself-administeredsurveybyvisiting30sugar
mills(4responsesfromeachmillmanagerstotalingto83validresponses).149distributorswerealso
visited(includesbrokers,wholesalersandretailers,totalingto52validresponses).60ITcompanies
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werealsosurveyed,theseITcompaniesconsistedofonlysupplychainsolutionproviders,and60
validresponseswereobtainedfromtheITcompanies.11Largesizesugarconsumingcompanies
(totalvalidresponsesobtainedwere11)inUttarPradeshandUttarakhand,Indiaforunderstanding
thescopeofe-applicationsforissuestomanagethetransportationlogisticsactivities.Interviewswere
conductedinbothstructuredandunstructuredwayswiththeseexperts.Thesurveywasconducted
fromApril2011toSeptember2011.

ThesurveyquestionnairewasdesignedinEnglish languageforcollectingtheresponses.
Therespondentswereaskedtoratetherelevanceoftransportationrelatedissues(Pickupsfrom
regionsdistributioncentres,dropoffsatregionaldistributioncentres,monitorontimearrivals
ofcarriers)onafive-pointLikertscale(1=Notatallrelevant,3=Neutral,and5=Highly
relevant)tochecktherelevanceoftheseissuesrelatedtotransportationlogisticsactivities.The
respondentswerealsoaskedtoratethescopeofe-application/ITuseofsolvingtheissueof
managingclaims suchasdocumentationneeded for transportationandother formalities (1=
Notatallrelevant,3=neutral,5=highlyrelevant).Thus,thecurrentstudytriestoestablishthe
relationshipbetweentherelevanceoftransportation/logisticsissuesandtherelevanceofthe
scopeofe-applicationsforsolvingtransportationissues.

5. ANALySIS

Thetotalnumberofvalidresponsesobtainedfromsugarmills,distributors,ITcompaniesand
LSSCCis198.Descriptivestatisticsshowingmeanandstandarddeviationforvariousissues
formanagingtransportationlogisticsactivitiesispresentedinTable1.ThePearsoncorrelation
withsignificant2-tailedtestisemployedtoteststatisticalsignificanceoftheseissues(T1to
T4).Table2showsthecorrelationmatrixforthefourissuestomanagetransportationlogistics
activities.Thistableindicatesthatallarecorrelated(100%)andsignificantat0.01levels.This
shows thatallarehighlycorrelated toeachotherandhavenoevidenceofmulti-collinearity
(generally0.9andabove)(Hairetal.,1995).

5.1. Regression Model and Hypothesis Testing
Theregressionmethodwasemployedfordevelopingarelationshipbetweentheindependentand
dependentvariable.Fortransportationmanagementactivities,therearefourissuessortedintotwo
criteriai.e.dependentandindependentvariables.Inthisstudy,thereisonedependentvariableand
remainingothersareindependentvariables:

• Dependent Variable:Managingclaimsandimprovingoverallperformance(T4);and
• Independent Variables:Pickupsfromregionsdistributioncentres(T1),Dropoffsatregional

distributioncentres(T2),Monitorontimearrivalsofcarriers(T3)Theworkinghypothesis
isasfollows:

Table 1. Descriptive statistics for issues to manage transportation logistics activities

Notations Issues Mean S.D.

T1 1.Pickups,regionsdistributioncentres 4.273 0.6343498

T2 2.Dropoffsregionaldistributioncentres 4.278 0.6361457

T3 3.Monitorontimearrivalsofcarriers 4.444 0.5913457

T4 4.Managingclaimsoverallperformance 4.379 0.5900654
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Hypothesis 1:Thereisnosignificantrelationshipbetweenrelevanceoftransportationissues(T1,
T2,andT3)andmanagingoverallperformanceformanagingtransportationlogisticsactivities
usinge-applications/IT(T4).

