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ABSTRACT

Mobilephoneschangedthepatternsofcommunicationandflowofinformationinhumansociety.This
studyassessestheirimportanceincreatingawarenessaboutissuesrelatedtothenaturalenvironment
andclimatechange,whereresponsivenessatacommunityisessential.Itexaminesparticularlythe
roleofmobilephonesincreatingenvironmentalawarenessamongfishersintheIndusDeltaregion
ofPakistan.Mobileusagepatterns,mobilephonesasasourceofenvironmentalinformationand
theuseofsocialmediaforenvironmentaldiscourseamongthefishingcommunitiesareanalysed.
Theresultsindicatethatmobilecommunicationisrankedasthefifthmajorsourceofinformation
aboutenvironmentalproblemsintheIndusDeltaafterpersonalobservation,television,radioand
newspapers.Althoughmobilephonesofferhighpotential for receiving, accessing and reporting
informationaboutenvironmentalissuesthroughtheuseofsocialmedia,theyarestillnotwidely
usedforsuchpurposesinthesefishingcommunities.

KeywoRdS:
Environment, Climate Change, Communication, Usage, Radio, Television, Newspapers, Awareness Campaign, 
Social Media, Sustainability

INTRodUCTIoN

Ecologicalproblemsandclimatechangerelated-issueshaveemergedasmajorchallengesforthe
globalsocietyandeconomyduringthepastfewdecadesandpeopleindifferentpartsoftheworld,
includingfishingcommunities,arefacingtheconsequencesofclimatechangeandenvironmental
degradation(Senpati&Gupta,2017)andareexposedtorisk(Ecksteinetal.,2019).Inthiscontext,
informationandawarenesscampaignsare regardedvital to raiseconcernsandcreatebehavioral
changetorespondtotheproblemsrelatedtoclimatechange(Chakraborty&Chakravarty,2017).
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Informationandcommunication technology (ICT)devicesareproviding fundamental support to
thesecampaignswithICTtoolsfasttransforminginteractionsaroundtheworld(Shafiqetal.,2014;
Ospina&Heeks,2011).Accordingly,ICTtoolsarepotentiallyinstrumentalindisseminatingcritical
informationrelatedtoclimatechangeandengagingcommunitiesforsharingofexperiencestodevelop
viableadaptationandresiliencestrategies(Eakinetal.,2015).

Informationsystemsareseenasplayingamediatingroleintacklingclimatechangeresponses
andadaptation(Hasanetal.,2017).Therapidpenetrationofmobilephonesinbothruralandurban
areasallaroundtheglobehasspectacularlychangedthecommunicationpatterns.Mobilephones
havebecome themostwidelyavailable andaffordable toolof ICT, thusofferingunprecedented
solutionstothecommunicationgapsandbarriers,especiallyinruralareas(Singhetal.,2016).The
devicesareusedforsupportingenvironmentalawarenesscampaignsinruralareasanddevelopment
ofacollectiveandparticipatoryresponsetotheclimatechangeproblemsinfar-flungruralareas
(Ospina&Heeks,2012).Theyalsoplayaroleinenvironmentaleducation,particularlyforrural
communities(Banks&Burge,2004).

Inthiscontext,thestudyaimedatassessingtheroleofmobilephonesincreatingenvironmental
awarenessamongthefishersintheIndusDeltaregionofPakistan.TheIndusDeltaisthe5thlargest
deltaintheworldcoveringapproximatelyanareaof41,440km2(16,000squaremiles)andproviding
habitatformanymigratorybirdsanddifferentspeciesoffish(WWF,2020).Itcomprises17major
creeksandmeetstheseaacrossanareaof210km(130miles)(Chandioetal.,2011).However,the
environmentaldegradationofthemangrovesecosystemoftheIndusDelta,seaerosionandother
ecologicalproblemsareresultingindepletionofitsfishresourcesandothertraditionalsourcesof
livelihoodintheregion(Amjadetal.,2016;BuxMallah,2013).

ThispaperanalysestheroleofmobilephonesinthefishingcommunitieswiththeIndusDelta
in relation to accessing and using information about environmental problems in the region. We
firstofferedabriefliteraturereviewasabackgroundforthestudyfollowedbedescriptionofits
methodologyanditsobjectives.ThefindingsfromasurveyoffishersintheIndusDeltaconducted
in2019arethendiscussedandsomerecommendationsoffered.

