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ABSTRACT

This study was designed tmderstand the diversity and reach of Cooperative Extension
programs in Pennsylvania delivered by iP&tate Extension and the influence of network
variables (brokerage anermtrality) on program outcomégsrogram lisiness performance and

demandfor the progam) usingSocial Network Analysis (SNA).

The studywas conductedt Penn State Extension (PSE), the outreacigwi the College of
Agricultural Sciences dhe Pennsylvania State University. Thepiation for this study

consistedf all the programs &red by Penn State Extension andpghmgramstakeholders. The
samping method used for this studys@ 6 c e n spuogréms arfd thairlstakeholderse

study utilizedthe SNA methodology anelk-post facto research design. The independent
variablesused inthe study were theatwork variables, which includdie types of brokers

(liaison, gatekeeper, representative, itinerant, and coordinator), and degree centrality of
Extension programg.here wee two dependent variables, change in program business
performance and changedemand for the prograsnThe independent variables were analyzed
using UCINET 6 and network maps were drawn us
Datawereanalyzed using the Statistical Package for Social Sciences (SP$&maty logistic
regression was used test the hypotheses. The study had four hypotheses regarding influence of
network variablesdegree centrality, gatekeeper brokerage, consultant brokerage, and liaison
brokeragég on Extension program outcomes (piam business performance and demand for the

programs).

Results showed that network of Penn State Extension is widespréguaograms are well

connected tatakeholdere the form of number of stakeholders and connections of programs to



stakeholdersAnalysis using backward ¥ld binary logistic regressiaevealed that all the
independent variables togetl{degree centrality, gatekeeper brokerage, consultant brokerage,
and liaison brokerageyere statistically significant in predicting the business peréorce of
programs but were unable to significantly explain the change in demand for the programs. Only
degree centrality statistically predicted the change in business performance of programs but it
had no relationship with demand for Extension progransehof the other variables

significantly predicted the change in business performance or demand for the programs.

Overall, it can be concluded that, SNA is useful to understand the outreach of Extension and in
understanding various outcomes of Extensimygmms. Based on the findings of the study, it is
recommended that emphasis be placed to encourage collaboration among various programs, a
need forsystematic and accurate data collection and management that provides reliable data for
all Extension actitties. Further, it is recommended that future research be conducted by using

the egocentric network to understand the all actors involved in Penn State Extension.

Key Words: Social Network Analysis (SNA), Cooperative Extension, Reach, Programs,

StakeholdersBrokerage, Degree Centrality
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CHAPTER 1

INTRODUCTION

Cooperative Extension System (CES):

Extension has a long history of delivering programs to clientekbelast 100 years,

Cooperative Extension System (CES) has gained the reputatiblemost effective technology
diffusion organization along witheing thdargest norfformal adult education organization in

the world (Franz & Towson, 2008; Rogers, 199CES personnel have a very good

understanding of the current problems and issues and they strive to provide appropriate solutions
for communities to prosper and individuals to live better. According to Mincemoyer, Perkins and
Lillehoj (2004, CES isacommurity based organization in US which addressasetalissues

through direct connection with research expewigalable in the land grant universities

CES in land grant universities functiolmg offering various nofformal, noncredit educational
progamsin areas such aagricultural crop productioreconomic and community development,

animal production, family and consumer scienceld,ahd youth development, nutrition, diet

and health and conservation of environment and natural resources (Ffanm&on,2008;

NIFA, n.d.). CES addressthe complex issues facing society in rural, urban and suburban areas
throughthe above mentioned educational programs with grass roots level involvement in
problems/issues identification for individuals, commuwitganizatios and overall
communitiesTypically CESmaintaind o ¢ a | of fices in most of the
with the help of thousands of extension educators and specialists across the United States (Bull,

Cote, Warner, & McKinnie, 2004; NIFA,.d.; Rasmussen, 1989).



CESin the last 100 yeatsas addresseadarious issues and criseslatal communities, such as
servingas a catalyst for improvement of crop productivity, mggommunities to withstand

local issues such as regionabdyhts andadcal economic depressions to national crisis of great
depression and both world wars (Cartwright, Case, Gallagher, & Hathaway, 2002; Rasmussen,

1989).

In the past 20 plus yearsamy trendasaffected the CESThese includehange irclientele
demographis and target audiencesigrationof a predominateural population to cities,
reduction in number of farms and farm population, mismbéttveercollaboration of research
and Extension, new technologies, and the way Extension has been. fBad€E&S susinedor
adapted tahese changes and this year (2014) CES celebrated its 100th Annivivearty (

1997 Peters, Franz, 201L2Now, to be sustainable for theext 100 years CEfersonnel should

be receptive tadapting & change, accejpig new technolgies,and developingew financial
partners To be sustainablEESpersonnel havt considetheneeds of undeserved audiences in

suburban and urban areas (Bull, et al., 2004; Calvin, 2010).

Penn State Extension:

Penn State Extension (PSE) housed inégallof Agricultural Sciencdsadserved the

communities and businesseghe commonwealth of Pennsylvania in various ways through its

unbiased, sciendgased educational programeveloped using relevant and appropriatearch

findings Overtheseyeais demonstrations of new technology,
stewardship and management practices, leadership skills, home management skills, healthy

living skills, citizenship, and youth development have helped farmers remain profitable,

communities remain economically, politically, and socially viable, families remain



economically, emotionally, and physically healthy, and children develop into productive
citizenso (9T entheild)aniteisayDr. Qalvin (Director of PSE) sajtWe
need to adapt to changing demands and not sim

(Calvin, 2014, pp. 16).
Technology in Extension:

There has been great advancement in the development and use of tecimibledgst two
decadesKknowledge diseminated through technology has become the central foeuglabal
economy, specifically to CES; as it is the organization which trangsesarch basddowledge
from land grant universities thegeneral public to address the societal isgA#sight, 2000;

Gregg& Irani, 2004; Green, 2012; Guenthr&iSwan, 2011).

In 2008, 35% of adults in the US had an account on various social networking sites compared to
only 5% in 2005and this trend is growing at a very fast pace as exhibited by Facehazk

had 300 million unique users in 2009. This trend is not prevalent only in urban and suburban
areas but also in rural areas. High speed internet access in rural areas increased by 22% from
2008 to 2009 (Corbett, 2009; Horrigan, 2p06nhart, 2008 This gowing trend in use of

technology byCESstakeholders is presenting both challenges and opportunities for Extension
educators and administrators (Diem, Hino, Marting, & Meisenbach, Zi&en, 2012,

Guenthner, & Swan, 2011).

A number of studies have beeonducted related to these of technology by Extension
educators and Extension clientele, successful use of technology by Extension professionals and

readiness of Extension to adopt new technologies (Diem et al., 2011; Green, 2012; Gregg &



Irani, 2004; Genthner & Swan, 2011; West, 200The general consensus from these studies

suggests the following:

1 Top technologies used by Extensioak&tholders mainly farmers wermail, text
messaging, digital photos, YouTube and Wii.

1 Extension agents have embracefimation technology itheir job responsibilities with
expanded use ofmail, presentation software, and word processifigesevere the
highest used technoleg by them.

1 Technology isapowerful, affordable, easy to use and reliable method to conduct
program evaluation more efficiently and easily.

1 Technology can be successfully utilized by Extension educators to enhance their outreach
capabilities to thousands of stakeholders across US with research based information.

1 Time, money and training were wieied as key barriers to technology adoption by
Extension educators along with fear of losing traditional audiences due to using
technology and new methods of program delivery.

