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ABSTRACT

Themainpurposeofthisstudywastorecognize,classifyanddeterminepriorityof
factorsaffectinghumanresourceproductivityinChaharmahalandBakhtiariProvince
Electricity Distribution Company using Kano model. This study is applied and is
descriptive-surveyresearchthatisdonecross-sectional.Samplesizewasestimatedas
92personnelofChaharmahalandBakhtiariProvinceElectricityDistributionCompany
usingMorganTable.Classifiedrandomsamplingwasusedinordertoselectsample
and distribute questionnaires. Questionnaire stability was calculated as 0.89 using
Cranach’salphamethod.Descriptivestatistics,singlesampleKolmogorov–Smirnov
testandFriedmantest.Overall,theobtainedresultsprovethat15outof11noticed
factorsareone-dimensional,2areindifferentand2areattractivefactors.Personnel
performance evaluation, meritocracy and performance feedback have first, second
andthirdpriority.
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INTRodUCTIoN

Productivityisafactorthatguaranteesorganizationaldurability;productivityculture
dominanceleadstooptimalusageoforganizationsmaterialandspiritualfacilitiesand
toefflorescenceofpowers, talentsandpotential facilitiesoforganization(Soltani,
2005). Desired productivity is not obtained through changing structures, adding
technology, agendapreparation and circular issuancebut it is human-oriented and
includespersonal-socialandorganizationalproductivity(Saatchi,2012).Personnel
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must be considered as a gold key of quality improvement and productivity of
organizationalprocesses(Tabarsa&Ahadiyan,2007).Someofthebasicquestionsthat
alldirectorsmustanswerincludehowwecanincreasehumanresourceproductivity
and which factors affect human resource productivity. Answering these questions
willdirectmanagersinselectingmanagementmethodsanddirectingorganizational
resources(Kazemietal.,2011).

It is very important to recognize and evaluate factors that guarantee human
resourceproductivityandcanunderlieothereffortsinordertoincreasehumanresource
productivitythroughtrainingandothermeasures.Manyfactorshelpanorganization
in achieving its aims but human resource is very important and unique; if we can
achieve organizational productivity under human resource productivity, there will
bereasonablerelationshipbetweenorganizationalproductivityandhumanresource
productivity. Studies and surveys in evaluation and correction of human resource
productivity an effective effort inorder to improvepersonnel performancequality
levelinorganization(Purbabakan,2014).

Allahverdi (2009) introduces factors affecting human resource productivity
including: personal factors, organizational culture, organizational structure,
organizational management style, training courses, awarding system, physical
environment and space. In determining and prioritizing factors affecting human
resourceproductivity,itwasknownthatleaderstyleandorganizationalmanagement
factorsareamongsevenfactorsaffectinghumanresourceproductivity.Personalfactors,
organizational culture, organizational structure, awarding system, training courses
andphysicalenvironmentandspaceareatotherranks(Allahverdi,2009).AndreDe
GripandJanSaurmann2009showthatpersonnelproductivityhasincreasedas10%
after training programs. This productivity is more than personnel correct election
productivity(AndreDeGrip,2009).AhmadRasdanEsmailetal.(2014)studiedon
threeenvironmentalfactorsoflight,humidityandtemperature.Theresultsshowed
thateffectivefactorsaretemperature,lightandhumidity,respectively(AhmadRasdan
Esmailetal.,2014).WhenEshtgartsetal.(2009)testedstudyhypothesesconcluded
that there must be a flexible and legitimate structure in order to institutionalize
productivitythroughcreativityandinnovationandencouragemanagersandpersonnel
to improve service process, inform personnel of technological developments and
provide personnel the opportunity of comment and idea (Ahmadi, 2011). Mojtaba
Tavari2008,consideringandevaluatingfactoriesstatusdeterminedimportantcriteria
andindicesofimprovinghumanresourceproductivityandrecognized38criteriaof6
managerial,social-psychological,environmental,personalandeconomicsub-groups.
These factors were ranked due to their personal, cultural and social psychological
factorsandenvironmentalfactorhastheleastimportance(Tavari,2008).