BACKgRoUNd

According toKimet al. (2009), information and communication technology tools areplaying a
highlycommendableroleincreatingawarenessaboutenvironmentalproblemsandtacklingclimate
change.Thesetoolsareseenasstrategicallyimportanttomitigatetheimpactsofclimatechangeand
maintaineconomicgrowth(Mickoleit,2010).Particularlyinthecontextofdevelopingcountries,ICT
toolsareexpectedtobeusedintacklingthegamutofenvironmentalchallenges,includingclimate
change,solidwastemanagement,airandwaterpollution,degradationofecosystemsand lossof
biodiversity(Houghton,2010).Informaticssystemsarealsoplayingakeyroleindesigningholistic
andcomprehensivepoliciesforeducationtocreateawarenessaboutthenegativeimpactsofclimate
change,facilitateinitiativestorespondtothechallengesandinculcateenvironmentfriendlysocial
behaviours(Alexandruetal.,2013).Mobilephonesinparticulararebecomingapowerfultoolnot
onlyforcommunicationbutalsotoaccessinformation.Thediffusionofmobilephonesasanew
technologyinthedevelopingworldhasbeenveryhigh,withanalysisshowingthattheadoptionrates
arenotconnectedtothelevelsofincome(James,2010).ThishasallowedcountriessuchasPakistan
toachievehighpenetrationandgrowthfortheuseofmobilephones(James,2010).TheseITtools
arepositivelycontributingtoruraldevelopmentintermsofdecreasinginformationasymmetryand
closingthegapinthedigitaldivide(Sylvester,2016).Fourdecadesaftertheirfirst introduction,
mobilephoneshavebecomepervasiveandindispensableallovertheworld(Deloitte,2017).

Thecommunitieslivinginruralareasofthedevelopingworld,includingcoastalcommunities,are
increasinglyusingmobilephonesforthefulfillmentoftheirsocialcommunicationandinformation
needsaswellasrelatedtopractisingparticularprofessions(Mengetal.,2014).Furthermore,the
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mobilephonesarebeingeffectivelyusedforcommunityeducation,especiallyforcreatingawareness
about climate change and environmental problems across the developed and developing world
(Banks&Burge,2004;Schaal&Lude,2015).Earlywarningsthroughmobilephoneareconsidered
usefulinsavinglivesduringenvironmentaldisasters.Differentmobilephoneapplicationsarenot
onlyusefulforraisingtheawarenesslevelofthecommunitiesaboutenvironmentalproblemsbut
theyarealsohelpfulindatacollectionaboutimpactsofclimatechange.Thedatacollectedthrough
theseapplicationscanprovidesupporttopolicymakersandresearcherstodealwithclimatechange
emergenciesandindrawingconclusions(Chakraborty&Chakravarty,2017).

Ontheotherhand,thelackofawarenessamongruralcommunitiesaboutecologicalproblems
andclimatechange-relatedthreatstotheirregionsisconsideredasaoneofthemajorhurdlesin
developingresilienceindealingwiththesituationandICTshaveemergedaspowerfulmeansof
environmentalcommunication(Mudombi,2014).Theuseofinformationtechnologyfortransitioning
tosustainability,includingresolvingenvironmentalproblems,achievinggreengrowthandbuilding
communityresilience,isconsideredvitalincurrentandfutureinitiativestocounterclimatechange
impactsinPakistanandotherdevelopingcountries(Nizametal.,2020;Asonguetal.,2019;Majeed,
2018).MobilephonesareanessentialpartofthenewICTopportunities.

AlthoughtherehasalreadybeensomeresearchinterestinthepotentialroleofICTsinhelping
communitiestotackleclimatechange-relatedchallengesindevelopingcountries,thereisverylimited
evidenceastohowcoastalcommunitiesthatareattheforefrontofclimatechangeusemobilephones.
GiventheecologicalandsocialimportanceoftheIndusDeltaregionforPakistan,thisstudyanalyses
theuseofmobilephonesbyfishersaswellasinvestigateswhatarethemajorsourcesofenvironmental
informationforthesecommunities.

MeTHodoLogy oF THe STUdy

Theresearchobjectivesofthestudyareasfollows:

• AssessthepatternsofusageofmobilephonesbyfishersintheIndusDeltaregionofPakistan;
• Identifythemainsourcesofinformationforthefishingcommunitiesinthisarearelatedtoclimate

changeandenvironmentalproblems;and
• Understandtheroleofsocialmediaincreatingawarenessaboutenvironmentalproblemsinthe

IndusDeltaregion.

KnownasthevertebraofthePakistan’seconomyandecology(Ebrahim,2020),theIndusDelta
regionisadministrativelycoveredbytheProvinceofSindh.ThemightyIndusRiverflowstowards
theArabianSeaforming“anextensivesystemofswamps,mudflats,creeks,estuaries,marshesand
mangrovesforests”(WWF,2020,para.1)whichofferlivelihoodtomillionsofpeople.Inadditionto
Karachi–alargetransporthubforPakistan,thetwodistrictsofThatta(population980,000in2017,
CityPopulation,n.d.)andBadin(population1.8millionin2017,CityPopulation,n.d.)covermostof
thecoastalpartsoftheIndusDeltaregion.Fishingisanimportantsourceoflivelihoodinthesetwo
districts(AsianDevelopmentBank,2012).However,inrecentyearsfishstockshavedeclineddueto
environmentaldegradation(TheNewHumanitarian,2013).ThisstudywasconductedinThattaand
Badin,thetwodistrictsoftheProvinceofSindhwhichcovertheIndusDelta(Placeandsee,2022).