In an environment of deep budget cuts, tight funding and shifts in demoggapidS, CES has
to embrace the use of technolagyconductingheir routine activitiesn orderto do more with
limited resources, reach larggumbes of clientele serve new audiences and showcase the
public value of its programs to stakeholddgm®ugh new program evaluation methods such as

Social Network Analysis (SNA)

Role of Social Network Analysis:

Social Network Analysis (SNA) is a methodology which provides complementary visual and

statistical components for analyzing the traits of actorstagidrelationships in a network.



Brass, Galaskiewicz, Greve & Tsai (2004) defi

representing some relationship, 785.Nodesark of
the actorsuch asndividuals,groups, subunits, and organizations and ties are the relationships
between these various actors. The relatiorsstap be friendship, advice, common membership

to any institution or depend on the need of the study. According to network perspective, actors
are embedded within the network of interconnected relationships which provides both
opportunities and constraints on the behavior of actohalistic network approach also helps
researchers to capture the functioning/interaction of any individual @aitow/ithin the network

as a whole (Brass et al., 2004; Kilduff & Tsai, 2003).

SNA methodology has been widely utilizeddisciplines such as sociology, business
management and public health for understanding various individual or organizational outcomes
(Springer & de Steiguer, 20113NA has been used in a diversity of applications, including
analyzing roles of intrfirm networks and corporate business partnersHipai(& Ghoshal,

1998; andexamining how ideas and information are transferred amarnfyst! of

professionals, understanding the role of networks in various organizational outcomes (Brass et
al., 2004). However, this methodology is still underused in agricultural and extension education
and literature on SNA studies in agricultural @rtension education is scarce.

Bartholomay, Chazdon, Marczak and Walker (2011) conducted a study to examine the outreach
of University of Minnesota (UM) Extension to organizations outside UM. They utilized the SNA
as the methodology to understand the outre@¢iM. They found thathe outreach network of

UM Extensionwasboth broad in its reach and strong in its connection. They concluded that
SNA has great potential to describe and understand the Extension outreach. Spdriger

Steiguer (2011also conalded that SNA has much to offer for Extension professionals and

r

e



specifically the visual and statistical elements in Shvanother studyRoberts, Murphy and
Edgar (2010) using SNA methodology recommended that teacher educators have to understand

the socal networks of student teachers for better learner to learner interaction.

Significance or the Need for the Study:

According toExtension Committee on Organization and Policy (ECG@Bpperative Extension
System (CES) i s r eg arbgteedandgantturiversitidedheysoundtha pt s e
only 3% of totalpopulationknows about Extension and in that population less than 30% of
agricultural populatioknowsabout CES (Calvin, 2012). Over the past few decades there has
been a shift in demograisi in suburban and urban areas across the US and in Pennsylvania
which led toa decreasing proportion of th@opulation staying in rural areas and less tharo2%
thepopulation engaged in agriculture (Calvin, 2012; Er&nTownson, 2008; llvento, 1997

Peters & Franz, 2012). In additiptiherehavebeen deep budget cuts, complex accountability and
staffing structures, widely varying programs and delivery methods and increasing anti
intellectual and antgovernmental sentimen{Beters & Franz, 20)2 These factors have
contributed taCESpersonnel being a defensive position across the US and Pennsylvania

(Calvin, 2010; Calvin, 2012; Frar®& Townson, 2008; Ilvento, 1997

Reorganization of Extension:

In 2007, tomeet the needs of new and traditionakstelders and sustaihe organizatiom

times of tight funding structures, the Cooperative Extensidneollege of Agricultural
Sciencesattheennsyl vania State UniversithAsaesuter ed a
of this reframing, Coopeti@e Extension was divided into 19 Natural Work Gro(iggvVGs)

delivering 81 state Extension programs. These 81 state programs were regardechgs the



educational efforts by Cooperative Extension to address the key issues faélcecebidents of
Pennsivania. Prior to reframing in 2007, Cooperative Extension dedtV@00 different

programs (Calvin, 2010).

With the University Core Councihdomanizaticnammme nd a
operation othe College of Agricultural Sciences and Ceoative Extensiommidstbudget cuts

for Cooperative Extension in F921-12, Cooperative Extensiamderwentanother
restructuringin20llCooper ati ve Extension adoptedsella new |
APenn State Ext en s vigbiityif d®rEunites df Bennsylvgnraasvane i t s
organization offering different educational programs to address societal issues ratbeirtgan

known by varied education programs such#s4and Master Gardner o6s ( Ca

Based on the recommertaben and input from within the PSE and from stakeholders of PSE, five

statements were developedctmaracterizehe attributes of PSE:
1 A unified, agileorganizatiorfocusedn strategic area®f excellence
1 With ateam approacho research and educatiopabgram development and delivery
1 Distributedthrough acountybased presencaddressing local needs
1 In collaboration with diverse, statewigartnerships

1 Providing stakeholders witlmiversity accesto researchbased informatiohrough
high quality, onsisteneducational programs delivered usithgerse technologies and
formats(Calvin, 2012, The New Extension, pp.2)
In the new PSE, leadership at 67 counties in Pennsylvania was consolidated into 19 Districts and
two urban ounties. Each of theistrict directorsin the new systemere responsibléor 2-5

counties and have the sole responsibility of leadership and management otfRS©B @bty



level with nopersonabbligationfor specificExtension program development and delivery. At
the same tilmthenew PSE was reorganized into 11 Penn State Extension Teplasingthe
earlier 19 Natural Work Groups. These 11 teamgesponsible for educational program
development and deliveryithin 11 Program Priority Initiative@PPIs)to address the ises

faced by the residents in Pennsylvania. These 11 teams have to work collaboratively to deliver
the educational programs that satisfyPRIs These teams have to deliver a minimum of two
programs each to satisBPIsandmaydeliveradditional program# there exists alear needy
stakeholdershat werenot addressed by thelskpriority areas. This effort reduced the total
number of programs offered by PSE te3Wascompared to 82 programstime previous model.
The program development and delivéoy 11 teams arsupervised by the seven program
leaders across the state. The 11 teams under the new PSE model are:

Dairy

Poultry

Equine

Livestock

Field and Forage Crops
Renewable Natural Resources
Horticulture

Family and Consumer Sciences
Food Saéty and Health

= =4 4 A4 -4 A4 -5 A - -2

4-H Youth Development
1 Ag Entrepreneurship, Economic and Community Development
Recently(2014) a 12" team was added to the PSE caN&erinary The 11 priority areas for

PSE are:

91 Animal Welfare and Environments

1 Water



Food Safety andrBcessing

Sustainable Agricultural Businesses

Pest Prediction/Response

STEM Education and Positive Youttefzelopment
Rural Safety and Health

Gas Dilling (Marcellus Shale and other gas fields)
Bio-based OfFarm Energy Pbducton and e
Childhood Olesity

= =2 =4 =4 4 A4 -4 -2 -2

Green Infrastructure (Calvin, 2012)

The new PSE serves the citizens in 67 counties across the Commonwealth of Pennsylvania with

the network of 17%ounty based Extension educators andutfject matter specialisiSee

Figure 1.
Director of Extension < :: Associate Director of Extension
Seven Program Leaders (7) District and Urban County Directors

) -

Sate Extension Team Leaders (48)

)

Extension Educators (175)

Figure 1 Organization and Reporting Structure of Penn State Extension
Three years have passed since the implementatitsafew business modddut no efforts

have been made tmderstand the reach and networks of new PSE programs across Pennsylvania
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and how successful PSE is in adaptation of its new business model, to current funding
requirements and in addressing the issues faced by the citizens of Pennsytuas)i¢his study
was designed to determine the diversity and reach of PSE.