Table2showsthedataobtainedfortheseissuesarehighlycorrelatedtoeachotherandhaveno
multi-collinearityamongthem.Thisindicatesthesuitablebaseforperformingfurtheranalysiswith
thehelpofregressionmethod.Table3showstheresultofregressionanalysisregardingdifferent
issuesindicatesthecoefficient(β)valuesandT-testvalues.Fromthistable,thefollowingregression
equationisobtained:

T4=1.549+0.214(T1)-0.038(T2)+0.467(T3) (1)

Table 4 indicates that the coefficient (β) for T1, T2 and T3 are 0.2114, -0.038 and 0.467
respectively.TheT-testvalueforT3coefficientis6.863whichissignificantatlevelof0.000but
valuesforT1andT2are1.774and-0.316hasasignificancelevelof0.07and0.75respectively,
whichiswellabovetheminimumvalueof0.05for5%significance.ThismeansT1andT2arenot
significantlyaffectingT4.TheF-ratio for theentiremodel is34.1(df:3and194)withastrong
significantlevelof0.000.

TheresultalsoshowsthattheR2valueoftheregressionmodelis0.3453,whichmeansthat
thatmodelexplains34.53%ofvarianceinmanagingtheoverallperformance(T4),withthehelp
ofpredictorssuchasmonitoringthetransportationactivities(T1,T2andT3).Table3showsthe
adjustedR2valueof0.3351.ThedifferencebetweentheR2valueandadjustedR2is0.012i.e.1.02%
only.Thismeansthereisnotmuchdifferencebetweenthesevaluesi.e.averygoodresult.Thus,the
resultsarestatisticallysignificantandrelatedtoeachother,whichhelpinpromotingandmanaging

Table 2. Pearson correlation for issues to manage transportation logistics activities

Iss. T1 T2 T3 T4

T1 PearsonCorr.
Sig.(2-tailed) 1

T2 PearsonCorr.
Sig.(2-tailed)

.893**

.000 1

T3 PearsonCorr.
Sig.(2-tailed)

.500**

.000
.520**
.000 1

T4 PearsonCorr.
Sig.(2-tailed)

.427**

.000
.407**
.000

.562**

.000 1

Note: ** Correlation is significant at the 0.05 level (2-tailed)

Table 3. Regressions results for managing claims overall performance of transportation logistics activities (t4)

Issues/ Predictors/ Model Coefficient (β) T-Test Significant of T

Intercept 1.54949 5.412 0.000

T1 0.21404 1.774 0.0776

T2 -0.03851 -0.316 0.7525

T3 0.46788 6.863 0.000

MultipleR-squared:0.3453,AdjustedR-squared:0.3351
F-statistic:34.1on3and194DF,p-value:0.000
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thetransportationlogisticsactivitiesbytacklingtheseissues(T1,T2andT3)tofurtherimprovethe
overallperformance(T4)withthehelpofe-applications.