Across-sectionalsurveywascarriedoutin2019tocollectdatainThattaandBadin.Aclose-
endedquestionnairewasdevelopedinlightoftheresearchobjectivesofthestudy.Thepracticability
oftheresearchinstrumentwastestedthroughapilotstudy.Intheabsenceofacompletedatabase
ofthefishingcommunitieslivinginthedeltaicregion,purposivesampling(Black,2010)wasused.
Twohundredfisherslivingindifferentvillagesofthetwodistricts(100fromeachdistrict)were
purposivelyselectedasrespondentsforthisstudy.Theywerevisitedpersonallyinthevariousvillages
ofthesampleddistrictsandthedatawascollectedinaface-to-facesituationfromtherespondents
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withthesurveyadministeredbytheresearchteam.Thecollecteddatawasanalysedwiththehelpof
SPSSstatisticalsoftware.

Allparticipantsweremaleasthereisacleargenderdivisioninthefishingsector(FAO,2016).
Menandwomenengageindifferentandoftencomplimentaryactivitieswithfish-catchingbeinga
predominantlymaleoccupation.Astheimpactsofclimatechangeandenvironmentaldeteriorationare
manifestedveryprominentlyintheamountsoffishcaught,itwasimportanttohavedirectinformation
fromthemalefishers.Moreover,womenwhocontributetothislivelihoodthroughactivities,such
ascleaning,processingandsellingthefish,rarelyidentifyasfishers(FAO,2016).Theresultsfrom
thesurveyarepresentedanddiscussedinthesectiontofollow.Thissurveywasconductedpriorto
COVID-19.AlthoughthepandemicinfluencedPakistan’sfishingcommunitieswithcountrywide
lockdownsandbansonexportstoChinaduetoviruscontaminationofshipments(Jain,2021),itis
unclearwhetherthegenderrolesinthissectorwereimpacted.EvidencefromBangladeshshowsthat
mencontinuedtousefishingastheirmainhouseholdlivelihoodwhilewomenbecamemorevulnerable
totheimpactsofthepandemicbecauseoflowerengagementinincome-generationactivities(Sultana
etal.,2021).ItisreasonabletoassumethatnomajorgendershiftsoccurredintheIndusDeltaregion.

FINdINgS ANd dISCUSSIoN

Itisimportanttounderstandthedemographicprofileofthesurveysamplebeforeexaminingcloselythe
useofmobilephonesandinformationsourcesrelatedtoclimatechangeandthenaturalenvironment.
Thecommunicationgapandobstaclestobeovercomearealsodiscussed.

demographic Profile of the Surveyed Fishers
ThesurveysampleisrepresentativeofthetotalpopulationofbothdistrictsofThattaandBadinwith
aconfidenceintervalof9.8atthe95%confidencelevel.Table1showsthedemographicprofileof
thesample.

Asalreadyexplained,all respondents to thesurveyweremale fishers.Theywerecontacted
mainlyatfishcatchingsitesinthedeltaicvillages.Althoughtherearewomenengagedinfisheries
inPakistan,accordingtopreviousresearchnoneofthemispartofthedirectharvestingactivities
(Shah,2012).Themajorityofwomenformpartofthepost-harvestingoperations,includingpeeling,
cleaningandpackingaswellasmakingandrepairingfishingnets.Thisgenderdivisionoflabour
wasconfirmedinoursurveywithallfishersfoundatthecatchingsitesbeingmale.Allrespondents
belongedtonativeSindhispeakingcommunityinwhichmembersfromourresearchteamwerefluent.
Themajorityoftherespondents,namely85%,statedtheirmaritalstatusasmarried.Mostofthem,
namely70%wereintheagegroupofupto40yearswith20%belongingtotheover50yearsage
groupandtheremaining10%beingbetween41and50yearsofage.Theoveralleducationallevel
ofthesurveyedfisherswaslowwithonly2%havingcompletedacollegeoruniversitydegree,69%
beinguneducatedand29%whohavegraduatedfromprimaryorhighschool.

Mobile Usage Patterns
Againstthisbackground,theuseofmobilephoneswasquiterevealing(seeTable2).Thepenetration
ofmobilephonesamongthefishingcommunityoftheIndusDeltaishighlyvisible.Therewasnota
singlerespondentwhodidnothaveamobilephone.Moreover,theyallownedtheirmobilephones.
wasnotusingaasthedatainTableonementionsthatalltherespondentsofthisstudywerenotonly
usingmobilephonebuttheywerehavingtheirowncellphone.However,theshareofsmartphones
wasverylowat4%whiletheremaining96%wereusingsimplerfeaturephoneswhicharerelatively
cheaperandinadditiontovoicecallingandmessaginghaveafixedsetoffunctionsthatmayinclude
webbrowsingbutdonotallowtheuseofapps.

Inrelationtomonthlymobileexpenses(seeTable2),halfoftherespondentswerespendingup
to500PKrupeesfortheirmobilephoneusewhereas29.5%werespendingupto1000PKrupees.
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Moreover,onefifthoftherespondentsbelongedtothehighspendingcategoryastheywerefound
tobespendingmorethan1000PKrupeesforchargesoftheirmobilephoneuse.

