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ABSTRACT

Thisarticlediscusses theproductivityof theInformationandCommunicationTechnology(ICT)
sectorusingcross-sectionaldatafrom793servicefirmsinPalestine.Theauthorshaveexamined
theimpactofICTgrowthonservicesectorproductivityinPalestineusingasetofindicatorsforICT
includinginternetusage,e-commerce,networks,websites,anduseof“smart”phones.Theyfind
thatusingICT(mainlyInternet)incommerce(e-commerce)isoneofthemostimportantleversof
laborproductivityamongservicefirms.ServicefirmsthatarelessICT-intensivearelessproductive
thanmoreICT-intensivefirms;moreover,theuseofmobilephonesforservicesotherthansend-and-
receivecalls,highlyimprovesthelaborproductivityofservicefirms.Conversely,usingawebsite
and computer network does not positively affect the labor productivity. Regarding geographical
differencesin laborproductivity, theanalysisshowsthatfirmsinJerusalemarecharacterizedby
higherproductivity than firms in theWestBank,while firms inGazahavea lowerproductivity
comparedtofirmsintheWestBank.
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1. INTRodUCTIoN

InformationandCommunicationTechnology(ICT)isavitalengineforeconomicgrowthindeveloped
economies. ICT supports economic development through productivity enhancement, innovation
andtradedevelopmentthroughnewdeliveryprocesses.Moreover,ICTisexpectedtocontributeto
economicrecoverybyprovidingrelevantsolutionstothecurrentworldeconomiccrisis.

Inmostdevelopingcountries, ICTasastand-aloneeconomicsector isstillunder-developed
comparedtothatincountriesthatarepartoftheknowledgeeconomy.Boththepublicandprivate
sectorsindevelopingeconomiesarestillconsumersoftechnologiesdevelopedabroad,andnotICT
producersandinnovators.However,overthepast20yearssomedevelopingcountriessuchasIndia,
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China,MalaysiaandTurkeyhaveimprovedtheircapacitytousetheICTsectorasanimportanttool
foreconomicdevelopmentinawaythatsometimesexceededthecapacityofdevelopedcountries.
TheimpactofICTindevelopingcountriesdependsonthesynergybetweenICTinvestmentand
long-termeconomicgrowthandstability.Moreover,ICTproductivitydependsonthehumancapital
developmentrelatedtoICTusageskills.TheadequacyofICTinvestmentandtheefficiencyofhuman
capitalwerebehindthesignificantimprovementinthequalityoflifeforlargesegmentsofpeople
incountrieslikeVietnamandIndia.

StudiesatthefirmlevelprovidecircumstantialevidencethatICTimplementationhaspositively
affectedgrowthinproductivity(Strassmann,1985,1990;Bender,1986;Franke,1987;Gargallo-
CastelandGalve-Gorriz,2012).DespitethefactthattheservicesectorismoreICT-intensivethan
themanufacturingsector(OECD,2004),evidenceofICTproductivityfromtheservicesectorof
developingcountries is rare (UNCTAD,2008).Although increasingover the last fewyears, the
limitednumberofstudiesonthisissuemainlyaddressescountriescharacterizedbyrapidICTgrowth,
likeChina,India,MalaysiaandTurkey.Regardingotherunderdevelopedcountries,therelationship
betweenICTontheonehand,andproductivityandeconomicgrowthontheother,needmoreattention
byresearchersandpolicymakers.

ThispaperaddressestherelationshipbetweenICTproductivityandeconomicgrowthinthecase
ofanunder-developedeconomy–Palestine-wheretheeconomyisheavilyaffectedbythecolonial
measuresofamilitaryoccupation.Palestinewasforcedtosplit intothreedistinctareas:namely,
WestBank,Gaza,andJerusalem.DespitetherelativeautonomyineconomicdecisionsPalestine
gainedin1993,thisautonomyisverylimitedwhenitcomestotradebetweenthethreeareas.Other
restrictivemeasuresapplytoforeigntradeandtotheuseofthirdandfourthgenerationsofmobile
services,tomentionafew.

Inthecourseofthepast20years,Palestinehasexperiencedhighgrowthinitsservicesector
incomparisonwithmanufacturingandagriculturesectors.Thecontributionoftheservicesectorto
GDPgrewsteadily,shiftingfrom50%in1995to60%in2009,anditnowemploysmorethan65%
ofthelaborforce.However,thePalestinianeconomyhasexperiencedweakgrowthinproductivity
intheservicesectorcomparedtothemanufacturingsector,whichnegativelyinfluencestheoverall
productivitygrowthofthePalestinianeconomy(seeFigure1,below).

Inthelastdecade,Palestinehasexperiencedaparticularandcontinuingincreaseintheutilization
ofICTatthefirmlevel,especiallyintermsofcomputers,cellularsubscriptions,InternetWi-Fi,and
networks.ThisismainlyduetothefastgrowthoftheICTsectorinPalestineduringtheseyears.The
productivityoftheservicesectors,whichusemoreICT,islikelytogrowhighercomparedtosectors
whicharelowICT-intensive(MorrarandGallouj,2016).

Inthiswork,therelationshipbetweenICTandproductivitygrowthofservicefirmsisinvestigated
inanoriginalcontext.Palestineisacountrywheredataarelacking.Thethreeareasofthecountry
(WestBank,Gaza,andJerusalem)havetheirownpoliticalandeconomicconditions,andhaveto
complywithcolonialandmilitaryrestrictions.ICTcanhelptoconnectthedifferentareasandbypass
manyoftheserestrictions,especiallyforservicebusinesses.Theremainderofthispapercontainsthe
followingsections:SectiontworeviewstheliteraturedevotedtotherelationshipbetweenICTand
economicperformanceatdifferentlevelsofanalysis:themacroeconomiclevel,industriallevel,and
firmlevel.Insectionthree,wepresentstatisticsabouttheICTsectorinPalestineanditsapplications
intheservicesector.Sectionfourdiscussesthemethodologyusedandthedata.Insectionfive,results
arepresentedanddiscussed.Thelastsectionconcludesthestudy.

2. RESEARCH oBJECTIVE ANd HyPoTHESES

Table1belowsummarisestheresearchobjective,questionsandhypotheses.Themainobjectiveof
thisresearchistomeasuretheimpactofICTtoolsontheproductivityofservicefirms.Toanswer
thisquestion,weintroduceasetofhypothesesthatwewilltestusingquantitativemethods.Someof
thesehypothesesarerelatedwithICTusagewhiletheothersarecontrolvariables.
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3. LITERATURE REVIEw

Theoretically, themechanismbywhichICTaffectseconomicdevelopment is throughbuildinga
“knowledge-based economy” and an “information society” in which information is an essential
input for business processes and economic development. In practice, this occurs through the
employmentofICTtools,whichincludehardware,software,officeautomation, internetservice,
andtelecommunications.