Purpose and (hjectives:

The purpose of this study was to understand the diversity and reach of Cooperative Extension
programs in Pennsylvania delivered by Penn State Extension ainflikaceof various

network variables (Brokerage and Centrality)t@n program outomes(program lisiness
performance andamandfor the programthrough Social Network Analysis (SNASpecific

objectives of the study wete:

1. Develop a holistic network map of programs and program stakeholders to understand the
diversity and reacbf Extension programs in Pennsylvania

2. Examine the influence of five types of brokerage (liaison, itinerant, gatekeeper,
representative, and coordinator) and degree centrality on Extension program business
performance.

3. Examine the influence of five types$ brokerage (liaison, itinerant, gatekeeper,
representative, and coordinator) and degree centralityroartforExtension programs.

Hypotheses/ Research Questions:

The followingfour hypotheses guided the study:

Hypothesis 1: For all five types of brakage (liaison, itinerant, gatekeeper, representative and
coordinator), programs vith control the flow of information and resources betwpains of
otherprograms ar@éypothesizedo have higher businegerformancethan the programs thab

notcontrol he flow of information and resources
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Hypothesi2: The hgher the degree centrality of the prograyreatemwould be its business

performance.

Hypothesis 3: For all five types of brokerage (liaison, itinerant, gatekeeper, representative and
coordinator) programswhich control the flow of information and resources between pairs of
other programs afeypothesizedo havegreater demand among stakeholdbes the programs

thatdo notcontrol the flow of information and resources

Hypothesis 4The higher he degree centrality of the prograine greatewould be its demand

among the stakeholders.

Assumptions:

One of the major assumptioobthe study wa that if a program is occupying any of the five
type of brokerage (liaison, itinerant, gatekeeper, reptatee, and coordinator) position in the
networkand with highewvalues for the degree centralityeththat program will perform better in

the business and has more demand from the stakeholders of CES in Pennsylvania.

Limitations:

One d the limitationsof the study wa that the data fahe twodependent variables, program
business perfornmece and demand for the program sveallected through secondary data
provided byExtensionadministration. The researchbased orabrief review of major activities

in each program, segregated the data for beflendentariables into 60 program areas.
Anotherlimitation of the study waconsideringhe increase/change in both dependent variables
from year 201412 to 201314, and yeaR01314 was not completed, soehresearcher used the

latest available data for business performaneasured bygrants and developmental funding
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till 15" March and assumed that this represent®weeallnumber of grarstand contracts for the
year 201314. Demand of the program wagerationally measured by fateface direct

contacts of the prograniheresearcher was unable to get thenpletedata for the year 2013

14, so the researcher used the available data for three yearsl@@@1 112 and 2012.3) and

using this threegar datatheresearcher projected the data for the year 280 Regarding data

for theindependent variablet)eresearcher relied on program leaders and state extension team
leaders to provide the list of programs andghegramstakeholdersBased ortheir input,the
researcher @wthe complete network of PSE and calculated the other independent variables of

the study.

Thenumberof cases in the study is exactly equal to the minimum number of casa®deigui
the binary logistic regressipwhich dso may have affected the resuffaution should be used
in interpreting the results of the study, as result@appdicable tdPSE and as suadamotbe

generalized beyond Pennsylvania.
Operational Definitions:

Extension programA program is defined as set of orchestrated educational experiences
purposefully selected to address a locally identified need or issue of broad public concern

(Rennekamp, 1995).
The researchareated the following criteria to define a program to be included in the study:

1 Conducted throughout the Commonwealth of Pennsylvania
1 The programis in operation for a minimum of three years
1 A major initiative ofeach specific state Extension team, such as Master Gardeners,

Dining with Diabetes, Better Kid care
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1 Workshops, webinars an@erses wer@ot considered as a program.

StakeholdersStakeholdersrewho have direct or indirect vested interest in the Extension

program. Researcher included both direct and indirect stakeholders.

Brokerage Is the extent to which a program links ettvisewith unconnected other programs.

Liaison broker:lt is a type of brokerage relation in which two unconnected programs and broker
program occupy tthree different separate tegme, program which is acting as a broker, the

program which is beinrokered by the broker and program for which broker is doing brokering.

Itinerant broker:It is a type of brokerage in which two unconnected mg may belong to

same teamwhile the broker progm belongs to a different team

Gatekeeper brokett is the kind of brokerage in which the broker program and one of the
unconnecteé programs belongs to same teana the other unconnectedgram belongs to
different team The broker program is the controller facoming information to its teaand it

has to @cide whether to grant accexghis information to its tearar not.

Representative brokelt is the kind of brokerage in which the broker program and one of the
unconnectd programs belongs to same teana the other unconnected program belongs to
different teamIn this,a broker program of the team represents the completealedmegotiates

to outside unconnected program teams on behalf of its.team

Coordinator broker:lt is a kind of brokerage in which all #e programs belong to the same

teamand he brokerage relationship is completely internal to the group.

Centrality: It is operationally defined as how a program is central in the network compared to

other programs.
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Degree centralitylt is thenumber of direct ties a program has with other pnogran the

complete network of Extension programs offered by PSE.

Business performance of Extension progr8usiness performance of an Extension program
refers tothe total amount of grants and developmental funding recéiwvedatspecific
program.Additional revenue sources such as fees, sale of publications and other sources of

funding were not included in calculation of business performance of Extension programs.

Demand for the Extension prograithe number oflirectfaceto-face contact$or each

program

Organization of Thesis:

This thesis is divided into shaptersThef r st chapter, Al ntroducti on
CES, Penn State Extension, arse of technology in Extensioomportance of SNA, and

purpose and limitations of the studlhe® cond chapter, AReview of Li
overview of literatureeviewed as pevbjectiveso f t he st udy. Chapter thr e
provides a description of how, from whom and what data were collected for the study and how
thecollectedl at a was anal yzed.preshtéhemaprfindings ofrthe stlRklye sul t s
by objectives. Chapter fi ve nCesthecfihdingsjtsons and

practical significancand suggestions for future research.

Chapter six, applicd@n of SNA to international agriculture and education settings (in this case,
India), is a fulfillment for the dual title degree program in International Agriculture and
Development (INTAD)Consequently, a detailed review of the applicatb8NA to Indan

agricultural Extension is discussed.
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CHAPTER 2

REVIEW OF LITERATURE

The purpose of this study was to understand the diversity and reach of Cooperative Extension
programs in Pennsylvania delivered by Penn State Extension ainflikbaceof various

network variables (Brokerage and Centrality)taro program outcomegprogram lisiness
performance andamandfor the programthrough Social Network Analysis (SNASpecific

objectives of the study wete:

1. Develop a holistic network map of programs andypamn stakeholders to understand the
diversity and reach of Extension programs in Pennsylvania.

2. Examine the influence of five types of brokerage (liaison, itinerant, gatekeeper,
representative, and coordinator) and degree centrality on Extensigarrbgsiness
performance.

3. Examine the influence of five types of brokerage (liaison, itinerant, gatekeeper,
representative, and coordinator) and degree centralityroartforExtension programs.

The researchdound that there is limited literature reddtto application of Social Network

Analysis (SNA) inagricultural and @ensioneducatiorand specificallyfo Cooperative

Extension Service (CES) to examine the reach of Extension programs in the communities and to
evaluate the Extension programs usingametwork perspectiva.herefore, the researcheas
attempted t@resenselectliterature availableelated tahe professiomf agricultural and

extension ducation, bumostlyrelied on thestudies completed ibusiness management, public

health andociologyprofessions



16

This chapter is divided into three broad areasugg)of SNA and study of various network
characteristics, (2) brokeragegeneral and specifically five typef brokerageand its effect on
program/organization/individual busirseegerformance and demand of
program/product/organization, (3) centrality in general and specifically degree centrality and its
effect on program/organization/individual business performance and demand of

program/product/organization.