Sources of Information about deltaic environmental degradation
One of the main issues explored in the study is the role of mobile phones in creating socio-
environmentalawarenessamongthefishingcommunitiesoftheIndusDelta.Weaskedtherespondents
abouttheuseofadifferentrangeofinformationsources(seeTable3).Thisallowedustoassesshow
importantICTscurrentlyareaswellasunderstandtheuseofothersources.Theresponsesindicated
thatagreatmajorityofthefishers,namely80%,usepersonalobservationasasourceofenvironmental
informationabouttheIndusDeltawhichalsoindicatesthatthedeteriorationofitsecologicalstate
isvisibleandobservablebythepeoplewhorelyonitfortheirlivelihoods.Personalobservationwas
alsothemostcommonlyusedsourceofinformationabouttheecologicalconditionoftheIndusDelta.

Televisionwasthesecondmostcommonlyusedsourcewith70%oftherespondentsanswering
affirmativelyaboutdrawinginformationaboutenvironmentalproblemsthisway(seeTable3).This
isfollowedbyradioasathirdsignificantsourceofenvironmentalinformationfor66%ofthefishers.
Theuseofnewspapersandmobilephoneswerefourthandfifthwith42%and41%,respectivelywhich
indicatesthatlessthanhalfofthefishersrelyonsuchsources.Evenlessimportantwereawareness
campaignsbyNGOs(25%offishersusethem)andthegovernment(usedby19%oftheparticipants).

Table 1. Demographic profile of the survey sample

Demographic Variables Number Percentage (%)

Gender

  Male 200 100.0

  Female 0 0.0

Mother tongue

  Sindhi 200 100.0

  Other 0 0.0

Marital status

  Married 173 86.5

  Unmarried 27 13.5

Educational status

Uneducated 137 68.5

  PrimarytoHighSchool 59 29.5

  College&University 4 2.0

Age

Upto40years 139 69.5

  41–50years 22 11.0

  Above50years 39 19.5

  District

  Badin 100 (50.0)

  Thatta 100 (50.0)

Source: Primary data
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Localopinionleadersweretheleastpopularsourceofinformationabouttheenvironmentalstateof
theDeltawithonly18%ofthefisherscountingonthem.

Thefactthatmobilephonesarenotaverypopularsourceofinformationcanbeexplainedtoa
certaindegreebecauseofthefishersusingbasicfeaturetypeswhichallowtomakeandreceivecalls
andmessages(short-messageserviceorSMS)buthavelimitedwebbrowsingandnospecificapps.
Ontheotherhand,thisalsoindicatesthatiftheauthoritiesorNGOswanttoproactivelydisseminate
informationabouttheecologicalconditionoftheIndusDelta,includingenvironmentaldisastersor
emergencies,theyshouldonlyrelyonmessagingratherthanonanyspecificallydesignedappsor
websites.

Wefurtherinvestigatedthecorrelationbetweentheuseofdifferentinformationsourcesandage
oftherespondentstoseewhethertherewereanygenerationaldifferences(seeTable4).Itbecame

Table 2. Use of mobile phones

Mobile usage variables Number Percentage (%)

Using a mobile phone

  Yes 200 100.0

  No 0 0.0

Owning a mobile phone

  Yes 200 100.0

  No 0 0.0

Mobile phone type

  Feature 192 96.0

  Smart 8 4.0

Monthly mobile phone expenses

  Upto500Rs. 100 50.0

  600to1000Rs. 59 29.5

  Above1000Rs. 41 20.5

Source: Primary data

Table 3. Sources of information about environmental degradation in the Indus Delta

Source of information used Yes (%) No (%)

1.Radio 132(66.0) 68(34.0)

2.Television 139(69.5) 61(30.5)

3.Newspapers 83(41.5) 117(58.5)

4.Mobilephones 82(41.0) 118(59.0)

5.NGOsawarenesscampaigns 50(25.0) 150(75.0)

6.Governmentalawarenesscampaigns 38(19.0) 162(81.0)

7.Localopinionleaders 35(17.5) 165(82.5)

8.Personalobservation 160(80.0) 40(20.0)

Source: Primary data
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clearthatageimpactedonthewayfishersreceiveinformationabouttheenvironmentalcondition
oftheIndusDelta.

Table 4. Survey respondents by information source and age

Age categories

Information source Up to 40 years Above 40 years Total

Radio *

Yes 83(59.7) 49(80.3) 132(66.0)

No 56(40.3) 12(19.7) 68(34.0)

Total 139(100) 61(100) 200(100)

Television

Yes 91(65.5) 48(78.7) 139(69.5)

No 48(34.5) 13(21.3) 61(30.5)

Total 139(100) 61(100) 200(100)

Newspapers**

Yes 67(48.2) 16(26.2) 83(41.5)

No 72(51.8) 45(73.8) 117(58.5)

Total 139(100) 61(100) 200(100)

Mobile phone†

Yes 66(47.5) 16(26.2) 82(41.0)

No 73(52.5) 45(73.8) 118(59.0)

Total 139(100) 61(100) 200(100)

NGOs awareness campaigns

Yes 40(28.8) 10(16.4) 50(25.0)

No 99(71.2) 51(83.6) 150(75.0)

Total 139(100) 61(100) 200(100)

Government awareness campaigns

Yes 28(20.1) 10(16.4) 38(19.0)

No 111(79.9) 51(83.6) 162(81.0)

Total 139(100) 61(100) 200(100)

Local opinion leaders††

Yes 29(20.9) 6(9.8) 35(17.5)