The relationship between ICT and economic performance has been extensively analyzed
(Brynjolfsson&Yang,1996;Motohashi,1997;Kraemer&Dedrick,2001;Jalava&Pohjola,2002;
Farhadietal.,2012).Whiletheresultsaremixed,theevidenceafterthemid-1990ssuggestsapositive
impactofICToneconomicperformance.Mostoftheearlystudiesfocusedonmeasuringtheimpactof
usingcomputersonlaborproductivity,ignoringtheeffectofnon-computerICT.Oneofthelimitations
totherealizationofsuchstudieswastheavailabilityofdata.Nevertheless,thereisnowagrowing
consensusaboutthepositiverelationshipbetweenICTandlaborproductivity(Koellinger,2008).
Thispositiveimpactcomesmainlyfromthreesources(Pilat,2005).First,itisduetotheimpact
ofICToncapitaldeepening,whichenhanceslaborproductivity.Second,moreproductionofICT
productsislikelytoincreasetheefficiencyoflaborandcapital,ormultifactorproductivityinthe
ICT-producingsector.Andthird,greateruseofICThelpsfirmstoincreasetheiroverallefficiency;
forexample,throughloweringtransactioncosts,speedinginnovation,andbyincreasingaccessto
informationandknowledge.

EmpiricalstudiesontherelationshipbetweeneconomicgrowthandtheuseofICTcanbeclassifed
intothreelevelsofanalysis:macro,industrial,andfirmlevel.Atthemacrolevel,severalstudies
(NasabandAghaei,2009;Schreyeretal.,2003;VanArketal.,2003;Jorgenson,2003)foundthat

Figure 1. Annual growth rate in value added, productivity, employment, number of firms, and intermediate consumption between 
1995 and 2010 (Resource: Author calculation based on PCBS data)
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ICTinvestmentsincreasedcapitalandimprovedgrowthinmostOECDcountries,takingintoaccount
thevariationbetweencountries.OlinerandSichel(2000),usingcomputerhardware,softwareand
telecommunicationequipmentasindicatorsforICT,foundahighimpactofICToneconomicgrowth,
startingfromthemid-1990.Inasimilarstudy,JavalaandPohjola(2002)foundthatICTwasoneof
themostimportantfactorsinU.S.economicgrowthinthe1990s.Thereisagapbetweendeveloped
countriesthemeleves.Forinstance,Daveri(2000)andSchreyer(2000)foundthatthecontribution
ofICTtoeconomicgrowthishigherinUSthanintheEU.

At the industrial level, several studies showed that growth in the ICT sector contributed
significantlytolaborproductivityandmultifactorproductivity(MFP)inmanydevelopedcountries.
Thus,intheUS,France,andAustralia,ICT-basedservicesgrewrapidly,whichsubstantiallyenhanced
thegrowthoflabourproductivityandMFP(O’Mahony&VanArk,2003;Pilatetal.,2002;Pilat
&Wölfl,2004).

Comparedtothetwootherlevels,firm-levelanalysisislikelytobemorerigorousinmeasuring
therelationshipbetweenproductivityandICTusage.Firm-leveldatacanrevealthefactorsinfluencing
theeffectofICTthatcannotbecapturedatthemacrooraggregatelevel,e.g.skills,organizational
competences,andentrepreneurship.Also, firm-levelanalysesconsider thecompetitive impactof
ICT,e.g.theentryandexitofnewfirmsandmarketshare.

For instance, Atrostic and Nguyen (2002) found that using computers led to a 5% increase
inmanufacturing firms’ laborproductivity in theUS.Arvanitis (2004) foundahigh correlation
betweenlaborproductivityandICTinvestmentatthefirmlevelinSwitzerland.AtrosticandNguyen
(2005),usingtwodifferentcomputer-relatedmeasures--computercapitalandcomputernetworks
(howcomputersareused)--tomeasuretherelationshipbetweenICTandlaborproductivityinUS

Table 1. Research objective, questions, and hypothesizes

Research objective Research 
questions

Research hypotheses

Toestimatethe
relationship
betweenICT
usageandthe
productivity/
growthofservice
firmsinPalestine,
usingdifferentICT
indicators(internet,
computers,
networks,website,
etc.)

Whatisthe
estimated
impactof
ICTonthe
economic
performanceof
servicefirms
inPalestine,
measured
bylabor
productivity?

H0:ThereisnorelationshipbetweentheICTlaborandlaborproductivityof
servicefirms(H0:B1=0).
H0:Thereisnodifferencebetweenlabor-intensiveservicesandcapital-
intensiveservicesinregardtoserviceproductivity(H0:B2=0).
H0:Thereisnorelationshipbetweentheuseofmobilephonesinbusiness
activities,includinginternetaccess,emails,bankingservices,and
governmentalservices,andthelaborproductivityofservicefirms(H0:B3=
0).
H0:Thereisnorelationshipbetweenuseofcomputernetworksandthelabor
productivityofservicefirms(H0:B4=0).
H0:Thereisnorelationshipbetweenuseoftheinternetforsellingand
purchasing(E-commerce)andlaborproductivityofservicefirms(H0:B5=
0).
H0:FirmswithmoreR&Dactivitieshavenoadvantageregardingservice
productivity(H0:B6=0).
H0:ThereisnocomplementarityeffectbetweenICTlaborandR&D(H0:B7
=0).
H0:Thereisnorelationshipbetweentheuseofcomputersandlabor
productivityofservicefirms(H0:B8=0).
H0:Thereisnorelationshipbetweentheuseofwebsitesandlabor
productivityofservicefirms(H0:B9=0).
H0:Exportswillnotimprovelaborproductivityofservicefirms(H0:B10=
0).
H0:Thereisnodifferenceinlaborproductivityintermsoffirmsize(H0:B11
=0).
H0:ThereisnodifferencebetweenWestBank,JerusalemandGazainterms
oflaborproductivity(H0:B12=B13=0).
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manufacturingfirms,foundthatcomputernetworksadded5%tolaborproductivityincomparisonto
12%inthecaseofinvestmentincomputers(computercapital).CriscuoloandWaldron(2003),using
apanelofmanufacturingfirmsintheUK,foundthatusingE-commerceenhancedlabourproductivity
between7to9%.Grettonetal.(2004),usingfirm-leveldatafromAustralia,foundthatICTraisedthe
annualgrowthofMFPbynearlytwo-tenthsofapercent.MalirantaandRouvinen(2004)foundthat
theproductivityofICT-equippedlaborincreased8-18%inFinlandaftercontrollingforspecificfirm
andindustrycharacteristicsandtheeffectoftime.ThiseffectwasclearinICT-producingservices.