Use of SNA and Study bVarious Network Characteristics:

Thesocietalstructuredescribedisinginteractionbetweermembersf societyor networking
amongorganizationanbe bestunderstoodsnetworkof relations thereforeSNA canbe
describedhsa usefultool to defineanddescribedifferentorganizationsandfor assessinthe
impactof variousorganizationaktructuregZack,2000).SNA canbedefinedby relations
betweenndividualsor groupof individualsor organization@nddefinessocietyasconstitutedf
networksmade up of relationshipor ties betweeractorsor nodegWilliams, 2005).The
arrangementhesetiesassumas definedasthe6 S o &t a u cwhiohmeansvay individual
actoractin the networkis not only definedby the personahttributesof actorbutalsoinfluenced
by patternof relationsin which theactoris embeddedVera& Schupp2006).Basedonthe

level or focusof analysishodesin the networkmayrepresentifferententitiessuch as
individuals,groupsof individuals technologythe entireorganizationor evencountriesthat
meanwhatevelbeingthe unit of analysisfor theresearcheform the unit/organizatiorbeing
studied(Zack,2000).Relationshipor tiesdefinestheflow of resource®etweerthenodes/actors
which canbe materid or nonmaterial(Wassermai& Faust, 1994 andthesefi r e s omightc e s
includesocialsupportemotionalsupport,companionshiptime, information,expertisemoney,

businesdransactionssharedactivity, andsoo n (Walliams, 2005,p. 22). Therelationship
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betweentwo nodes/actorsanbeeitherinformal meandasedn trustor formal meanghe
relationships boundedoy formal contract(Provan Fish,& Sydow,2007).Wassermamnd

Faust(19949 proposedour theordical propositiongo defineSNA:

1 Actorsin all sccial systemsareinterdependentjotindependent.

1 Actorsarerelatedthroughlinks thatchanneinformation,affection,andother

resources.

1 Thestructureof thoserelationsboth constrainsandfacilitatesaction.

1 Thepatternsof relationsamongactorsdefine economicpolitical andsocialstructures

(p.4).

SNA perspectivavhich includesbothmethodandtheory,restrictsstudyingtheindividual
relationshipin isolationfrom the networkwhich theindividualis thepart,t h awhyddsd y ard , 6
relationshipbetweentwo individualdactorsis the building blocksof the networkstudy(Borgatti

& Everett,1997;Williams, 2005).In traditionalsocialscienceshe datasetwould be a person
by-attributematrix, whereindividual is the point of studyandindividual attributesof the

individual werethevariables But in networkstudiesthe datasetwould be personby-person
matrix, whichis recordingthe singlevariable(dyadicattribute)amonga setof actors(Borgatti &

Everett,1997).

In anetwork,all nodesarenot connectedo everyothernode,whichin turn differentiatesone
networkwith othernetworks.Someclustersin a networkaredenselyknit, wheremostof the
nodesareconnectedo eachother,while othersarelooselyknit andboth clustersareconnected

via sparselyconnectedareascalledbridges(Williams, 2005).Resourceshataresharedacross
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nodesthrougharefinite andthat maketheseresourcescarcewhichin turn producethe
hierarchystructurein the previousneutralnetwork.This hierarchyin the networkin turn
describeghefeaturethatsomenodesin the networkarecentralwhile othersareperipheral The
resourcesittenuatesastheytravelfrom onenodeto anotherwhichin turninfluences the
accessibilityof resourcedy variousnodesn the networkbasedn their positionin the network

ascentralor peripheralWilliams, 2005).

SNA originally startedasa descriptiveway of representinghe networksgraphically gradually
evolvedfrom atechniqueto representhe networksgraphicallyto a methodologywith various
explanatorypowersby analyzingthe dataon socialrelationsthroughrelationaldataanalysis

(Butts,2008;Gould,2003;Vera,& Schupp2006).

Dependingnthelevel of analysisthe networkscanbe dealtin two ways:egocentriandwhole
network.Thed e g o ¢ epproactiealéwith therole of individual actorwith respecto the
characteristicef networksin which thatindividual is embeddedwhereagshe6 wh a B € wo r k 6
approacttonsiderghe structureof entirenetworkin describingcertainorganizationabutcomes

or socialphenomenoiiBorgatti& Everett,1997;Butts,2008;Vera& Schupp2006)One

challengdor researchers describingSNA datawasto definenetworkboundary(Butts,2008).

In understandinghe variousphenanenonin socialsciencesSNA canbe appliedin five major
themesfithe structureandfunctioningof organizationsgenealogiesf knowledgeformation and
transmissionthe operdionalizationof socialcapitalconceptsthediffusion of informationand
innovation;andtheregultionof socialn e t w d\Yeka& 8chupp2006,p. 410).Thecurrent

studyfalls into first themethatthe structureandfunctioningof organizations
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Overtheyears studyingthe networkvariableshasbecomeanimportantapproachn
understandingariousorganizationabutcomegBrass.etal., 2004;Stevenso& Greenberg,
2000).In the pastdecadesresearcherfavestudiedvariousnetworkvariableshatincluded
networkcentrality(Freeman1979),centralizationstructuralholes(Burt, 1992),brokerage
(Gould& Fernandz1989),socialcapital(Putnam 1993),strengthof weakties (Granrovater,

1973, cligueanalysisandstructuralequivalencéBorgat & Everett, 1992 andothers

In thefollowing paragraphsstudiesfrom otherdisciginesthathadnumerousapplicatiors of
SNA arepresentedi-or eachof the studies descriptionof how the SNA wasusedto understand
varioussocialphenomenomisingnetworksociogramsndotherrelatednetworkcharacteristics

is presented

In thediscipline of agriculturalandextensioreducation Bartholomayetal. (2011)conductedca
studyto understandhe outreachof MinnesotaExtensionto organizationsvhich were externalto
the Universityof Minnesota.Theyassumedhatnetworksplay anessentiaftole in howand
whereextensiorcarriesoutits outreachactivities. To provethis, theydesigneda surveywhich
consised of questionson depthof connectiondetweenJM Extensionandorganizations
externalto UM, who initiatedthe connectiorandperceivedmportanceof Ex t ensi on 6 s
contributionto the organization As a needfor full participationof staffin networksstudiesdata
on abovementionedneasuresvascollectedfrom all Extensionstaff membersincludingcivil
servicesandparttime throughaweb-basedsurvey.A total of 96% ExtensionStaff respondedo
thesurvey.To describethe depthof relationshipthe authorsusedtraditionalstatisticalmethods
andto drawthe outreachnetworkof UM Extensionyesearcherstilized the UCINET 6 and

NetDrawsoftware.
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ThefindingsrevealedhatUM Extensio® setworkng with externalorganizationsveremostly
madeup of partnershig43.1%)andsubstantivenformation(22.4%). The networkmapsof UM
Extensionrevealedhatits networkwerewidely distributed but thewhole networkwassplit in
two partswith youthdevelopmenandfamily developmenprogramson theleft sideandother
programsandcentralExtensiorwereon theright sideof the split. Network mapalsorevealed
thatUM Extensionhad broadoutreachto governmentiepartmentandotherrelated

organizations.