ProductivitytermwasusedmorethantwocenturiesagobyCevzny1766inan
agriculturaljournal.Thistermhasbeenusedindifferentcasesandlevelsespecially
ineconomicsystems(Tangen,2002).Itismentionedthatproductivityisoneofthe
important and effective variables on productive- economic activities (Sigh et al.,
2000). Productivity is a multidimensional term that its concept is different based
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onitscontext.Thistermincludestotalcommonfeatures.Inindustrialengineering,
productivityisdefinedasrelationshipbetweenoutputandinput(Tangen,2005).

Productivity is continuous effort in order to use new techniques and methods.
Productivity is skill, development and improvement of human resources (Europe
productivity organization, 1998). Comprehensive definition of productivity states
thatproductivityimprovementaimstomaximizeusinghumanresourceproductivity,
facilitiesscientificallyandthroughreducingworkcosts,expandingmarkets,increasing
employment, increasingreal incomeinsteadofnominal incomeandimprovinglife
criteriainfavorofconsumerorganizations(Japan,productivityorganization,1995).

Factors affecting human resource productivity were recognized using library
studies,fieldstudies,andliterature(seeTable1).

KANo ModeL

Customersatisfactionwasbeingobservedonone-dimensionalstructure;thismeans
thathigherqualityofreceivedproductbycustomer,customersatisfactionwillbemore
andviceversa.Butitwasnotconsideredthatcompletingneedsofoneproductdoes
notrequirecustomersatisfaction.Ontheotherhand,typeandsizeofcustomerneed
affects receivedproductqualityandhissatisfaction (Azizi,2012).ProfessorNriaki
Kanoetal.introducedKanocustomersatisfactionmodelin1984;thismodelisable
toseparatethreeneedsofaproductthataffectcustomersatisfaction.Infact,Kano

Table 1. Factors affecting manpower productivity

Row Variables References

1 Jobsatisfaction Managementandproductivitystudiescenter

2 Jobrecognition HersiandGoldSmith,Kopman(1986)

3 Performancefeedback Managementandproductivitystudiescenter

4 Rewards Managementandproductivitystudiescenter,Nazari(2008),Nobakht(2008)

5 Personnelcreativity Managementandproductivitystudiescenter

6 Worklifequality Nobakht(2008),Managementandproductivitystudiescenter

7 Personneltraining Kanen,Taheri(2011),Managementandproductivitystudiescenter,Emami
Mebodi(2005)

8 Personnelmotivation HersiandGoldSmith,Saatchi(2007),Nazari(2008)

9 Personnelevaluation HersiandGoldSmith,Managementandproductivitystudiescenter

10 Delegationofauthority HershaverandRash,Bakel(1995)

11 Personnelcooperation Kanen,Somans(1993),Nazari(2008),Kopman(1996)

12 Managementstyle RejasandAramvarikol(2003),TomasandSakarken(1994),Nobakht(2008),
Taheri(2011)

13 Organizationaljustice Imed(1997),Sheykholeslami(1998)

14 Meritocracy Kanen(2002)

15 Workphysical
environment Liuetal.(2000),HersiandGoldSmisth,Sotrmaister,Nobakht(2008)
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model classified each product needs and its performance and quality features into
threegroupsandeachclassificationshowsonetypeofcustomerneeds.Theseneeds
includethefollowing.

Necessity,one-dimensionalandattractiveneeds.Necessityneedsarerelatedto
featuresthatmustbepresetinaproductandiftheyarenotsatisfied,customerwillbe
dissatisfied.Ontheotherhand,iftheseneedsareconsistentwithcustomerneeds,their
completionwillnotincreasecustomersatisfaction.Necessaryorbasicfeatures(asa
curveinthirdandfourthquarteroffigure)includecustomerexpectationfromproduct
thatmustbepresent inproduct. Increasecapabilityof thisgroup reduces returned
products to manufacturer that show customer satisfaction but weak performance
of these capabilities will lead to customer dissatisfaction. Reinforcement of these
featuresdoesnotincreasecustomersatisfactionbuttheirweaknesswillleadtoreduced
satisfactionofcustomer.