The above data was also analysed through a regression tree model (CART model).
CART model provides a visual representation of the relationship between the dependent
andindependentvariables.Thismakesiteasytointerprettherelationshipsandexplainthe
predictionstoindustryactors.Inaddition,CARTcanalsomodelrelationshipsindatawhen
thedataisnon-linear.ReaderscanrefertoJamesetal.(2013)foradetaileddiscussionon
CART(regressiontrees).FromtheCARTmodelinFigure3,wecanseethatthatfirstsplit
happenswithT3(T3<4.5{yes/no}).ThisindicatesthatT3isthemostimportantpredictor
ofT4,i.e.T4ismostaffectedbyT3.Thefirstsplitalwayshappenswiththemostimportant
predictor(Jamesetal.,2013).ThesecondsplithappenswithT1(T1<4.5),thisindicatesthat
T1isthesecondintermsofeffectonT4.Lastly,thesplithappenswithT2(T2<4.5),this
indicatesthatT2istheaffectsT4,theleast.Tointerprettheregressiontree,wejustfollow
thetreestructure.Forexample,ifwestartatthetop(i.e.theroot),thefirstsplithappens
withT3(T3<4.5{yes/no}).ThismeansthatifthevalueofT3islessthan4.5thenproceed
totheleft-handsideofthetreewherefurtherspitinghappens,else(NO),thepredictedvalue
ofT4willbe4.7.Theboxshownat theendof thefirst ‘No’branchiscalleda leaf.The
leafshowsthatthereareatotal49%ofcasesinthedata,wherethevalueofT3>4.5with
apredictedT4valueof4.7.ItmeansthatwhenthevalueofT3exceeds4.5,meanswhen
theT3 issue ishighly relevant, then in suchcases, actors should immediately implement
e-applications/ITsolutionsforaddressingtransportationandlogisticsissues(asthemodel
inFigure3showsthat,ifT3>4.5,thepredictedvalueofT4is4.7).Theperformanceofthe
CARTmodelwastestedonthetrainingdataitself.Themeanabsoluteerrorforthemodelis
0.311525,themeanabsoluteerroristheaverageerrorbetweenthevaluesofthedependent
variableinthedatasetvsthevaluespredictedbytheCARTmodel.Themeanabsoluteerror
is interpreted in relation to the scale of the independent and dependent variables. In the
abovecase,ameanabsoluteerrorof0.311525indicatesthatthereisonly0.3errorinthe
actualvspredictedvaluesofT4,basedonT1,T2andT3.

Thus,fromthelinearregressionanalysisandCARTmodel,wecanconcludethate-applications
areveryusefulformanagingtransportationlogisticsactivities.T3istheissue,whichcanbemost
effectivelymanagedwithIT/e-applications.

Table 4. e-Solutions for managing transportation logistics activities

S. No. Issues IT Applications

1 •Sharingandnetworkingthedataamongsupply
chainpartners

•GeographicalInformationSystems(GIS)

2

•Trackingandlocatingtheexactpositionofloaded
vehicles
•Shortestdistancetoreachdestination
•Routing
•Schedulingsystem
•Managingpickupsanddropoffsregional
distributioncentre’s
•Monitoringtheon-timearrivalofcarriers

•GlobalPositioningSystem(GPS)
•AutomaticVehicleLocator(AVL)
•Satelliterouting
•RealTimeCommunicationCapability
•SAPorERP
•EDI
•BarCoding
•WebtechnologyusingXML
•RFID
•LogisticsOperationSystems(LOS)

3 •Managingtheflowofinformation •LogisticsInformationSystems(LIS)
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6. dISCUSSIoN ANd IMPLICATIoNS

Theresultshowsthatissues–namelyPickupsfromregionsdistributioncentres(T1);dropoffsat
regionaldistributioncentres(T2);Monitorontimearrivalsofcarriers(T3);andManagingclaimsand
improvingperformance(T4)aredevelopingarelationshipwhichhelpsinmanagingthetransportation
logisticsactivitiesthroughe-applications/IT.Theresultsofstatisticalanalysisindicatethatthere
issignificantrelationshipbetweenissueT3(Monitorontimearrivalsofcarriers)andManaging
claimsandimprovingperformance(T4)formanagingtransportationlogisticsactivities.Theissue
T3(Monitoron timearrivalsofcarriers) is themost relevant issue (meanscore:4.44,Table1).
Therefore,itisnecessarytoprovidesolutionstodifferenttransportationlogisticsactivitieswiththe
useofe-applicationsasmentionedbelow.