No 110(79.1) 55(90.2) 165(82.5)

Total 139(100) 61(100) 200(100)

Personal observation§

Yes 104(74.8) 56(91.8) 160(80.0)

No 35(25.2) 5(8.2) 40(20.0)

Total 139(100) 61(100) 200(100)

*χ2 = 8.02, p.00, df = 1; **χ2 = 8.43, p.00, df = 1; †χ2 = 7.91, p.00, df = 2; ††χ2 = 3.57, p.05, df = 1; §χ2 = 7.64, p0.01, df = 1
Source: Primary data
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Intheregardtothoseusingpersonalobservation–themostcommonlyusedsource,theproportion
ofthosewhowereabove40yearsold(92%)washigherthanofthosewhowereyounger(75%).
Similarly,theshareoffisherswhodidnotreceivedeltaicenvironmentalinformationbypersonal
observationwashigheramongthosewhowereupto40yearsold(25%)thanthosewhowereolder
(8%).Thiswasnotunexpectedasyouneedtobeabletomakecomparisonsbetweenthepastandthe
presentandsomeenvironmentaltrendstakelongertomanifest.

There was also a generational difference in relation to the use of television as a source of
informationwiththeproportionofthosewhowereabove40yearsold(79%)beinghighertothose
who were younger (66%). Again, among the fishers who did not receive deltaic environmental
informationbytelevisiontheproportionofthosewhowereupto40yearsold(34%)wasbiggerthan
thosewhowereyounger(21%).

Similar trends were observed in relation to radio. Among the fishers who received deltaic
informationbyradio,theshareofthoseabove40yearsold(80%)wasgreaterthanthosewhowere
younger(60%)whereasamongthosewhodidnotusethissource,theproportionofpeoplewhowere
upto40yearsold(40%)wasbiggerthanthosewhowereolder(20%).

Newspaperswasthefourthmostpopularsourceofinformation.Interestingly,itappealedmore
to the younger fishers. Among those who received deltaic environmental information from the
newspapers,theproportionofthosewhowereupto40yearsold(48%)wasgreaterthanthatfor
thosewhowereolder(26%).Similarly,amongthefisherswhodidnotreceivedeltaicenvironmental
informationfromnewspapers,theshareofthosewhowereabove40yearsold(74%)washigherthan
thosewhowereyounger(52%).Thesepatternsweresimilarinrelationtotheuseofmobilephones.
Amongthefisherswhoreceiveddeltaicenvironmentalinformationusingtheirmobilephones,the
proportionofthosewhowereupto40yearsold(48%)wasgreaterthanthosewhowereolder(26%)
andamongthosewhodidnotusethissource,theshareofthosewhowereabove40yearsold(74%)
washigherthanthosewhowereyounger(52%).

Public awareness campaigns can play a significant part in creating environmental attitudes
andtopromotingandreinforcingpositivechanges(Borawska,2017).Inourstudyhoweverneither
campaignsorganisedbynon-governmentorganisations(NGOs)northegovernmentwereseenas
importantsourcesofenvironmentalinformationabouttheIndusDelta.Itwashoweverinterestingto
observethatyoungerpeoplerespondedbettertothissourcebycomparisontoolderfishers.Among
fisherswhoreceiveddeltaicenvironmentalinformationthroughNGOsawarenesscampaigns,the
proportionofthosewhowereupto40yearsofage(29%)wasbiggerthanthosewhowereolder
(16%).Again,amongfisherswhodidnotreceivedeltaicenvironmentalinformationthroughNGOs
awarenesscampaigns,theproportionofthosewhowereabove40yearsold(84%)wasgreaterthan
thethosewhowereyounger(71%).Thesametrendismanifestedinrelationtogovernmentawareness
campaigns.Amongthefisherswhousedthissource,theshareofyoungerpeopleupto40yearsold
(20%)washigherthanthatwhowereolder(16%).Similarly,amongthosewhodonotusethissource,
theshareoffishersabove40yearsold(84%)washigherthanthosewhowereyounger(80%).

Local opinion leaders are the least used source of information by the fishers. The opinion
leadershavemore influenceamongyounger fisherswith theshareof thosewhouse thissource
(21%)belongingtothegroupupto40yearsoldcomparedtothesmallerproportionofthosewho
areolder(10%).Again,amongthosefisherswhodidnotreceivedeltaicenvironmentalinformation
fromlocalopinionleaders,theproportionofthosewhowereabove40yearsold(90%)wasbigger
thantheshareofthosewhowereyounger(79%).

Table 5 reports the data about information sources and education in relation to receiving
informationaboutenviro-socialissuesoftheIndusDelta.Firstly,itshowsthattheeducatedrespondents
werekeenertoreceiveenvironmentalinformationonradioincontrasttotheuneducatedrespondents.
Thesamepatternwasalsofoundinthecaseofreceivinginformationthroughtelevisionandpersonal
observation.Understandably,newspaperswereasourceofinformationonlyforthosewhohadsome
education.Secondly,althoughrepresentingamuchsmallershareofthesample,fisherswithcollege
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oruniversitydegreewereverymuchinterestedinreceivinginformationaboutenvironmentalissues
throughalmostallpossiblechannels,includingradio,television,newspapersandpersonalobservation.
Overall,itappearsthateducationplaysapositiveroleinfishers’interestregardingenvironmental
informationwith the exceptionofusingmobilephoneswhere the shareofuserswashigher for
uneducated thaneducatedpeople.Notwithstanding this, less thanhalfof theuneducated fishers
(namely42%)usedtheirmobilesforthispurpose.