TheinfluenceofICTinvestmentonproductivitygrowthvariesgreatlybetweensectors(e.g.
industrialversusservicesector)andcountries(e.g.developingversusdevelopedcountries).Despite
consensusonthepositiveimpactofICTonproductivityindevelopedcountries,thereisnoconsensus
onitseffectindevelopingcountries.DewanandKraemer(2000),usingpaneldatafor36developed
anddevelopingcountriesbetween1985-1993,foundthatinvestmentinITcapitalpositivelyaffectedthe
outputgrowthindevelopedcountries,butthiswasnotthecasefordevelopingcountries.Theyattributed
thisgaptothelowrateofITcapitalindevelopingcountriesaswellasthelackofcomplementary
assetssuchashumancapital,infrastructure,andknowledge-basedstructures.Edquist(2005)attributed
thisgaptothelateintroductionofICTindevelopingcountries.Forexample,untilthelate1990s,
Internetserviceswerenotavailableinmanydevelopingcountries.Somestudiesrevealedanegative
impactofICTonproductivity.LehrandLichtemberg(1999)explainedthisnegativeimpactbythe
limitationsofusingsimplebivariaterelationships,whileBecchettietal.(2003)attributedittothe
laggedeffectofICTinvestmentsandtheirassociationwithlabornetworkexternalities.

Thailand is one of the developing countries where ICT was a core function of governemnt
policies.ItconsideredICTavehicleforsocialandeconomicdevelopment,playingavitalrolein
improvingthecompetitivenessofdomesticbusinesses(UNCTAD,2008).Thailandestablishedthe
NationalInformationTechnologyCommitteein1992topromoteICT,includingmembersfromboth
publicandprivatesectors(ThuvasethakulandKoanantakool,2002).Resultsofproductivityanalysis
forThaifirmsshowthatusingcomputersandInternetaswellaswebpresenceareassociatedwith
highgrowthinlaborproductivity,representedbysalesperemployee(UNCTAD,2008).Theyalso
showthattheeffectofcomputersonproductivityishigherthanthatofInternetandweb.Computers’
influenceonproductivitycomes from their intrinsiccharacteristics suchas storagecapacityand
processingandfromtheiruseasmeansofacquiringothercomplexICTservicessuchasInternet
accessandwebpresence.

ManystudiesconfirmtheimportanceofcomplementaritybetweenICTinvestmentandother
investments.TheimpactofICTisapparentwhenICTinvestmentisaccompaniedbyotherinvestments
andchanges,i.e.“ICTprimarilyaffectsfirmswhereskillshavebeenimprovedandorganizational
changeshavebeenintroduced”(OECD,2004).

InCanada,Baldwinetal.(1995)foundthatemploymentofadvancedtechnologyrequiresahigher
levelofskills.Grettonetal.(2004)alsofoundthathumanskills,newinnovationprocesses,advanced
businesspracticesand theapplicationofneworganizationalchangeswerecrucial forAustralian
firmstogenerateapositiveinfluenceofICTinvestmentonproductivitygrowth.InFrance,Entorf
andKramarz(1998)showedthathigherlaborproductivityisassociatedwithmoreexperiencein
usingcomputer-basedtechnologies.Charlo(2011)foundthatinnovationhasnosignificantimpact
onproductivitygrowthinmanufacturingfirmsinUruguay,butthiswasreversedwheninnovation
interactswith investment in ICT. Inasimilarstudy,Koellinger (2008)suggested that innovative
firmsthatinvestinICTaremorelikelytoexhibitanincreaseinlaborproductivity,whichconfirms
theimportanceofcomplementaritybetweenICTinvestmentandother investments ininnovation
andhumancapital.

ICTislikelytobemoreemployedintheservicesectorthaninmanufacturing(OECD,2004).
Moreover,thereisahighintra-sectoralheterogeneityintermsofICTintensitywithintheservice
sector.Forexample,financialservicesinmanycountriesareamongtheservicesectorsthatintensively
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employICT(OECD,2004).EvidencefromtheUKshowsthatfinancialintermediationishighly
dependentonnetworktechnologies,muchmorethanotherservicesectors(OECD,2004).

MoreevidencerelatedtoservicesincludesGrettonetal.(2004),whofoundapositiveimpact
forICTonMFPgrowthinmanyservicesectors inAustraliaandtheUnitedStates.Also, in the
USA,Domsetal.(2004)foundthatthereplacementoftraditionalretailersbysophisticatedservices
in the U.S. retail sector during the 1990s was contingent on introducing new technologies and
processes, and especially ICT.Maliranta andRouvinen (2004) found that the impact of ICTon
laborproductivityinFinlandwashigherintheservicesectorthaninmanufacturing.Asimilarresult
wasfoundinSwitzerlandbyArvanitis(2004),whofoundthattheemploymentoftheInternetin
theservicesectorwasmoreimportantforservicefirms’performancethanforthemanufacturing
firms.ThisisexplainedbytheunavailabilityofadeskjobequippedbyPCandInternetconnection
formanyoftheemployeesinthemanufacturingsector.Farooqui(2005),usingasampleofservice
andmanufacturingfirms,foundthattheimpactofe-sellingonlabourproductivityrevealedpositive
signsinservicefirms(i.e.,boostinglaborproductivityby4%)andnegativesignsinmanufacturing
firms.Hempelletal.(2004)confirmedtheimportanceofcomplementaritybetweenICTinvestment
andinnovationtoobtainapositiveimpactofICTonlaborproductivityintheservicesectorinboth
GermanyandtheNetherlands.

4.THE ICT SECToR IN PALESTINE

TheInformationandCommunicationTechnologysectorisgainingincreasingrecognitioninPalestine.
EconomicexpertscommendtheICTsectorinPalestineforitsviabilityandabilitytopromoteeconomic
developmentandsustainablegrowth(USAID,2006).TheICTsectorinPalestinegainsitsadvantage
fromthespecificitiesofPalestineeconomy:small,withayoungandwell-educatedpopulation.

InrecentyearstheICTsectorhassignificantlyexpandedinthenumberoffirmsandforeign
investments.TheoutputoftheICTsectorwasestimatedat$588.9millionin2010(PCBS,2011).
ThecontributionofICTtoPalestinianGDPincreasedfrom0.8%in2008to6.4%in2011(PCBS,
2011).Arecentstudy(Wihaidi,2009)confirmstheviewofinternationalexpertsthatoutsourcingICT
servicesfromPalestineisevaluatedpositivelyintermsofquality,timelinessandcustomersatisfaction.