One-dimensionalneedisrelatedtocustomersatisfactionandmeetingthem;thatis,
ifmoreneedsaremet,customersatisfactionwillbemoreandviceversa.Customers
demandone-dimensionalneedexplicitly.Thesefeaturesmaintaincompanyinmarket.
Thesecapabilitiesincreaseisdesirableinproductsandimprovecustomersatisfaction
andviceversa.Theirweaknesswillleadtoreducedcustomersatisfaction.Attractive
needsarerelatedtofeaturesofproductsthataffectmorecustomersatisfactionand
increasehissatisfactionrate(attractivefeaturesareshownascurveinsecondquarter
ofFigure1).Customerdoesn’texpressattractiveneedsexplicitly.Attractiveneeds
respondtocustomerhiddenneeds(NriakiKano,1984).

Figure 1. Kano’s model customer satisfaction (Nriaki Kano, 1984)
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TooLS ANd MeTHodS

Selectingmethodandtoolsis thebaseofactivity.Accordingtoresearchissueand
since this research describes factors affecting human resource productivity, it is
amongsectionaldescriptivestudies(objective,realandregulardescriptionofevents
anddifferentsubjects)andsincecertainpeoplearedemandedtorespondquestionsin
collectingdataofsurveys,itisconsideredasdescriptive-surveystudy.Descriptive
researchmethodandcorrelationareusedduetoresearchsubjectandsurveypurposes.
Fieldmethodisusedinordertocollectdataandlibrarymethodisusedintermsof
theoreticalbasesandliterature;theseresourcesincludebooks,articles,journalsand
theses.Questionnairesweredistributedbyin-handandonlineformsinChaharmahal
andBakhtiariProvinceElectricityDistributionCompanyinordertocollectdata.

Studyinformationwascollectedusingquestionnaire.Paireditemswereprepared
foreachfeatureofKanoquestionnairesothatrespondercanselectoneoffiveoptions
(satisfied,Iexpectthis,indifferent,Idon’tpreferthisanddissatisfied).Firstquestion
isafunctionalquestionthatshowscustomerreactiontoafeatureandsecondquestion
isafunctionalquestionthatshowscustomerreactiontolackofthatfeature.Below
tableconvertstwopartsofquestiontooneresponse.PresentresponsesinKanotable
areclassifiedintosixgroups(seeTable2).

ItmustbesaidthatallstatisticalcomputationsofthisstudyweredoneusingSPSS
softwareversion22.TotalnumberofpersonnelwithAssociateDegreeandhigher
degrees in Chaharmahal and Bakhtiari Province Electricity Distribution Company
is122.Totalnumberofsampleincluded92subjectsandpersonnelnumberofeach
townwasdeterminedusingrelativisticclassification.66questionnaireswerecollected
among92distributedquestionnairesandquestionnairereturncoefficientwas72%.
Relativisticclassificationrandomsamplingmethodwasusedinordertoselectsample
anddistributequestionnaire.Cranach’salphamethodwasusedinordertocalculate
questionnairereliabilityorvalidity.Estimatedalphaofthisstudywas0.89.

Table 2. Kano evaluation table

Manpower Productivity Variables
I Don’t 

Prefer the 
Feature

I Can Deal 
with It

It Does Not Make 
Any Difference 

for Me

The Feature 
Must Exist

I Like 
this 

Feature

Desirable

Ilikethisfeature O A A A Q

Thefeaturemustexist M I I I R

Itdoesnotmakeany
differenceforme M I I I R

Icandealwithit M I I I R

Idon’tpreferthe
feature Q R R R R

Note: One-dimensional: O; attractive: A, questionable: Q; must be: M; indifferent: I; reversible: R (Nriaki Kano, 1984)
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dATA ANALySIS

There are different methods in order to examine Kano questionnaire and evaluate
manpowerproductivity.Questionnaireanalysisisbasedonmorefrequencyandthe
simplestandmoreusableanalysismodelofKano.Table3showsKanoquestionnaire
dataanalysisresultsbasedonthemostfrequency.