Use of Social Media for Information about environmental degradation
Socialmediaareplayingamajorroleincreatingenvironmentalawarenessandarewidelyusedby
differentgenerationsacrosstheglobe(Severoetal.,2019).ThesituationintheIndusDeltainPakistan
isverydifferent.Accordingtothesurveydata(seetable6),receivinginformationaboutenvironmental
orsocialissuesthroughthesocialmediaisveryunusualamongthefishingcommunitiesasonly4%
(or8people)outofthetotalof200respondentshavingsmartphones.Thedatarelatedtotheuseof
socialmediaamongtherespondentshavingsmartphonesindicatethatallsuchfishersdoreceive
environmental-socialinformationaboutfromthissourceonaregularoroccasionalbasis.Whenthe
frequencyofsuchinformationreceivedbythesefishersisanalysed,6outofthe8respondentswith
smartphonesdothisonaregularbasiswhiletheremaining2dothisonlyoccasionally.Only5ofthe
8respondentswithsmartphonesusetheirmobilestoreceivesocialmediaposts–2regularlyand3

Table 5. Surveyed respondents by information sources and education

Information Source Education Status

Radio Uneducated(%) PrimarytoHigh
School(%)

College&University(%) Total(%)

Yes 88(64.2) 40(67.8) 4(100) 132(66%)

No 49(35.8) 19(32.2) 0(0.0) 68(34%)

Total 137 (100) 59 (100) 4 (100) 200 (100

Television

Yes 91(66.4) 44(74.6) 4(100) 139(69.5)

No 46(33.6) 15(25.4) 0(0.0) 61(30.5)

Total 137 (100) 59 (100) 4 (100) 200 (100)

Newspaper *

Yes 0(0) 37(62.7) 4(100) 41(20.5)

No 137(100) 22(37.7) 0(0.0) 159(79.5)

Total 137 (100) 59 (100) 4 (100) 200 (100)

Mobile

Yes 57(41.6) 23(39.0) 2(50.0) 82(41.0)

No 80(58.4) 36(61.0) 2(50.0) 118(59.0)

Total 137 (100) 59 (100) 4 (100) 200 (100)

Personal Observation

Yes 105(76.6) 51(86.4) 4(100) 160(80.0)

No 32(23.4) 8(13.6) 0(0.0) 40(20.0)

Total 137 (100) 59 (100) 4 (100) 200 (100)

*χ2 = 32.20, p.00, df = 2
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occasionally.Another5respondentsusetheirsmartphonestoreceivesocialmediavideosaboutthe
IndusDelta–4regularlyand1occasionally.Intotal,3outof8smartphoneusersstatedthatthey
neverreceivesocialmediapostsnorvideosabouttheDeltaontheirmobiles.Noneofthe8smart
phoneusersreadonlinearticlesabouttheIndusDeltaontheirmobiles.Theoverallsocialmedia
activityofthefishersissimilarlylowwithonly5ofthesmartphoneusersstatingthattheyshare
socialmediacontent–2onaregularbasisand3occasionally,and3donotdothisatall.

InresponsetothequestionrelatedtoinformationabouttheriverflowdownstreamKotri,the
majorityoftherespondentsintheoverallsample,namely76%(seeTable5)statedthattheynever
receivedanysuchmaterialontheirmobilephone,includingthroughmessaging.Only18%ofthe
respondentsacknowledgedreceivingregularlysuchinformationonthemobilephone,while11%
statedthattheydothisoccasionally.

Communication gap and Hurdles in the Use of Mobile Phones
Thepurposeofthissectionistoassesswhatgapsandhurdlesexistintheusageofmobilephonebythe
fishersintheIndusDelta.Atotalofsixpossiblereasonswhichcanimpedesuccessfulcommunication
werelistedinthesurveyquestionnaire(seeTable7)whichwereontheassumptionthatthefishers
weretechnicallyfamiliarwiththeirmobilephones.Thereasonsfromnetworkcoveragetobattery
rechargingandmobilephonerepairstoeaseofcommunicationwithcontactsandauthorities.Onlya
smallpercentagefromthesurveyrespondents(namely4%)reportedproblemswithnetworkcoverage

Table 6. Use of social media for information about environmental degradation

Item Always (%) Sometimes (%) No (%) NA (%)

1.IreceiveDeltaicinformationonsocialmedia 6(3.0) 2(1.0) 0.0 192(96.0)

2.Ireceivesocialmediapostsonmymobilephone 2(1.0) 3(1.5) 3(1.5) 192(96.0)

3.IreceivevideosabouttheDeltaicenvironment
onsocialmedia

4(2.0) 1(0.5) 3(1.5) 192(96.0)

4.IreadonlinearticlesabouttheDeltaic
environmentonmymobilephone

0(0.0) 0(0.0) 8(0.0) 192(96.0)