ThegrowthoftheICTsectorisduetochangesinthetrendofmanysectorstowardsmodernization
andnovelty.ICTisemployedinmostoftheproductivesectorsandalongthesupplychainofmost
companies.Meanwhile,nationalorganizationssuchastheUnitedStatesAgencyforInternational
Development(USAID)andtheGermanSocietyforInternationalCooperation(GIZ)havestarted
supportingtheICTsectorinPalestine,whichwillgivenewimpetusforgrowthanddevelopment.

4.1. History of the ICT Sector in Palestine
TheUSAID(2006)assessmentprovidesabriefbackgroundandhistoryabout the ICTsector in
Palestine.Duringthe1980stheICTsectorwasrepresentedbyahandfulofcompanieswhichmainly
distributedtheservicesprovidedbyIsraelidealersandhadlimitedexperienceinICTservices.Some
softwarecompanieswereinvolvedindevelopingaccounting-relatedpackagestoreplacetheIsraeli
accountingsoftwareprogramsusedbylocalcompaniesandhospitals.

Inthe1990sandaftertheOsloagreements,theICTsectorstartedtogrowinresponsetothe
demandcomingfromtheprivatesector(financialandinsurancesector,telecommunication,etc.),local
government,publicadministrations,universitiesandNGOs.Thelaunchofthefirsttelecommunication
company(PALTEL)in1997stronglycontributedtothedevelopmentoftheICTsectorinPalestine.
ThePalestinian Internet serviceproviderwasalsocreatedand the Internetbecameaccessible to
differentstakeholders.By2012,PALTELhadaround382,700subscriberstofixedlineand165,000
toADSLlines.
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ICTactivitiesandthemarketdemandaremainlyconcentratedinthreeareas:Ramallah,Gazaand
Jerusalem.ThemainproductsofICTfirmsarehardware(directagentsorPCassemblers),software
development,enterpriseconsultancy,Internetservicesandofficeautomationequipment.

Duringthe2000stherewasasharpdeclineinICTcompanies’revenue,fromUS$120millionin
2000toUS$87millionin2003,becauseofpoliticalinstabilityresultingfromthesecondIntifadain
2001.Moreover,InternationalcompaniessuchasHP,TimexandIDSshutdowntheirsalesoperations
inPalestine.

AccordingtoWihaidi(2009),29%ofICTfirmsaremainlydevelopingsoftware,28%areengaged
inhardwaresales,and5%aremanufacturingICTproducts.Bytheendof2005,therewerearound
100ICTcompanies,150Internetcafes,and150computerstoresinthePalestinianareas.Wihaidi
(2009)alsoshowsthat,attheendof2007,theICTsectorcontributedabout10-12%ofGDP,witha
$500millionmarketsize.Therewerearound250ICTfirms,andover5,300individualsworkingin
theICTsector.AccordingtotheWorldBankdatabase,exportsofICTservicesincreasedfrom5.4%
oftotalPalestinianserviceexportin2008to6.0%in2009.In2010,growthinsoftwaredevelopment
firmsrepresented36%ofICTfirms,whereashardwarefirms,telecommunicationfirmsandtraining
firms represented 35%, 18% and 11%, respectively (Paltrade, 2014). The number of employees
increasedto6,400in2011(PCBS,2012).

4.2. Structure of the ICT Sector in Palestine
Goods and services introduced by ICT companies in Palestine extend from telecommunications
(fixed and mobile phone lines, Internet services, etc.) through computer developers, equipment
manufacturers and resellers, storage, audio-visual systems, production of software for solutions
andpackages(projectsandsalesmanagement,financeandaccountingprograms,education-related
solutions, children’s education and entertainment, etc.) towebproducts (e.g.,webdevelopment,
e-businesses,webportalsdevelopment,ICTconsultancy,etc).

4.3. Local demand for ICT
ThedemandforICTgoodsandserviceshassignificantlyincreasedinPalestineoverthelastfew
years(Table2).In2012,thePCBSconductedtheICTBusinesssurvey,whichaimstoprovidea
comprehensivestatisticalprofileofthemainfeaturesofICTmeans,accessandusagesinPalestinian
firmsacrossdifferenteconomicactivities;italsoprovidesstatisticalinformationfordecision-makers
eitherinthepublicorprivatesector.

4.3.1. Use of Computers
Table3showsthat47.0%ofthetotalnumberoffirmsinPalestineusedcomputersin2011.TheWest
BankhasanadvantageintheuseofcomputerscomparedtotheGazaStrip(49.6%versus40.8%).
Thereare22.3computersper100employeesinPalestine.

Thereisalsohighheterogeneitybetweeneconomicsectorsregardingcomputeruse.Financial
intermediaryfirmsandinformationandcommunicationsectorsarethemainusersofcomputers,
with97.1%and92.6%respectively,usingthistool(Table4).Thesepercentagesareconsistentwith
thebasicallyinformationalnatureofthesesectors.

Thepercentageoffirmsthatusecomputerintheoverallservicesis50%,whichisexplainedby
theinclusionofserviceactivitieswhicharelessICTintensive,likehotelsandrestaurants,salesand
repairofmotorvehicles,wholesaletrade,andpublicservices.Theindustrialsectorhasthelowest
scoreintermsofInternetuse,duetotothenatureoftheindustrialsectorinPalestine,whichcomprises
mostlytraditionalindustriesemployingchieflynon-skilledlabor.

4.3.2. Use of the Internet
Asnoted,Table3showsthat39.2%offirmsaccessedInternetservicesin2011,41.3%inWestBank
comparedwith34.0%intheGazaStrip.Thelowerrateofinternetaccessisexplainedbythedifficult
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politicalsituationinGaza,whichadverselyaffectsmosteconomicsectorsandimpedestheabilityof
manyfirmstodevelopandemployICT.

RegardingdifferencesbetweenindustrialandservicesectorsinuseoftheInternet,Table5shows
thatthegapbetweenindustrialandservicesectorsislowerincomparisonwiththegapintheuseof
computers.Informationandcommunicationandfinancialintermediationsectorsarealsothehighest
amongothersectorsinusingtheInternetin2011,with99.3%and97.8%,respectively;only65.3%
ofindustrialfirmsemployedtheInternetin2011.AccordingtoPCBS,in2011,86.5%ofthefirms
didnotusetheInternetbecauseitisnotemployedintheirproductionprocesses,while18.4%donot
useitbecauseofcost(PCBS,2012).