GeographicalInformationSystems(GIS)(Berry,1999)ismadeupofhardwareandsoftware
components,whichcanbeusedforsharingandnetworkingthedataamongsupplychainpartners
i.e. between centre’s, millers, and distributors. This system helps in the transportation logistics
management.KumarandAgrawal(2011)havepointedoutthatinasupplychainGIScanbeusedto
mapmanufacturingunits,suppliers,distributioncentersandroutingofvehicles.Theyhaveproposed
usingGISasapartofdecisionsupportforeffectivesupplychainmanagement.Nowday’sindustry
actorscanavailthefacilityofInternetGISorWebMappingforbetterrouteplanningandtracking
ofmaterialsinthesupplychains.KumarandAgrawal(2011)havepointedoutthatGIScanbean
effectivetoolforsolvingroutingissues(tofindtheshortestpath)andforfindingalternativepaths
incaseofanyproblemwiththeoriginalshortestroute.LogisticscompaniessuchasARAMEXand
DHLhavealreadystartedtomakeuseofGISforvehicletrackinganddispatchsystem(Balaa,2018).
ArcGISisonesuchsoftwarepackagethatcanbeusedforsuchtasks.

Figure 3. CART model showing relationship between T4 (dependent) and T1, T2 and T3 (independent) variables
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Global Positioning System (GPS), Automatic Vehicle Locator (AVL), Satellite routing, and
RealTimeCommunicationCapabilityhelpsintrackingandlocatingtheexactpositionofloaded
vehicles,shortestdistancetoreachdestination,routing,schedulingsystem,etc.Thesetechnologies
helpsinmanagingtheoverallperformanceofthetransportationlogisticsactivitiessuchaspickups
anddropoffsregionaldistributioncenters’,andmonitoringtheon-timearrivalofcarriers.Fordoing
suchactivity,theuseofcomputersystemisalsonecessarywithsomesuitablesoftwarei.e.SAPor
ERP.Thaqi(2015)hasprovidedsomecaseswhereGISandGPSareusedasanintegratedsystemfor
monitoringlawenforcementvehicles,asthetaskofGISistoprovidemappingoflocations,precise
spatialinformationandGPShelpsmonitoringandtrackingpoliceofficersinrealtime.Thistactical
technologycanalsobeusedincaseofsugarsupplychainstohaveabetterunderstandingofthearea
throughGISandbettermonitoringoftransportvehiclesthroughGPS.

EDI,BarCoding,WebtechnologyusingXML(Kumaretal.,2010),andRFIDcanbeusedfor
managingthetransportationlogisticsactivities(Vijayaraman&Osyk,2006;Attaran,2007;Kumbhar,
2011).EDI(ElectronicDataInterchange)hasenhancedthecommunicationbetweenfirms,which
is essential proper supply chainmanagement.This is doneby standardizing thedata formatting
andtransmissionprotocols.EDIrequiresfirmstohavecommondataformattingandtransmission
standardsorprotocols.CurrentlyJAL(JapanAirlinesLimited)isusingEDItomanageitslogistics
andsupplychainactivities(Gurung,2006).

Mehta(2018)havereportedthatuseofRFIDinsupplychainscanhelptoprovidebettertrackingof
inventory,whichleadstoreductionincasesofstockouts,increasedvisibility,improvedcollaboration
withsupplychainpartners,efficientconsignmenthandling,warehousemanagementandshorterorder
tocashcycles.Mehta(2018)havealsolistedsomeofthebenefitsofRFIDoverbarcodesforsupply
chainapplicationssuchas,RFIDcanwithstandharshconditions,RFIDtagsarerewritable(canbe
usedagain),readinginformationfromRFIDisfast(severaltagscanbereadsimultaneously)and
lesslaborintensiveandlastlyRFIDisverysecurewhenitcomestotampering.Walmartisalready
utilizingRFIDtechnologyforbettersupplychainmanagement.

Logistics Information Systems (LIS) is the logistic information technology, which helps in
managingtheflowofinformationfortransportationlogisticsmanagement(Gurung,2006).Inthis
regardPerdana(2012)hasprovidedaframeworkforaLISforagro-industryspecifically,thisLIS
iscalledAgriculturallogisticsinformationsystem.ePROMISTransportation&LogisticsandSAP
aresomeprovidersofnecessarysoftwarepackagesforLIS.