5.IsharecontentrelatedtoDeltaicissuesonsocial
mediathroughmymobilephone

2(1.0) 3(1.5) 3(1.5) 192(96.0)

6.Ireceiveinformationaboutriverflowonmy
mobilephone

36(18.0) 11(5.5) 153(76.5) 0(0.0)

Source: Primary data; note: NA– not applicable

Table 7. Communication gaps and hurdles in the use of mobile phones

Item Always 
(%)

Sometimes 
(%)

No 
(%)

Ireceiveclearmobilesignalsinmyarea 117(58.5) 74(37.0) 9(4.5)

Ifacebatteryproblemswhileworkinginthefield 73(36.5) 102(51.0) 25(12.5)

Ifaceproblemsinrechargingmybatteries 75(37.5) 105(52.5) 20(10.0)

Ifacedifficultiesduetolackofcontacts 68(34.0) 91(45.5) 41(20.5)

Ifacedifficultiestohavemymobilephonerepairedifrequired 76(38.0) 78(39.0) 46(23.0)

Ifeelhesitanttocontacttheauthoritiesforadviceorinformationona
mobilephone

81(40.5) 27(13.5) 92(46.0)

Source: Primary data
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intheirarea.Themajority,namely58%,werealwayssatisfiedwiththeclarityofthesignaland37%
hadproblemsoccasionally.Thisshowsthattheoverallqualityofthemobilephoneservicesinthe
areaisacceptable.

Accordingtothesurveyresults,thebiggesthurdlewasrelatedtocontactingtheauthoritiesfor
adviceorinformationonthemobilephonewith40%ofthefishersfeelinghesitanttodoso.The
secondhighesthurdle(38%)forthefisherswasgettingtheirmobilephonerepairedwhenneeded.
Thiswasfollowedbyproblemsrelatedtorechargingthebatteryofthemobilephones(38%)and
batteryproblemswhenworkinginthefield(36%).Thefishersalsofaceddifficultiesduetolackof
contacts–34%allthetimeand46%occasionally.

Overall,thefishersseemtobefacingsomeproblemsrelatedtomaintainingandrechargingtheir
mobilephones.Hence,theirlevelofICTusecanbeimprovedbutthepriceofsmartphoneswill
remainasignificantbarriertoaccessingthelatesttechnologies.Findingwaysofovercomingthese
barriersisimportant,particularlygiventhegradualdeteriorationoftheIndusDeltathatthefishers
canrecordwithdirectobservation.

CoNCLUSIoN ANd ReCoMeNdATIoNS

Theproblemofclimatechangeisexpectedtoadverselyaffecttheeconomiesandtraditionalsources
of livelihood in developing countries, including Pakistan. This country is already experiencing
floods,droughts,waterstress,degradationofecosystems,andbiodiversitylossduetoclimatechange
(Hussainetal.,2020).Pakistan’scoastalareasanditsfishingcommunitiesareconsideredhighly
vulnerabletotheimpactsofclimatechange.Inthiscontext,theIndusDeltaregionisfacingserious
environmentalproblemsandthegovernmentofPakistanhasinitiatedseveralprojectstoprotectthe
coastalcommunitiesfromthenegativeimpactsofclimatechange(Saliketal.,2015).

ThesemeasuresincludetheprojectofmangrovesrehabilitationundertheGreenPakistanInitiative
ofthecountry’sPrimeMinister.TheIndusDeltaistheseventhmangrovesareaintheworld(WWF,
2020) and its ecological importance goes beyond that for the country. Also, the Pakistan Navy
haslaunchedacampaigntoplant3millionmangroveplantsinthecoastalareasoftheprovinces
ofSindhandBaluchistantoenhancethemangrove-coveredareaandprotect thepreciousdeltaic
ecosystem(IUCN,2018;CleanGreenPakistan,2020).Awarenessaboutenvironmentalproblems
allowscommunitiestotakesuitablemeasurestocountertheharmfulimpactofclimatechangeand
createresilienceamongthem(Abbasi&Nawaz,2020).Governmentandenvironmentalactivistsin
Pakistanhavebeenworkingonseveralinitiativestocreateawarenesswithinsocietytounderstandthe
impactsofclimatechangeandprepareforadaptationinasuitablemanner.Withinthiscontext,there
isacontributionthattechnologycanmakeandthisstudyexploredthecurrentandpotentialroleof
mobilephonesincreatingawarenessamongthefishersoftheIndusDeltaabouttheenvironmental
problemsoftheregion.

Thefindingsofthisstudysuggestthatforthegreatmajorityofthefishers,theirmainsourceof
informationabouttheenvironmentalproblemsoftheregionwastheirpersonalobservation.Older
fishersreliedmoreonthissourceofinformationthantheiryoungercounterparts.Televisionand
radioemergedasthesecondandthirdmajorsourceofinformationabouttheenvironmentalissues
forthefishingcommunitiesoftheIndusDelta,howevertherewasacleargenerationaldifference
withtheolderfishersrelyingmoreonthesetwowaysofobtainingupdates.Newspapersemergedas
thefourthandmobilephonesasthefifthmajorsourceofinformationaboutecologicalproblemsin
theIndusDelta,butthegenerationaldifferenceswereinreversewithyoungerfishersrelyingmore
onthesewaysofreceivingupdates.