In Figure 2, satisfaction coefficient must be calculated after conducting Kano
modelstepsanddeterminingfactorstypesintermsofnecessity,attractiveness,one-
dimensionalandindifferent.Satisfactioncoefficientexpresseswhetherspecialvariable
satisfiescustomersorpreventstheirdissatisfaction.Negativesignofdenominatorfor
dissatisfactionemphasizesnegativeeffectsoffactoroncustomersatisfaction.Positive
coefficientofcustomersatisfactionisvariablebetweenzeroandoneandmorecloseto
one,itseffectwillbemoreoncustomersatisfactionandmoreclosetozero,itseffect
willbelessoncustomersatisfaction.Negativecoefficientofcustomersatisfactionis
variablebetween0and-1andmorecloseto-1,itseffectwillbemoreoncustomer
satisfactionandmorecloseto0,itseffectwillbelessoncustomersatisfaction.Since
Kanomodelissmodelforcustomersatisfactionandweuseitinordertoclassifyfactors
affectingpersonnelproductivity,satisfactioncoefficientshowseffectofcalculated
variableonhumanresourceproductivity;itmeansthatinnegativecoefficient,ifvalues
aremorecloseto-1,itseffectonreduced(lackof)humanresourceproductivitywill
bemoreinlackoffeatureandzeroshowsthatlackoffeaturewillnotleadtopersonnel
non-productivity(Fakhariyan,2009).RefertoTable4.

Table 3. Questionnaire analysis based on high frequency

Variables A O M I Q Type

Jobsatisfaction 16 20 6 19 5 One-dimensional

Jobrecognition 16 24 6 14 6 One-dimensional

Performancefeedback 22 24 4 6 10 One-dimensional

Rewards 12 21 6 8 19 One-dimensional

Personnelcreativity 17 30 3 4 12 One-dimensional

Worklifequality 18 26 11 7 4 One-dimensional

Personneltraining 11 44 5 4 3 One-dimensional

Personnelmotivation 9 37 9 4 7 One-dimensional

Personnelevaluation 23 29 3 7 4 One-dimensional

Delegationofauthority 18 16 12 12 8 Attractive

Personnelcooperation 2 8 7 43 6 Indifference

Managementstyle 14 32 5 6 9 One-dimensional

Organizationaljustice 2 11 4 36 13 Indifference

Meritocracy 26 18 4 13 5 Attractive

Workphysicalenvironment 12 37 2 11 4 One-dimensional
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Figure 2. Spider chart of variables

Table 4. Productivity and lack of productivity coefficient for 16 variables of manpower

Variables Productivity Coefficient Lack of Productivity Coefficient

Jobsatisfaction 0.59 -0.42

Jobrecognition 0.5 -0.36

Performancefeedback 0.82 -0.5

Rewards 0.7 -0.57

Personnelcreativity 0.87 -0.61

Worklifequality 0.38 -0.59

Personneltraining 0.85 -0.71

Personnelmotivation 0.77 -0.77

Personnelevaluation 0.83 -0.51

Delegationofauthority 0.6 -0.5

Personnelcooperation 0.16 -0.25

Managementstyle 0.80 -0.64

Organizationaljustice 0.24 -0.28

Meritocracy 0.72 -0.36

Workphysicalenvironment 0.81 -0.65
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• Nosatisfactionrate(lackofproductivity):

• Satisfactionrate(productivity):

Friedman Test or Two-way ANoVA Test
Inthisstudy,sincevariablesdistributionisabnormal,non-parametrictestsmustbe
used.Similarrankingofvariables(significantdifferencebetweenmeanfactors)will
beevaluatedatconfidencelevelof99%usingFriedmantest(ortwo-wayANOVA)
(seeTable5).