Table 2. Percentage of households with IT goods and services

2004 2011

Computer 26.4 50.9

Internetconnection 9.2 30.4

Fixedphoneline 40.8 44

Mobilephone 72.8 95

Source: PCBS (2006, 2012)

Table 3. Percentage of firms with IT goods and services

Indicator Region

Palestine West bank Gaza

Percentageoffirmsusingcomputers 47 49.6 40.8

PercentageoffirmsusingInternet 39.2 41.3 34

Percentageoffirmsusingelectronictransactions 11.2 10.8 12

PercentageoffirmshaveWebsite 4.8 5.2 3.7

PercentageoffirmsengagedinR&DinICT 2.5 1.5 5

Numberofcomputersper100employees 22.3 21.5 25

Numberoftelephonesper100employees 25.9 26.4 24.1

Numberofmobilephonesper100employees 40.2 37.3 50.3

Source: PCBS (2012)

Table 4. Percentage of firms that use computers by economic sector (activity) in 2011

Economic sector Percentage

Industrial 26.3

Constructions 90.1

Internaltrade 49.9

Services 50

Transportationandstorage 32.3

Informationandcommunication 92.6

Financialintermediation 97.1

Source: PCBS (2012)
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4.3.3. Electronic Commerce
Table3showsthat11.2%offirmsin2011carriedoute-commercetransactions,withminordifferences
betweentheWestBankandGazaStrip(12%inGazavs.10.8%inWestBank).AccordingtoPCBS
(2012), in2011, informationandcommunication technologiesandfinancial intermediationwere
themainusersofelectronictransactions,with55.9%and36.7ofthefirms,respectively.Thirty-one
percentofindustrialfirmsusedelectronictransactions,whichisconsideredagoodratioregarding
thelowimplementationofE-commerceinPalestine.Only4.8%offirmshadawebsite(5.2%inthe
WestBankand3.7%intheGazaStrip).

4.3.4. Telecommunications
Table3revealsthatthenumberofmobilephonesinfirmswas40.2per100employeesinPalestine
in2011(37.3inWestBankand50.3intheGazaStrip).Thenumberoffixedtelephonesper100
employeeswas25.9inPalestinianfirmsatthesameperiod.ThePCBS(2012)showsthatin2011
around70%offirmsinPalestineusedmobilephonestoobtaininformationaboutgoodsandservices,
46.5%toprovidecustomerservices,31.2%toaccessbankingorotherfinancialservices,and23.3%
tointeractwithgeneralgovernmentorganizations.Only9.2%offirmsusedmobilephonestoaccess
theInternetand10.1%tosendandreceiveE-mails.

4.3.5. Research and Development (R&D)
ThedatafromPCBS(2012)showsthatonly2.5%offirmsinPalestineperformedR&Dactivities
relatedtoICTin2011.ThismightbeexplainedbythelowconcernforR&Deitherfromtheprivate
orpublicsectorandbythefactthatmostR&DrelatedtoICTinPalestinianfirmsisdevelopedoutside
Palestine.TheR&DsectoristhesmallestsectorinthePalestinianeconomyanditmobilizesless
thanadequatefinancialresources(Morrar&Gallouj,2016).

Sectoral differences alsomanifest inR&D activities related to ICT. About 32%of firms in
the information and communication sector implemented R&D related to ICT, 21% in financial
intermediation.Only1.6%ofindustrialfirmsengageinR&DrelatedtoICT.Thisconfirmswhatwe
alreadyoutlined,i.e.,thattheindustrialsectorinPalestineisatraditionalsectorwithlowemployment
oftechnologyandofskilledlabor.IsraelirestrictionsagainstthePalestinianeconomyalsomakethe
investmentinR&Danon-profitableactivity.

Table 5. Percentage of firms that use computers by economic sector (activity) in 2011

Economic sector Percentage

Industrial 65.3

Constructions 92.1

Internaltrade 85.8

Services 81.5

Transportationandstorage 75.8

Informationandcommunication 99.3

Financialintermediation 97.8

Source: PCBS (2012)
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5. METHodoLoGy ANd EMPIRICAL APPRoACH

Inthissection,wedevelopaneconometricapproachtoanalyzetherelationshipbetweenICTuseand
laborproductivityinthePalestinianservicesector.Themodelforestimatingthecomplexrelationship
betweenICTandeconomicperformanceshouldtakeintoaccountthefactthattherelationshipbetween
ICTandeconomicdevelopmentisamulti-dimensionalprocesswhichmustbediscussedinseveral
perspectives(e.g.,economic,socialandhumandevelopment).Moreover,itmustbebasedonarobust
blendofbothqualitativeandquantitativedata.

Thispaperadoptstheproductivityapproachusedinmanypreviousstudies(Gurbaxanietal.,
1998; Ramirez & Nembhard, 2004). A Cobb-Douglas production function is used as the basic
analyticalframeworkasitissimpleandhasempiricalrobustnessinestimatingfirmperformance.
The logarithmic transformation of the Cobb-Douglas function provides a log-linear form of the
productionmodelasfollows:

Ln(Q/L)=B0+B1.ln(ICTlabor)+B2*ln(Capitaintensity)+B3*lnTelecom+B4*CompNet+B5*E-
commerce+B6*R&D+B7*ICTlab*R&D+B8*Computer+B9*Website+B10*ln(Exports)+
B11*ln(Size)+B12.Gaza+B13.Jerusalem+Ui

The dependent variable is productivity, which is proxied by labor productivity. There is no
consensusasregardsthemostrelevantindexformeasuringlaborproductivity.Ithasbeencommonly
measuredintheliteratureusingvalue-addedperemployeeorsalesperemployee.Valueaddedis
consideredamoreaccuratemeasureoflaborproductivitybecauseitsubtractsthecostofintermediate
consumptionfromthevalueofthesales.Therefore,wehaveusedthelogarithmofvalueaddedper
employeetoproxyforthelaborproductivity.ICTlaboristhelogarithmoftheratiooflaborusing
ICTtototalnumberofemployees.ThelaborusingICTisproxiedbythenumberofemployeesusing
computersduringtheirwork.Capitalintensityismeasuredbythelogarithmoftheratioofbook
valueofassetstothetotalnumberofemployees.Telecomisadummyvariablewhichequals1ifthe
firmusessmartmobilesforactivitiesotherthansendingandreceivingcalls.Theseactivitiesinclude
Internetaccess,emails,bankingservices,governmentalservices,offeringgoodsandservicesandother
activitiesthatcanbeperformedusingsmartphones.Computeisthenaturallogarithmofthenumber
ofcomputersusedbythefirm.Networkisadummyvariablethatequals1ifthefirmhascomputer
networkofanytype.E-commerceisadummyvariablethatequals1ifthefirmusestheInternetto
acquireinformationaboutgoodsandservices,providesinformationaboutgoodsandservices,buys
goodsorservicesonline,orusesInternetbankingservices.R&Disadummyvariablethatequals
1ifthefirmimplementsaresearchanddevelopmentproject,and0otherwise.ICTlab*R&Disan
interactionvariablethatmeasuresthecomplementaritybetweenR&Dandthenumberofemployees
usingICT.Websiteisadummyvariablewhichequals1ifthefirmhasawebsite.Exportsisthe
naturallogarithmoftheexportsalesofthefirm.Sizeisthelogarithmofthenumberofemployees;
Gazaisadummyvariablewhichequals1ifthefirmworksintheGazaStrip.Jerusalemisadummy
variablewhichequals1ifthefirmworksinJerusalem.