Theauthas concludedhatUM Extensionwas bothdeeplyandbroadlyconnectedo the
organizationgxternalto UM. Thereweresomesmallernetworksin thewhole networkmapof
UM Extensiornrepreserihg thatsomeorganizationsvereuniqueto specificprogramor cluster
of programareasOverall,the authos suggestea bright futurefor the useof SNA in Extension
evaluationagendandconcludedhat SNA hasthe greatpotentialto improvereporting,increase
internalcollaborationandassesshe outreachefforts of organizationsuchasExtension

(Bartholomayetal., 2011)

Another study conducted by Springer and De Steiguer 230 SNA to understand the

networks of collaborative watershed initiegi In this study theauthors concluded that SNA
methodology can provide new insiglmito watershed and other forms of collaborative initiatives

for natural resource management. They also concluded that SNA has much to offer for Extension
professionaland specifically the visual and statistical elements in 3M#&h provideextra

insight into characteristics of groups

Roberts, Murphy and Edgar (2010) conducted a study to explore the social interactions between

the student teachers during the studeathing experience. They found that every student
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teacher have interacted with their pearsrey their teaching experienceotdever they

interacted with a small percentage of their peers on a weekly basis. Another finding was that
student teachers mdsequently used the telephone or faodace modes to interact with their
peers. They recommended that teacher educators have to understand the social networks of
student teachers for better learner to learner interaction which in turn increase tHe overal

learning of student teachers during their teaching experience.

Rhoades, Thomas and Dav&)(09) conducted a study @hioto understand the social
networking among-H youth andheway the youthsusethe social networking sites to share
information aboti4-H and ExtensionThey found that youth are using social networking sites to
share information about theH clubs and projds, but Extension educators hagated a

limited number of pages for youths to network with each other.

The SNA wasusedby Lauber,DeckerandKnuth (2008)to understandhe collaborative,
communitybasedaturalresourceconservatioranddevelopmenin the communitiesTheyused
themultiple casestudyapproachandselectedhreecommunitiesvherecommunitybased
projectsweresuccessfulDatawascadlectedfrom 8-10 individualsin eachcommunitythrough
semistructurednterviews.The questionsverebasedon who were thekey stakeholders the
succes®f the projectandwhatroles hadbeenplayedby interactionsetweerthe stakeholders.

ResearchemssedNetDrawsoftwareto drawthes t a k e himtdradtienneswirkmaps.

Basedon the codingof interviews,researcherundfive reasondor interactionbetweerthe
stakeholdersyhich were:exchangef ideas knowledgedisseminabn, gettingfundsandother
tangibleresourcesndexertinginfluence.Amongall thereasongor interaction,exchangef

ideaswashighest Overall, authorsconcludedhat SNA providesa uniqueway to understandhe
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interactionbetweerstakeholderandsucces®f communitybasedaturalresourcenanagement

projects.

Mandarand2009)conducteda studyto demonstrat¢he valueof SNA in evaluationof
effectiveressof collaborativeplanningin the developmenbf socialcapitalby useof newand
improvedinter-organizéional networks.Theresearcheusedthe casestudyapproachand
collecteddatausingbothinterviewsandsurveys. DatawasanalyzedusingUCINET 6 software
andresearcherasedsimilarities,hierarchicaklustering density,andcircle graphand centrality

applications

Theresultsof similarity applicationin UCINET showedthatorganizationsvithin habitatgroup
arelinkedbasedon commoninterestsAmongall the networks resourceexchangenetworkhad
the highestdensityof 95%, while the fund exchangenetworkhadthe lowestdensityof 46%.The
resultsalsoshowedthatavailability andaccessibilityof resourcesmpactedthe formationof new
relationshipsResearchersoncludedhat SNA helpedin identificationof newrelationships
formedamory participantdueto commoninterestgheysharedwhich in turnimprovedthe

socialcapital.

HaweandGhali (2008 usedSNA to understandhe socialstructureof high schoolstaff and
teachergo promotethe healthinterventionin the school.Datafor the studywascollectedfrom
teachersandstaff usingin-depthinterviews.DatawasanalyzedusingUCINET 6 softwareand

researcherasednetworkdensityandnetworkcentralizatiorapplicationof the software.

Theyfoundthatprincipalandvice principalsweremostcentralin the networkandsupportstaffs
weremostperipherain theadviceseekingnetworkof the school. The densityin the network

washighestfor knowingthe personby name(66%).Basedon theseresultstheyconcludedhat
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SNA offersauniqueopportunityfor identificationof key personsandsocialconnectionsn the

networkwhichin turn helpsin successfuimplementatiorof healthintervention.

Fowler, Christakis SteptoeRoux (2009)usedSNA to understandhe spreacf happinessn the
large socialnetworkof Framinghanmheartstudy. Theyfoundthatp e o pHampidessn the
networkdepend®n their connectiorto otherpeoplein the networkwho werehappyand

concludedhat SNA offersa uniqguemethodologyin understandinghe spreadf happness.

Pow, Gayen Elliott, andRaesidg€2012),exploredthe applicationof SNA in thenursing
professionThey foundthat SNA providesa simpleandeasymethodin understandinghe
interactionsbetweemursesandpatientsandhow theseinteractionscanhelp in understanding

thevarioushealthoutcomesf the patients.

Brokerage and its Effect on Program/Organization/Individual Business Brformance and

Demand of Program/Product/Qrganization:

Brokerage:

Brokeragerefersto the occupancyof structuralpositionby anactorin the networkwhich
links/connecttherwiseunconnectedctorsandmediateghe flow of informationandresources
betweerthoseunconnectea@ctors(SeeFigure?) or tradeon gapsin the socialstructure(Burt,
1992;Gould& Fernandez]989;Fernande& Gould,1994;Stovel& Shaw,2013. Thebroker
representedvith black(solid) circle occupieghe gapin otherwiseunconnectedwo actors
representedith white (hollow) circle. In moreformal termsbrokeragecanbe definedasthe
procesof comectingactorsin a systemof social,economicandpolitical relationsin orderto

acceswyaluedinformationandresourceg¢Stovel,Golub,& Milgrom, 2011).
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Figure 2. An exampleof brokeragerocessadaptedrom StovelandShaw(2013)

Accordingto StovelandShaw(2013),thevital characteistics/propertie®f brokeragevere i &)
theybridgea gapin socialstructureand(b) theyhelp goods,information,opportunitiespr
knowledgeflow acrosghatgap( p . 1 Brdkgragés theonly mechanisnthroughwhich
isolated/unconnectaddividualscaninteracteconomically politically, andsocially (Stovel&
Shaw,2013).

Actorswith higherbrokeragegainmoreaccesgo informationandresourcedecause¢heywere
likely to accesseterogeneousndnonredundantnformation(Burt, 1992;Yin, Wu, & Tsaj,
2012)thentheactorswith low or no brokerageAccordingto Burt, occupancyof brokerage
positionprovidesanactorthe control benefitshecauséavingthe higherbrokeragepositionthe
actorcanmanipulatehe negotiatiorbetweerunconnecteactors.With theinformation,
resourcesndcontrol benefits the actorswith higherbrokeragebecomeamoreinfluential and
performwell in thebusinescomparedo firms with lower brokeraggFernande& Gould,
1994;StovelandShaw,2013;Stoveletal., 2011). In theindividual networkactorswith high
brokeragecapabilitiesareableto do moreinnovatiors at the organizationHargadon& Sutton,
1997),getthejob moreeasily(Granovatter1973),getpromotionsmorequickly (Burt, 1992)

andmoresuccessfuin their careergPodolny& Baron,1997).