LogisticsOperationSystems(LOS)isthetransactionalapplicationusedfortransportationpurpose
(Gurung,2006).Logisticsoperatingsystems(LOS)refertotransactionalapplicationssuchasorder
entry/orderprocessing,warehousing,andtransportation.LOSisasubclassofLIS.

Currently, sugar mills in India have adopted IT/ e-applications at a very rudimentary level
(suchasspreadsheets,bookkeepingsoftwarepackages,etc.),buttheynotadoptedtheseinnovative
e-applications for their transportation logistics activities. Hence, it is highly recommended to
adoptsuchforimprovingtheoverallperformanceofsugarsupplychain.Thus,thefacilitationof
e-applicationsplaysanimportantroleinthemanagementoftransportationlogisticsactivities.

Table6showsthatthee-solutionshelpinmanagingdifferentissuesfortransportationlogistics
activities.E-solutionsprovidebenefitstothetransportersorthird-partylogisticsservicesindifferent
waysinthesupplychainsystemofthesugarindustryasshowninFigure4.Thus,theroleofIT
helpsthetransportersand3PLsinmanagingtheirdifferentactivities.Figure5.ShowshowtheseIT
solutions/e-applicationscanbeusedatdifferentstagesinthetransportactivities.

7. CoNCLUSIoN, LIMITATIoNS ANd STUdy SCoPE

E-applications/ITimplementationhelpsinmanagingdifferenttransportationlogisticsactivities,
whichhavecertainimplicationsliketimemanagement,carrierselection,trafficmanagement,
on-timedeliveryofproductsorby-products,fleetmanagement,bringingtransparency,cross
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Figure 4. Role of IT in transportation logistics activities

Figure 5. Use of IT solutions/ e-applications at different stages in transportation logistics activities
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docking,andfreightpayments.Thereisstillavastpotentialforadoptionoflateste-solutions,
which helps in managing the transportation pickups, drop-offs, monitoring and improving
logistics activities. Without proper management of transportation logistics activities, the
supplychainsystemofanyindustrysuchassugarmaydirectlyimpactswithitsproduction
andprofitability.Thus,forseamlessbusinessactivities, it isnecessarytocreateacommon
platformofe-application.

The study scope is limited to the states of Uttar Pradesh and Uttarakhand in India.
Respondentsfromotherstates inIndiacanbetargetedforfuturestudies.Limitednumberof
sugarmillsandonlyIndiansugarmillsweretargetedtocollectsamplesfromUttarPradeshand
Uttarakhand.Theresultsandlimitationsofthisstudypresentagoodstartingpointforexploring
futureworkfortheuseofe-applicationsinthemanagementofdifferenttypesofactivitiessuch
asvendor,inventoryanddistributionactivities.Thiscanbedonebytargetingthedifferentsupply
chainpartners,namely themillers,distributorsandotherstakeholdersforcollectingrelevant
information.Later,certaine-solutionscanbeproposedformanagingtheseactivities.Thepractical
developmentofe-applicationsmaybringchanges to thesugarsupplychain inUttarPradesh
andbeyond.Infuturework,e-commercearchitecture(Kumaretal.,2010)canbedevelopedby
showing theusefulnessof ITatdifferent levelsofsugarsupplychain.Thisarchitecturemay
beadoptedbydifferentGovernmentorprivateorganizationstofacilitatebettercommunication
amongthesupplychainpartners.Thesugarindustrymayincreaseitscompetitivenesscompared
tootherindustriesbyusinge-applications(Kumaretal.,2013,2014,2015).Thetraditionaluse
ofbusinessmethodsmaybereplacedwithnewandupdatedtechnologies,wherethereisagood
scopeforresearch.Thestudywouldbeconductedandanalyzedfurtherbyusingothermethods
like,FuzzyAnalyticalHierarchyProcess,DEAandMICMACAnalysis.
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