5.1. data and Sample
Wewillusefirm-leveldatatoinvestigatetherelationshipbetweenICTandlaborproductivityinthe
Palestinianservicesector.Usingfirm-leveldataisadvantageousovermacroeconomicandindustry
leveldata(OECD,2004)becauseithelpstounderstandwhyhighICTinvestmentmaynotleadtohigh
growthinlaborproductivity(Solowparadox);thatis,itcanhighlightthefactors(skills,organisational
factors,etc.)whichinfluencetherelationshipbetweenICTandproductivityandcannotbeobserved
attheaggregatelevel.

Secondarydataaboutboththedependentandindependentvariableswereobtainedfromthe
rawdataofthePCBSICTsurvey.In2012,PCBSimplementedtheICTbusinesssurveyforthefirst
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timetoprovidestatisticalinformationabouttheuseofICTatbothhouseholdandbusinesslevels
in2011.Afterdatacleaning,atotalof793servicefirmswasavailabletomeasuretherelationship
betweenICTandlaborproductivityinthePalestinianservicesector.Table6(below)introducesthe
segmentationoftheservicesectorinPalestineandthepercentageoffirmsandemployeesineach
segment.Thedatashowthatretailtrade,repairandpersonalgoodsemployabout44%ofallemployees
intheservicesector;thisincludesaround59.5%ofservicefirms,followedbysaleandrepairofmotor
vehiclesandpublicservices.Thispatternillustratesthetraditionalnatureoftheservicesectorin
Palestine.Knowledge-intensivebusinessservicesandcapital-intensiveservicessuchaspostaland
telecommunication,financialsector,computer,andrealestatearestillverysmall,whichmightbe
explainedbythemodernityofthesesectorsandthelongperiodofpoliticalinstabilityandoccupation
forthePalestinianterritorieswhichhaslastedforover40years.

6. RESULTS ANd dISCUSSIoN

Table7belowsummarizestheresultsoftestingthe12hypotheses.Wefindthatwerejectthenull
hypothesis(H0)in11ofthe12hypotheses,andacceptthenullhypothesisforhypothesisnumber4,
whichisrelatedtotheuseofcomputernetworks.

Table8summarizestheresultsoftheregressionequationestimates.Fourmodelsareestimated
usingOLSbasedonthespecificationspresentedinthelastsection.Standarderrorsfortheregression
coefficientsarerobustforheteroscedasticityusingWhite’smethod.TheadjustedR-squareforthe
fourmodelsvariedbetween0.15and0.259,whichmeansthattheyexplainaround15%to26%of

Table 6. Percentage of firms, employees in service sector in 2011

Percentage number of firms Percentage number of 
employees

Sector

8.98 9.20 Saleandrepairofmotorvehicles

2.36 3.65 Wholesaletrade

59.45 43.89 Retailtrade,repairofpersonalgoods

0.562 6.39 Hotelsandrestaurant

0.52 1.57 Landtransport

0.44 0.55 Supporting&auxiliarytransport

0.38 2.22 Postalservicesandtelecommunication

0.21 0.17 Realestateactivities

0.43 0.40 Rentingofmachinerywithoutoperator

0.62 0.48 Computerandrelatedactivities

0.05 0.19 R&D

3.59 3.61 Otherbusinessactivity

2.57 8.75 Education

4.66 6.62 Healthandsocialwork

00 0.01 Sewageandrefusedisposal

2.00 5.54 Membershiporganizationactivities

2.08 2.50 Recreationalcultureandsportingactivities

6.02 4.25 Otherserviceactivity

Source: Author calculation based on PCBS data 2011
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changeinthegrowthofproductivity.Model4hasthehighestvalueofadjustedR2comparedtoother
models.Inmodel4,mostoftheICTindicatorshaveapositiveimpactonlaborproductivityforthe
Palestinianservicesector.Thisisconsistentwithpreviousfindings,whichsuggestedthat,inorder
toincreasetheircontributiontoproductivity,servicesectorsshouldinvestfarmoreheavilyinnew
technologies,mainlyICT(Morrar&Gallouj,2016),forthecaseofPalestine;seealsoxandyfor
thecaseofotherdevelopingcountrieslikeThailandandIndia).

Table8showsthatfirmswhichusetheInternetforsellingandpurchasingservices(E-commerce)
achievedlargerproductivityscoresthanfirmswhichdonotuseE-commerce.Possibleexplanations
forthisresultmayincludethefollowing:

Table 7. Results of hypothesis testing

Research hypotheses Decision Conclusion

H0:ThereisnorelationshipbetweentheICTlaborand
laborproductivityinservice.

1.RejectH0 1.TheincreaseinICTlaborimproves
laborproductivity.

H0:Thereisnodifferencebetweenlabor-intensive
servicesandcapital-intensiveservicesinregardto
serviceproductivity

2.RejectH0 2.Capital-intensiveservicesaremore
productivethanlabor-intensiveservices.

H0:.Thereisnorelationshipbetweentheuseof
mobilephonesinbusinessactivities,includinginternet
access,emails,bankingservices,governmental
servicesandthelaborproductivityofservicefirms

3.RejectH0 3.Thereisapositiverelationship
betweentheuseofmobilephonesin
businessactivities,includinginternet
access,emails,bankingservices,
governmentservicesandthelabor
productivityofservicefirms.

H0:Thereisnorelationshipbetweentheuseof
computernetworksandlaborproductivityofservice
firms

4.AcceptH0 4.Theuseofcomputernetworksdoes
notimprovethelaborproductivityin
servicefirms.

H0:Thereisnorelationshipbetweenuseofthe
internetforsellingandpurchasing(E-commerce)and
laborproductivityofservicefirms

5.RejectH0 5.E-commerceimprovesthelabor
productivityofservicefirms.

H0:FirmswithmoreR&Dactivitieshaveno
advantageregardingserviceproductivity

6.AcceptH0 6.MoreR&Dworsensthelabor
productivityofservicefirms.