In orderto provideempiricalsupportto the fact thatnetwork positionof brokersprovidesthem
competitiveadvantagendit is persistentRyall andSorensor{2007)conducted studyusing
biform gamemethodologyTheyfoundthatbrokerscanexploitthe advantagendsustaintheir

positiononly when;a) therewere no substitutefor the positionof brokeror thevaluetheycreate,
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b) brokeragenccursat morethantwo actors,andc) brokerswere not stuckat theirintermediary

positionandcanleavethatanytimetime whentheyrequire.

GouldandFernandeZ£1989)introducedhe conceptof brokerageypologythatfurther
categorizeshe brokerageTheyidentifiedfive structurallydifferenttypesof brokess or five
typesof brokerageelationson the basisof informationflow andpartitioningof actorsinto non

overlgpinggroups.

Thefive distincttypesof brokerswereliaison,itinerant,coordinatorgatekeepeand
representativéseeFigure3). Thefirst typefilLiaisonois abrokerageelationin which all three
actorsoccupydifferentgroups.Oneexamplefor liaisonbrokerages the negotiatomwho resolves
the conflict betweerfirm managemerandfirm employeesptherexamplecanbethe middleman

betweerfarmersandconsumergGould &Fernandez1989;Fernande& Gould,1994).

Thesecondype of brokerages thefitineranto in which two unconnecte@ctorsmaybelongto
samesubgroupwhile the brokerbelongsto differentgroup.The mediatorin this kind of
transactions anoutsider sothis type of brokerages alsocalledasfiCosmopolitan or
ficonsultand broker. The bestexamplefor this kind of brokerages the stockbrokerwhere
brokeragdirms arequite differentiatedirom their clientsandaccordingto stockbrokethe buyer
andsellermakeup anundifferentiatedgroup(Gould &Fernandez1989;Fernande& Gould,

1994).

Thethird type of brokerages the ficoordinatorp in which all threeactorsbelongto the same
groupandthe brokerageaelationships completelyinternalto thegroup.The examplefor this
kind of brokeragas the FederaReserveBank,which actasa controlleranda clearinghousefor

all otherbanksin a country(Gould& Fernandez]1989;Fernande# Gould,1994).
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Thefourth type of brokerages figatekeepegit is the controllerfor incominginformationto
his/hergroupandhe/shehasto decidewhetherto grantacces®f this informationto its groupor
not. An exampleto this kind of brokerages the CensusBureauwhichis responsibldor
gatheringandprocessingheinformationandlaterdistributionto othergovernment

organizationgGould &Fernandez 1989;Fernande& Gould,1994).

5
© © <Xp

Liaison ltinerant Coordinator

Gatekeeper Representative

Figure 3. Differenttypes of BrokerageStructuresasadgtedfrom Gould & FernandeZ1989)

Thelasttypeof brokerages firepresentative In this,amemberof the subgroupgrepresentshe
completegroupandnegotiateto outsidegroupson behalfof his/hergroup.An examplemaybe

duringthe conflict betweerairline industryandgovernmety AmericanAirlines representhe
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airlinesgroupandnegotiatewith the governmen{Gould &Fernandez1989;Fernande&

Gould,1994).

Gatekeepeandrepresentativerokersperformtheinformationprocessingindexternal
representatioandhaveclearcut relevancego boundaryspanningole andtaking advantagef

their positions(Gould &Fernandez1989;Femandez Gould,1994).

Literaturerelatedto the applicationof brokerages briefly describedelow:.

FernandeandGould (1994 conductedh studyto find therelationshipbetweeroccupancyof
brokeragegpositionandinfluencein healthpolicy domain.In this studyresearchersatilized the
five kinds of brokeraggliaison, itinerant,gatekeepemepresentativandcoordinatortypes

proposedy GouldandFernande£1989).Thefive hypothesiof their studywere:

HYPOTHESISL - For all five brokerageypes,actorswho controltwo- steppaths
betweerpairsof otheractorsareperceivedasmoreinfluential, on average thanactors

who do not.

HYPOTHESIS2 -Amonggovernmenbrganizationstherelationshipbetweennfluence
andoccupancyof liaisonanditinerantbrokeragegpositionswill beattenuatedby a

tendencyto takestandson policy events.

HYPOTHESIS3 -Amonggovernmenbrganizationstherelationshipbetweennfluence
andoccupancyf represatativeandgatekeepebrokergepositionswill notbe

attenuatd by atendencyto takestandson policy events.
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HYPOTHESIS4 -For nongovernmentrganizationstherelationshipbetweennfluence
andliaison,gatekeepermepresentativeanditinerantbrokeragegoositionwill be

unaffectedoy advocacyof specificpolicies.

HYPOTHESIS5 -Takingstandson policy eventswill contributeto theinfluenceof

coordinatorswhetheror nottheyaregovernmenbrganizationgp. 1461-1463).

FernandeandGouldusedthe datafrom LaumannandK n o k (298 7Astudyon socialstructure
of nationalenergyandhealthpolicy domains The dependentariableof the studywasinfluence
reputationwhich wasmeasuredhrougheachresponderit giew onwhich actorwas most
influential in formulatingthe healthpolicy. The dataon communicatiorflow wasmeasuredby
researcheraskingorganizationalnformantsto identify organizationsvith which their
organizationdiscusses$ealthpolicy issuesegularly.For calculationof valuesfor five types of
brokerageresearcherasedpartial brokeragescores andtheyusedl5 commoninterest
subgroupssthe patitioningvectors.The moderatingvariableof the studywasmeasuredby
analyzingwhich policy eventseachorganizatiortakepublic stand.This studyusedorganization
ageandsizeasthe controlvariables.In orderto reducethe spuriousrelationship percentage
effort of eachorganizatiorfor healthpolicy domainwasalsomeasuredMultiple regressions

wereusedto provethe hypothesis

In this study, FernandeandGould (1994)foundthe positivecorrelationbetweerall five types
of brokerageandhighestcorrelationwasbetweeriaisonanditinerantandamongrepresentative,
gatekeepeandcoordinator All five types of brokerageverepositivelyrelatedto influencein

healthpolicy domainirrespectie of governmentaindnongovernmentabrganizationsthis
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finding supportechypothesisl of the study. In the sameway hypothess 2, 3, 4, 5 werealso

supportedy resultsof the study.

OverallFernandeandGould concludedhatthe governmentabrganizaions remaininfluential
whenconnectinglisparateactorsonly whentheyremainneutralto specifichealthpolicy

agendas.

In orderto clarify thatboundaryspanningoleswere not performedoby oneperson Friedmanand
Podolny(1992)conducteda longitudind networkstudyutilizing the networkdatafor labor
negotiationsTheyfoundthatsomeindividualsin the networkbrokertiestowardstheir
opponentgrepresentativeroker)while othershadthe brokertiesfrom their opponents
(gatekeepebrokers).Theyconcludedhattherole conflict for differentindividualsin
negotiatiometworksmustbe analyzedifferently bothin form of conceptandmethodologyand

moreoptionsshouldbe availableto negotiatorto bettermanagemenf role conflicts.