Overall,41%oftherespondentsstatedtheuseofmobilephonesasasourceofinformationabout
environmentalproblemsoftheIndusDeltabesidesothersources.Therefore,itisdeducedfromthe
resultsofthestudythatthemobilephoneisnotoneofthethreemajorwaysofreceivingupdates
abouttheenvironmentalproblemsintheIndusDeltabuthasstartedtoemergeasoneofthetopfive
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sourcesofinformationstatedbyasizeableproportionoftherespondents.Anoverwhelmingmajority
ofthefishers,namely96%,usefeaturemobileswhichlimitstheirabilitytoaccessthefullgamutof
socialmedia,apps,websitesandotherICTapplications.Thehigherinterestinmobilephonesbythe
youngergenerationoffishersindicatesthatthiswillpotentiallyemergeasoneofthemainsources
ofenvironmentalinformationandawarenessfortheregion’sfishingcommunitiesinthefuture.It
canalsopotentiallycontributetowardsbetterengagementwiththeenviro-socialissuesandsolidarity
betweenthefishers(Akel&Mohammad,2019).

Thestudyindicatedthatonaveragetheagedfishersrelymoreontraditionalmediums,namely
televisionandradio,whileyoungerfishersweremoreinterestedinnewspapersforinformationabout
environmentalproblemsoftheIndusDelta.Apossibleexplanationisthehigherliteracyratesamong
theyounggenerationofthefishers.

Similarly,youngerfishersweremorereceptivetodeltaicenvironmentalinformationgenerated
through NGOs and government awareness campaigns than those who were older in age. It is
understandablethatyoungerpeoplearemoreconcernedaboutthefuture(Gatt,2016).Thisindicatesa
higherlevelofengagementbytheyoungergenerationwhileolderpeoplereliedmoreontheirpersonal
observationandexperience.Finally,itwasalsodeducedthatonaveragetheolderfishersreceived
deltaicenvironmentalinformationmorebypersonalobservationthantheiryoungercounterparts.
Suchtrendsseemlogicalwiththeyoungerfishersaremoreorientedtowardsthelatestsourcesof
informationaboutenvironmentalaffairs.

Socialmediaplayedaveryminorroleinprovidinginformationforthefishingcommunitiesin
theIndusDelta.Themainreasonisthatonly8people(4%)fromthesurveysampleof200fishers
hadsmartphones.AspeoplewhohavesmartphonesusethemtoreceiveinformationabouttheIndus
Delta,withthegrowthofadoptionofsuchphonesamongthefishingcommunities,theimportance
ofthissourceofinformationincreatingenvironmentalawarenesswillalsoincrease.Thestudyalso
indicated that themajorityof fishers (76%)never receivedany informationabout the river flow
towardsdownstreamKotri.Thisisanotherpotentialopportunitytoimprovethecommunicationwith
theIndusDeltafishers.

ThehighestbarrierintheuseofmobilephonebythefishersoftheIndusDeltawasforseeking
information by contacting any concerned authorities. This is partially due to these authorities
havinganauthoritarianwayofprovidinginformationthatdisempowersthepublic(Transparency
International,2018).Peoplefelthesitantindoingthiswhichagainhighlightsanotheropportunityto
improvecommunication.Stepscanbetakentoimprovethefishers’accesstoofficialsandontheir
part,officialscouldbetrainedtotalkwiththefishersinafriendlyandcompetentmannerkeeping
inviewtheculturalsensitivitiesofthefishingcommunities.Forexample,environmentalactivists
andofficialsfromtheconcerneddepartmentscanorganiseawarenesscampaignsforthefishersto
effectivelyusetheirmobilephonesinrelationtoenvironmentalissuesintheIndusDelta.

Technicalproblemsrelatedtophonerepairandbatterymaintenancewerealsohighlighted.This
canberesolvedbyofferingsupportandinvestinginthesecommunitiestoclosethetechnological
gap.Accesstosmartphonescansignificantlyimprovethelevelofcommunication.Evenwithout
upgradingthecurrentlyusedmobilephones,thePakistanMeteorologicalDepartmentcouldinitiate
alertstoinformfishersaboutprobablechangingweatherconditionsonshoreoroffshore.Similarly,
disastermanagementauthoritiescanalsodevelopmechanismsformoreeffectivecommunicationwith
thefishersthroughmobilephonesduringapre-disaster,disasterandpost-disastersituationthrough
appropriatealerts.Cyclonewarningsandseastormmobileapplicationsmayalsobelaunchedby
theprovincialandnationaldisastermanagementauthoritiestoprovidereal-timeinformationtothe
fishingcommunities.

Asthestudyindicates,allfishingcommunitiesintheIndusDeltahavemobilephoneswhich
havebecomeastandardwayofcommunication.Thereishoweveralotofpotentialtoextendtheuse
ofthesemobilephonestobetterservethefishersandtheirfamilieswhoareattheforefrontofmany
climaticandenvironmentalchangesthatimpactontheirlivelihoods.
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