H0:TheisnocomplementarityeffectbetweenICT
laborandR&D

7.RejectH0 7.TheimpactofICTlaboronlabor
productivityimprovesitifcomplemented
byinvestmentinR&D.

H0:Thereisnorelationshipbetweentheuseof
computersandlaborproductivityofservicefirms

8.RejectH0 8.Theuseofcomputersnegatively
influencesthelaborproductivityof
servicefirms.

H0:Thereisnorelationshipbetweentheuseof
websitesandlaborproductivityofservicefirms.

9.RejectH0 9.Theuseofelectronicwebsitesworsens
thelaborproductivityinservicefirms.

H0:Exportswillnotimprovelaborproductivityof
servicefirms

10.RejectH0 10.Servicefirmswithmoreexportsare
moreproductivethanfirmswithlow
exports.

H0:Thereisnoassociationbetweenlaborproductivity
andfirmsize

11.RejectH0 11.Largefirmsaremoreproductivethan
smallfirms.

H0:ThereisnodifferencebetweenWestBank,
JerusalemandGazaintermsoflaborproductivity(.

12.RejectH0 12.ServicefirmslocatedinJerusalem
arecharacterizedbyahigherlabor
productivitythanthoseintheWestBank
andGaza.Also,servicefirmslocated
inWestBankaremoreproductivethat
thoseinGaza.
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Table 8. Regression analysis for the ICT determinants of labor productivity

Variable Model 1 Model 2 Model 3 Model 4

Size 0.353*** 0.331*** 0.332*** 0.550***

(6.64) (6.09) (6.13) (9.164)

Exports 0.084*** 0.064*** 0.054*** 0.050***

(6.23) (4.53) (3.67) (3.327)

E-commerce 0.386*** 0.393*** 0.428*** 0.557***

(3.41) (3.50) (3.85) (4.757)

Capitalintensity 0.084*** 0.081*** 0.079*** 0.120***

(3.49) (3.37) (3.38) (5.359)

ICTlabor 0.338*** 0.295*** 0.204*** 0.380***

(5.50) (4.84) (3.01) (5.567)

R&D -0.923*** -0.819*** -0.468*** -0.058***

(-7.15) (-6.31) (-2.66) (-3.338)

Telecom 0.350*** 0.387*** 0.374*** 0.307***

(2.86) (3.17) (3.11) (2.680)

Gaza -0.524*** -0.505*** -0.536***

(-4.41) (-4.26) (-4.596)

Jerusalem 0.424* 0.480* 0.703***

(1.66) (1.81) (2.892)

ICTlabor*R&D 0.487*** 0.554***

(3.55) (3.967)

COMPUT -0.389***

(-8.014)

NETWORK 0.031

(0.239)

WEBSITE -0.167*

(-1.875)

C 1.873*** 1.967*** 1.853*** 1.706***

(9.34) (9.61) (8.95) (8.354)

Numberofobservations 793 793 793 793

R-squared 0.157 0.182 0.193 0.272

AdjustedR-squared 0.150 0.173 0.183 0.259

F-statistic 20.964*** 19.399*** 18.737*** 21.915***

All regressions are estimated using OLS regression. The numbers in parenthesis are robust t-statistic calculated based on White standard errors. ***, **, 
* indicate significance at 1%, 5%, and 10% respectively
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• IncreaseduseoftheInternetbyfinancialservicesandinformation-communicationservices
• E-commerceinfluencesonthebusinessprocess,byenablingfirmstoaccesswidermarketsand

newcustomers
• Increasedefficiencyofbusinessprocessesbyallowinglessexpensiveandmoreefficientsourcing

ofmaterials

TheincreaseinICTlaborvariablewasfoundtoimprovelaborproductivity.Thisisconsistent
withwhatEntorfandKramarz(1998)emphasizedregardingFrenchworkers,i.e.,thattheyaremore
productivewhentheyhavegainedgreaterexperienceinusingcomputer-basedtechnologies.

The use of mobile phones in business activities, including internet access, emails, banking
services,governmentalservices,offeringgoodsandservices,andotheractivitiesthatcanbeperformed
usingsmart-phones.

Telecomwasfoundtobehighlyimportantinimprovingthelaborproductivityofservicefirms.
Thiscanbeunderstoodintermsofthehighpercentageofemployeeswhousemobilephonestoobtain
informationaboutgoodsandservices(70%),toprovidecustomerservices(46.5%),andtoaccess
bankingorotherfinancialservices(32%)(PCBS,2012).

Despitethefactthat47%ofservicefirmsinPalestineusecomputers(Table3),thisparadoxically
does not seem to have a positive impact on labor productivity. The regression coefficient for
Computvariableisnegative.ThisexpressionoftheSolowParadoxmightbeexplainedbythelack
ofcomplementaryassetslikehumancapital,andknowledge-basedstructures.Employeesinmany
serivcesectorsliketrade,hotelsandrestaurants,andpersonalservicesarenonskilledlaborwithvery
limitedknowledgeofcomputersandsoftware.

R&DhasanegativeinfluenceonlaborproductivityinthePalestinianservicesector.Thismight
beexplainedbytheobstaclesthatlimittheprivatesectorinPalestinefrombenefitingfromtheresults
ofR&D(El-Jafarietal.,2008).Theseobstaclesare1)theoutcomeofpreparedresearchdoesnot
matchtheneedsandrequirementsoftheprivatesector,2)theinabilityofresearchinstitutionsto
publishresultsoftheirresearchandstudies,3)researchactivityisrestrictedtouniversitiesinpurely
academicfields,4)manyR&Dactivitiesinuniversitiesandresearchcentresarenotapplicable,5)
lackofdataandinformation,6)theuseofinappropriateresearchmethodstosolvetheproblemsfaced
bytheprivatesector,and7)thehighcostsofpatentsformanyresearchstudies.

TheimpactofICTlaboronlaborproductivitywillimproveifitiscomplementedbyinvestmentin
R&D,whichmeansthattheR&Dimpactonfirmproductivitywillbepositiveifitiscomplementedby
laborwithhighintensityuseofICT.ThisconfirmstheresultsofKoellinger(2008)andHempelletal.
(2004),thatinnovativefirmsinvestinginICTaremorelikelytoshowincreasesinlaborproductivity.

Ouranalysisshowsthattheuseofwebsitesbyfirmsdoesnotimprovetheirlaborproductivity.
Thismightberelatedtotheverylowpercentageoffirmsthathaveawebsite(only4.8%in2011,as
appearsinTable3).