Networksaredynamicandkeepevolvingwith time (Gulati & Gargiulo,1999) It is very hardto
define the currentorganizationabutcomeswith existingnetworkstructure aspastnetworkor

60 net we mdalspdntributeso currentoutcomegSoda,Usai& Zaheer2004). Sodaetal.
(2004)conducted longitudinalstudy atthe TV performanceprojectfirms in Italy to definethe
effectof networkmemoryon currentorganizationabutcomesin their study,theyconsidered
currentTV projectperformanceasdependenvariade andpastandcurrentinternalclosure
(defineshow connectedvere the specialistsn projectandmutually sharegrust,knowledgeand
routines)andpastandcurrentstructuralholes(it is agapin the networkandactorsembeddedn
networksrich in structuralholeswill gaincapacityto utilize their positionfor personabdvantage

by actingasabroker(Burt, 1992).To avoidthe effectof externalfactorson dependenvariable,
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researchersontrolledsizeof project,averageageof networks,andcurren projectcentrality
(pastresearchndicatedeffectof networkcentralityon performancef organization(Tsai &
Ghoshal 1998).Uponanalyzingthe multiple regressionesultsresearcherfound thatpast
networkclosue amongnetworkmembersaffectthe currentorganizatiorperformancen a
curvilinearfashionandcurrentstructuralholesenhancedhe performancef organization
comparedo paststructuralholes.Overall,researchersoncludedhatsocialcapitalcontainedn
thenetworkin theform of closure sustaineavertime while socialcapitalin form of structural

holesdecayedvertime.

Uponreviewingthevastliteratureon brokerage Taube(2004)foundthatbrokerageconceptis
well discussedndclassifiedandoperationalizednto five typeson brokeragebasedon their
affiliation to varioussubgroupsutlittle effort havebeenmadeto assesshe socialcapital
associatedb thesedifferenttypesof brokersdueto their positionin the network. Taubedesigned
aninstrumento capturethe socialcapitalassociatedavith theliaison,itinerant,gatekeeper,

representativandcoordinatobrokerageoles.

In orderto assesshe benefitshold by gatekeepebrokersin innovatornetworks,Grafand
Kriiger(2011)conductech SNA studyutilizing the patentdata.Upondeeplystudyingthe
internalandexternalcontactsof gatekeeperasingmultiple regressiongesearcherfoundthat
gatekeepera/ereunableto extractall the benefitsassociatedavith their positionandgatekeeper
providessomesortof public benefitsalongwith their personabenefitsin theinnovation

networks.

Thefindingsof GrafandKruger (2011)werefurther supportedy Graf (2011),whereresearcher

expandedhe previousstudy In this studyGraffoundthatfor gatekeepexin orderto reapthe
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competitiveadvantagef their position their absorptivecapacity(absorptiorof newknowledge
from externalactorsanddiffusion to local actorsin its subgroup)was morevital thanthesize
(largeactorhavemorelinkages)of the gatekeepeiGraf alsofoundthatgatekeeperole was

mainly servedby public researclorganizationcomparedo privateorganizations.

In orderto understandhetechnologybrokeringin a productdevelopmentirm, Hargadorand
Sutton(1997)conductedcan ethnographytudyat IDEO, thelargestproductdesignconsulting
firm in US. Uponanalysisof datg researcherfoundthatIDEO simultaneouslyvorkedwith
multiple industrieson developmenbf variousproducts Havingthe opportunityof working with
manyindustriesthe desgnersat IDEO exploitedthe benefitsof their networkpositionby
developingnewproductsfor oneindustryusingthe existingtechnologyfrom otherindustry.
Researchersoncludedhatnetworkpositionblendedwith organizationamemoryof IDEO

designersielpedthemto becomeechnologybrokeranddevelopnewandinnovativeproducts.

Oke,ldiagbhonOke,andWalumbwa,(2008)foundthe deficiencyin literatureregardingthe
impactof power(bothpersonabndpositional)associateavith the brokerpositiononties
strengthin horizontalnetworkandoutcomesf new productdevelopmentirms. Tofill this
deficiencytheyconducteda surveyresearciwith 13 networkscomprisedf 42 organizations.
Basedon theresultsof structuralequationrmodelingthey concludedhatrelationshipbetween
useof powerby brokersandoutcomesf newproductdevelopmentirms was completely

mediatedoy strengthof tiesamonghorizontalnetworkmembers.

Technologybrokerscatalyzetheinnovationprocessn anorganizationput despitetheir
catalyzingprocesgheyfound difficulty in embeddingnsidethe networksasnetworkmembers

haddifficulty to graspthevalueto work doneby technologybrokers(Klerkx & Leeuwis,2009).
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Evenafterwide researcton networkbrokers little researcthavebeenconductedn
physiologicalantecedentsf networkbrokers(Oh & Kilduff, 2008).In orderto understandhese
physiologicalantecedenth andKilduff (2008)conducteda studyon Koreanentrepreneursh
CanadiarurbanareasTheyfoundthat, persmswith high selfFmonitoringtendedo becane
directbrokersin Koreancommunityby connectingunconnectedlirectacquaintancegd.hose
with high selfmonitoringalsoexhibit theindirectbrokerageandestablistiesto important
networkmembersutsidethe Koreancommunity.By theseresultstheyconcludedthattherewas
ripple effectof sel-monitoringon socialstructureandpersonalityrelatesto brokersat different

levelsof the network.

Usingthetypologyproposedy GouldandFernande£1989) avery few researctstudieshave
beenconductedn the pastandtheyconsideredhe macralevel consequencesf particularform
of brokerageFor example studiesdoneby FriedmanandPodolny(1992)analyzingthe labor
negotiationsGould& Fernandez1994) analyedthe healthpolicy domain.Recently Hillmann
(2008)utilized this frameworkto understandhe statebuilding effortsin the colonial Vermont.
Studiesto dateon networkvariableshavemadesubstantiatontributionsin conceptualizinghe
ideaof brokemageboththeoreticallyandempirically, butlimited studieshavebeenconductedo
explorethebrokeragedypology (Gould &Fernandez1989)andits effecton various

organizationabutcomes
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Centrality in general and sgecifically Degree Centrality and itsEffect on
Program/Organization/I ndividual Business Performance and Demand of

Program/Product/Organization:

Centrality:

Centralityis oneof themoststudiedvariablesin the networkliteratureacrosghedisciplines
(Brass& Burkhardt, 1992 Brassetal., 2004;Powell, Koput, Smith-Doerr,& OwenSmith,
1999;Sparroweliden, Wayne,& Kraimer,2001). Centralityrefersto the extentto which an
actoroccupiesa centralpositionin the networkwhencomparedo otheractorsin the network.
Thecentralityin anetworkcanbe conceptualize@ndanalyzedn avariety of ways,but

Freemar(1979)summarizedhreemeasuresf centrality: Degree Closenesand Betweenness

DegreeCentrality. degreds thenumberof nodesthatafocal nodeis connectedo andit
measuesthedirectinvolvementof thefocal nodein the network.This measuras mostsimple
andcalculatedy just countingthe numberof links to or from anactorto otheractorsin the
network.In simplewordsdegreecentralitycanbe definedasthe numberof directtiesanactor
has.Thereasorfor its simplicity is thatfor its calculationthe local networkaroundthe focal
nodeneeddo be consideredin thedirectednetworkdatathe degreecentralitycanbe segregated
into in-degreeandout-degreeThein-degreedefinesthe numberof ties comingfrom outsideto
thefocal nodeandthis measures anindicatorof prestigeof thefocal node.Theout-degreecan
bedefinedasthe numberof tiesgoingoutsidefrom thefocal node;this measures anindicator
of influenceof thefocal node.Thedegreecentralitymeasureepresentshe numberof
alternativesavailablewith anactorandavailability of morealternativesneansmoreaccesso

information,lessdependencyn othersandmorepower.



34

Assumptionsmajorassumptionfor degreecentralityis thatit considersonly thedirect
connections/links$o thefocal nodeandconsidergust the onepointreachin networkfrom the

focal actorcomparedo thewhole network.