Table 5. The results of Friedman test and two-way analysis of variance for all variables

Variables Mean Rank

Personnelevaluation 10.07 1

Meritocracy 9.36 2

Performancefeedback 9.35 3

Personnelcreativity 9.22 4

Personneltraining 8.70 5

Managementstyle 8.68 6

Workphysicalenvironment 8.66 7

Worklifequality 8.33 8

Jobrecognition 8.14 9

Jobsatisfaction 7.86 10

Personnelmotivation 7.76 11

Delegationofauthority 7.34 12

Rewards 7.32 13

Organizationaljustice 5.16 14

Personnelcooperation 4.14 15

Datanumber 66

Thechi-squarestatistic 139.198

Freedomdegree 14

sigvalue 0.000
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CoNCLUSIoN

According to obtained results from classifying factors in terms of necessity,
attractiveness,one-dimensionalityandindifferenceandresultsofprioritizingthem,
eachofthemwillbedealtwithbelow:

1. Correct Evaluation System: This variable occurs at top and within one-
dimensional factors group. It improves personnel productivity and lack of this
featurewillleadtolackofproductivity.Satisfactioncoefficient(productivity)and
dissatisfactioncoefficient(lackofproductivity)ofthisfeatureare0.83and-0.51,
respectivelythatpresentsmoreeffectonpersonnelproductivity.Sincethisvariable
hasthehighestrankinprovinceelectricalcompany,itshowstheappropriateness
ofsystemforpersonnel.Anotherreasonisitscontinuity;

2. Meritocracy:Thisvariableoccursatsecondplaceandwithinattractivefactors
group; this means that its presence leads to personnel productivity while lack
of this factor will lead to personnel non-productivity. Satisfaction coefficient
(productivity)anddissatisfactioncoefficient(lackofproductivity)valuesare0.72
and-0.36thatpresentsitseffectonpersonnelproductivity;

3. Performance Feedback:Thisvariableoccursattopandwithinone-dimensional
factors.Performancefeedbackcanflourishpersonnelpotentialpowerasproductive
force and maximize them. Performance feedback is done continuously like
evaluationsystem;onereasonforitsimportanceisduetoitscontinuity.Receiving
performancefeedbackbymanagersandauthoritiesrecognizetheirstrengthsand
weaknessesandimprovespersonnelviewpointandperformance.Anotherreason
forimportanceofthisvariableisfeedbackcorrectnessandvalidity.Satisfaction
coefficient(productivity)anddissatisfactioncoefficient(lackofproductivity)of
thisfactorare0.70and-0.57thatpresentsitsmoreeffectonpersonnelproductivity;

4. Creativity:Thisvariablehasthefourthpositionandisamongone-dimensional
factors.MostofElectricalDistributionCompanypersonnelbelievethattheyneed
creativitybuthalfofthemdon’tdesirecomplexworksthatneedinnovationand
creativityandtheydon’ttakerisk.Productivitycoefficientandnon-productivity
coefficient are 0.87 and -0.61 that show the effect of these factors on human
resourceproductivity;

5. Training:Thisfactorisamongone-dimensionalfactors.Itimprovespersonnel
productivity while lack of training will lead to non- productivity. Satisfaction
coefficient(productivity)anddissatisfactioncoefficient(lackofproductivity)of
thisfactorare0.85and-0.71.ThereasonsofthisvariableimportanceinElectrical
Distribution Company include managers’ support from training programs,
effectiveness of these programs on necessary skills for job higher levels and
personnelwelcometoseminarsandtrainingprograms;

6. Management Style: There is unique management style with separate set of
managerial activities in Electrical Distribution Company from personnel and
managerspointofview.Thisvariable is atplace sixth andoccurswithinone-
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dimensional factors. Itspresencewill increasepersonnelproductivityand lack
ofthisvariablewilldecreaseproductivity.Satisfactioncoefficient(productivity)
anddissatisfactioncoefficient(lackofproductivity)of thisfactorare0.24and
-0.28thatshowtheeffectofthisfactoronhumanresourceproductivity;

7. Physical Environment:Thisfactorisclassifiedasone-dimensionalfactors.The
currentbuildingofElectricalDistributionCompanyisoldandlimitedinterms
ofroomsandspacebutitissafeandhygienic.Thecompanyconstructsnewand
bigbuilding.Satisfactioncoefficient(productivity)anddissatisfactioncoefficient
(lackofproductivity)ofthisfactorare0.84and-0.65;