Wealsofoundnosignificantrelationshipbetweenusingcomputernetworksandlaborproductivity.
Thisisinconsistentwithworkinmanyothercountries,whichconfirmapositiverelationship(Atrostic
andNguyen,2002;Atrosticetal.,2004). InPalestine, this resultmightbeexplainedby thefact
thatmostservicefirmsaremicrofirms(from1to4employees)ormedium-sizefirms(from5to9
employees)whichareunabletoemploycomputernetworks,orwhicharenotinneedofsuchnetworks.

For control variables, there is a strong positive relationship between Exports and labor
productivity,whichmeansthatservicefirmswhichexportaremoreproductivethanothers.This
positiveimpactofexportsonproductivityishighlightedbymostoftheliterature,whetheritconcerns
developedordevelopingcountries(Grazzi&Vergara,2011;Calza&Rovira,2011).Inthelast20
yearsinPalestinetheratioofservicestoindustrialexportsstronglyincreased.AccordingtoPCBS
statistics,itincreasedfrom11.5%in1997to46%in2010(PCBS,2012).

AscolonialmeasuresdividePalestinianterritoriesintothreedistinctareas,wedeterminedwhether
thegeographicalregionhasaneffectonlaborproductivity.TheconventionofdividingPalestine
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intothreeseparateareasisadoptedbyofficialstatisticalsources(PCBS2012).Thethreeareasare
WestBank,GazaandJerusalem.ResultsinTable8showthatservicefirmslocatedinJerusalemare
characterizedbyahigherlaborproductivitythanthoseintheWestBankandGaza.Thisisexplained
bythespecialpoliticalsituationofJerusalem,whichtheIsraeligovernmentconsidersapartofIsrael,
whiletheinternationalcommunityclassifiesitasoccupiedterritory.Jerusalemisatouristareawhere
millionsoftouristsvisityearly.Someservicesub-sectors,likehotels,restaurants,andtransportation,
aremoredevelopedinJerusalemthanintheWestBankandGazaduetotheflourishingtourism
trade,freemobilityofpeople,andothertrade.ThiscreatesagapindemandbetweenJerusalemand
theWestBank,whichpositivelyimpactslaborproductivityintheservicesectorofJerusalem.

The lowproductivityof the service sector in theGazaStrip compared to theWestBank is
relatedtothedifficultpoliticalsituationduetotheblockadeimposedbyIsraelandEgyptsince2006,
which negatively affects all economic sectors. Service sectors like financial services, wholesale
trade,transportation,tourismandrealestatehavebeenharmedbylongyearsofblockade.Three
IsraeliwarsagainstGazain2008,2012and2014havealsodestroyedtheinfrastructurenecessary
foreconomicdevelopment.

Finally,ouranalysisidentifiesapositivelinkbetweenthesizeoffirmsandtheirlaborproductivity.
LargeservicefirmsinPalestinearecharacterizedbyhigherlaborproductivitythansmallerones.
Theselargeservicefirmsincludefirmsintelecommunications,financialandwhole-tradesectors.

6. CoNCLUSIoN

In thisworkwehaveaddressed thequestionof the relationshipbetween theuseof ICTand the
laborproductivityinthePalestinianservicesector.TheresultsshowthatmanyICTindicatorshave
apositiveimpactonlaborproductivity.UsingICT(mainlyInternet)incommerce(E-commerce)is
oneofthemostimportantleversoflaborproductivityinservicefirms.TheincreasedvolumeofICT
laborpositivelyimpactsfirmlaborproductivityingeneral.Thismeansthatservicefirmswhichare
lessICT-intensive(e.g.,inretailtrade,hotelsandrestaurant,aswellasthesaleandrepairofmotor
vehicles),arelessproductivethanmoreICT-intensivefirms(e.g.,intelecommunications,real-estate,
R&Dandfinancialservices).Theuseofmobilephonesforservicesotherthansend-and-receive
callsisstronglyassociatedwithincreasedlaborproductivityinservicefirms.Thisisrelatedtothe
highpercentageofemployeesusingmobilephonesforvariouspurposes:toobtaininformationabout
goodsandservices,toprovidecustomerservices,andtoaccessbankingorotherfinancialservices.
Conversely,usingwebsitesandcomputernetworksisnotassociatedwithlaborproductivity.

Regardingothercontrolvariables,ouranalysisshowsthatlargeservicefirmsaremoreproductive
than small ones, and exports positively impact the labor productivity of service firms. Finally,
regardinggeographicaldifferences in laborproductivity, firms inJerusalemarecharacterizedby
higherproductivityscoresthanthoseintheWestBank,whilefirmsinGazahavealowerproductivity
thanthoseintheWestBank.ThisresultisexplainedbythehigherlevelofdemandinJerusalemand
thedifficultpoliticalsituationandblockadeintheGazaStrip.

NewpoliciesareneededtoenabletheICTsectortodevelopPalestinianservices.Applicable
recommendations are also needed for policy makers to maintain the relationship between ICT
institutionsandgoverningbodies ina long-termeconomicstrategy.First, financialandstrategic
commitmentsingoverninginstitutionsarecrucialtosupportaknowledge-basedeconomy.Second,
governmentshouldimprovethefiscalandregulatoryenvironmentinICTthroughreformsinICT
legislation(i.e.,intellectualpropertyrights,patents,etc.),increasedmarketcompetition,andthrough
taxbreaksanddomesticcreditforICT-intensivefirms.Third,specificlong-termplansshouldbe
developedfor theservicesectorbasedonknowledgeandICTemployment,mainlyintraditional
services.Fourth,acloserlinkisneededbetweenpublicinstitutionsrepresentedbytheMinistryof
TelecommunicationsandInformationTechnology,andtheICTsector,todevelopICTinfrastructure,
mainlyintheGazaStrip,whichwasdestroyedbytheIsraelioccupation.Thisrequireshelpfromthe
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internationalcommunitytoencourageIsraeltoallowPalestinianICTfirmstoimportthenecessary
equipment.Untilnow,IsraelhasnotpermittedPalestiniantelecommunicationsfirmstoprovideG3
Internetserviceforcustomers.Fifth,servicefirmsneedtobuildtheirfutureplansonICTusage,and
theiremploymentstrategyonICT-basedworkers.ThisneedsthedevelopmentofICTinfrastructure,
moreexpenditureonR&DactivitiesrelatedwithICT,andincreasedICTtrainingforpresentand
prospectedemployeestooffermoreexperienceinusingcomputer-basedtechnologies.Sixth,itis
importanttoemphasizetheroleofacademicsandresearchcentresindeliveringthevitalroleofICT
developmentinPalestinetopolicy-makers,inordertotransformICTstrategiesintorealeconomic
growth.
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