8. Work Life Quality:  Personnel have job security but don’t cooperate in
organizationaldecision.Thisvariableisatplaceeightandisone-dimensional.
Satisfaction coefficient (productivity) and dissatisfaction coefficient (lack of
productivity)ofthisfactorare0.38and-0.59thatshowtheeffectofthisfactor
onhumanresourceproductivity;

9. Job Recognition: This factor is one- dimensional. Job task explanations are
providedforElectricalDistributionCompanyandpersonnelgetdifferentskills
fortheirtasks.Mostpersonnelaredissatisfiedfromindependenceoftheirtasks.
It seems that job improvement is long and unknown. Satisfaction coefficient
(productivity)anddissatisfactioncoefficient(lackofproductivity)ofthisfactor
are0.50and-0.36;

10.Job Satisfaction:Thisvariableisattenthplaceandoccurswithinone-dimensional
factors.Itimprovespersonnelproductivitywhilelackofthisfeaturewillleadto
lack of productivity. Satisfaction coefficient (productivity) and dissatisfaction
coefficient(lackofproductivity)ofthisfactorare0.59and-0.42;

11.Personnel Motivation:PersonnelofElectricalDistributionCompanybelievethat
performancebasedawardingsystemis injusticeandtheydonotreceiveproper
awards and welfare facilities; half of personnel believe that there are no clear
criteriaandprocesses.Thisfactoriswithinone-dimensionalgroup.Satisfaction
coefficient(productivity)anddissatisfactioncoefficient(lackofproductivity)of
thisfactorare0.77and-0.77thatshowtheeffectofthisfactoronhumanresource
productivity;

12.Delegation of Authority:Thisvariableisattwelfthplace.Personnelbelievethat
theyarenotdelegatedauthoritysothattheycandecidethemselves.Itiswithin
attractive factors and improves personnel productivity but lack of this feature
will not lead to non- productivity. Satisfaction coefficient (productivity) and
dissatisfactioncoefficient(lackofproductivity)ofthisfactorare0.80and-0.64;

13.Personnel Awards: There is no certain place for this variable in Electrical
DistributionCompany.Theweaknessofawardingsystemsisduetothefactthat
personnel are not acknowledged about awarding codified practices, rules and
standards of payment. It occurs within one- dimensional factors. Satisfaction
coefficient(productivity)anddissatisfactioncoefficient(lackofproductivity)of
thisfactorare0.70and-0.57;
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14.Organizational Justice:This factoroccurswithin indifferentgroupand isnot
withinthreemainclassesofKanomodel.Thismeansthatpersonnelareindifferent
towardsthisfactor.ThisfactorcanberemovedamongfactorsaffectingElectrical
Distribution Company human resource productivity. Satisfaction coefficient
(productivity)anddissatisfactioncoefficient(lackofproductivity)ofthisfactor
are0.72and-0.36;

15.Personnel Cooperation: Personnel believe that their cooperation is not good
in company. It occurs within indifferent factors and is not within three main
classes of Kano model. This means that personnel are indifferent towards this
factor.ThisfactorcanberemovedamongfactorsaffectingElectricalDistribution
Companyhumanresourceproductivity.Satisfactioncoefficient(productivity)and
dissatisfactioncoefficient(lackofproductivity)ofthisfactorare0.80and-0.64.

In summary, we can say that two factors, organization justice and personnel
cooperationcanberemoved,sincetheyarewithinindifferentfactorsthentheyare
noteffectivefactorsonElectricalDistributionCompanyhumanresourceproductivity.
Delegationofauthorityandmeritocracyareattractivefactorsandpersonnelbelieve
thattheymustworkwithnoattentiontothesefactors.Authoritiesmustpayattention
tothesefactors.Ifthesefactorsaremoreavailableinthecompany,personnelwillbe
moremotivated.Mostoffactorsoccurwithinone-dimensionalfactors,thismeans
thatimprovingthesefactorswillleadtopersonnelproductivity.
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