Limitations: oneof the majorlimitationsis thatit considersonly thedirectconnectiongo the
focal actorandignorestherestof thewhole networkmeandocal actorcanreachto a vast
numberof otheractorsindirectly butthe assumptiorof directconnectiorrestrictsits reach.One
actormight havehigh degreecentrality,but thoseto whichit connectsnightberather
disconnectedrom networkasawhole. In this case althoughthe actoris centralbutit is central
only in alocal neighborhoodDegreecentralityis alsodependenbn the networksize: small
networkmeandessalternativeandlargenetworkmeanamorealternatives(Freeman1979;

Opsahl Agneessens% Skvoretz,201Q Chan,& Liebowitz,2006;Borgatti,2005).

Closenessentrality. this centralitymeasuresonsidershe centralityof thefocal actorbasedn
how closeit is to otheractorsin the networkandhow fastfocal actorhasthe capabilityto spread
theinformationto otheractorsin the network.This measureonsidersothdirectandindirect
links of anactorandis calculatedoy summingup the pathlengthsof the shortespaths
(geodesicsjrom thefocal pointto all otherpoints.This measureanbeinterpretedo represent
efficiency(how anactorreache®theractorin the shortessteps)or independencébeingcloseto
all otheractorsfocal actorneeddo belessdependenon othersfor accesgo informationand

resources).

Assumptionsthis measureonsideronly the shortespath(geodesicwith which thefocal actor
is connectedo othersin thewhole networkandthis measureonly workswith in the connected

network(noisolates)anddistancebetweertwo unconnectegointsis consideredsinfinite.
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Limitations: oneof the majorlimitationsfor closenessentralityis thatit lacksits applicabilityto
networkswhich havethe disconnectedr isolateactors. Anotherlimitation is thatit only
considerghe shortespaths but whataboutthe otherpathsthroughwhich the focal actorcan
reachto otheractorsin the network(Freeman1979;0Opsahl, Agneessens Skvoretz,2010Q

Chan,& Liebowitz,2006;Borgatti,2005).

BetweennesSentrality. this measureepresentshe extentto which anactorfalls in between
pairsof otheractorson the shortespaths(geodesicsgonnectinghemandcanfunneltheflow of
informationbetweerthe actorsit is connectingThe betweennessentralityfor anactoris
measuredby the frequencywith whichit falls betweerpairsof otheractorson the shortest
(geodesicpathconnectinghem.This measureepresentshe potentialcontrolof anactorover
otheractors.Actor at anintermediaryposition,which connectstherwiseunconnected¢anhave

greateraccesgo information,resourcesindcanutilize its positionfor its personabenefits

Assumptionsthis measurenly considersanactorascental whenit falls on the shortespath
which connectghe pair of otheractors.This measureonsidershewhole networkandcanbe

utilized in anetworkwith disconnectea@ctorswhich arealimitation for closenessentrality.

Limitations: oneof the majorlimitations of this measures thatit only considerghe shortest
path,butin anetworkit is not possiblethatinformationcanflow only throughthe shortespath,
butit cantakethe otherpathsalso(Freeman1979;0psahl Agneessens Skvoretz,2010;

Chan,& Liebowitz,2006;Borgatti,2005;Newman,2005).

Theotheralternativecentralityor networkmeasureshatrelaxtheassumptionsr addresshe
limitations of abovethreementionedcentralitymeasureareeigenvectocentralityandflow

betweennsscentrality.
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Eigenvectorcentrality. this measureonsidershe centralityof the actorswith whomthefocal
actoris connectedThis meanghatanactorthathasa high eigenvectoscoreis onewhichis
connectedr adjacento actorswhich havethe highestdegreecentrality.SupposectorA hasan
influenceon actorB andactorB haveinfluenceon manyotheractorsthenactorA would bethe
mostinfluential accordingio eigenvectorcentrality.Unlike degreecentrality,which weights
everycontactequaly, the eigenvectomweightscontactsaccordingio their centralities.
Eigenvectorcentralityovercomeghelimitation of degreecentralityasit considerdothdirect
andindirectconnectiongo thefocal actorandconsiderghewhole network,but notthelocal

networklike degreecentrality(Borgatti,2005;Bonacich,2007).

Flow betweennessentrality. this centralitymeasureelaxeshe assumptionsf betweennesand
closenessentralityi.e. shortespath.Flow betweennes@-reemaretal., 1991)countsall paths
thatcarryinformationwhena maximumflow is pumpedbetweereachpair of vertices.Flow
betweennessonsiderghe pathsotherthanthe shortespathfor maximumflow of information,
butthatinformationstill needgo i k n aheidealroute(or oneof theidealroutes)from each

sourceto eachtarget,in orderto realizethe maximumflow.

This measurevercomeghelimitations of betweennesandclosenessentralitybut still it is not
theholistic measureasinformationcanflow throughanypat, notjust theideal pathor shortest

pathandthis canbe consideredsthelimitation of this measurdNewman,2005).

Centralityof anactorin the networkprovidesvariousadvantageso the actorsuchasgettinga
job (Granovatter1973),promotionsard earlycareergrowth (Burt, 1992;Podolny& Barron,
1997),morenumberof newinnovations(Hargadon& Sutton,1997% Ibara,1993),better

performancen thejob (Brass,1981),creationof newvaluesandachievemenotf organization
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goals(Tsai& Ghoshal 1998), moreavailability of power(Brass,1984),influenceon various
decisionsof otheractors(Friedkin,1993),andbetterperformancef organizationPowell et

al.,1999;Tsai,2001).

Below mentionedarethe few detailedstudieswhich describehe applicaion of centralityin

varioussectordo understandrariousoutcomesf individual andorganizations.

In orderto assesshe effectof centralnetworkpositionon busines®rganizationnnovation
capacityandperformance]sai(2001)conducteda socialnework studyat two large
multinationalcorporationsThe dependentariablesof the studywerebusinesainit innovation
capacityandperformancef businesanit, theindependentariableswereabsorptivecapacityof
businessunit (ability of organizatiorto assimilateandreplicatethe newknowledgeearnedrom
organization®utsideits network(Cohen& Levinthal 1990 andnetworkposition(degree
centrality). The controlvariablesusedin the studyweresizeof businesanit, local competition
andpastcapacityto innovateandpastbusinesperformanceUponanalyzingthe resultsof
hierarchicaregressionTsaifoundthatbusinessi n i degbescentralityin theinter-
organizationahetworkdid not contributeto its betterbusinesperformanceéut positively related
to innovationat businesainit. On the otherhand,businessinitswith higherabsorptivecapacity
aregoingto performbetterin the businessaindeffectof degreecentality on business
performancevas mediatedby absorptivecapacityof the organization He alsofoundthateffect
of degreecentralityandabsorptivecgpacity on businesperformancevas not mediatedoy
innovationcapacityof businesanit. Thereasongivenby Tsaifor no significantassociation
betweerdegreecentralityandbushessperformanceverecostsfor maintainingthe central

positionoutweighedhe benefitsof degreecentralityandthe organizatioriacked capacityto
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absorbandapplythe newknowledgegainedthroughits centralposition. Tsaisuggestedurther

researcho investigatethe neteffectof networkpositionon businesgerformance.

Powelletal. (1999 conductedanotherstudyin the biotechindustryto examinethe effectof
networkcentrality(eigenvector)n aninter-organizationahetworkon performancénumbe of
patentgrowthin sizeandmorerevenudrom sales)of organizationResearchersollecteddata
for 388 biotechnologyfirms overa periodof tenyearsthrougharchivaldatasets Resultsfrom
regressiommodelindicatedthatcentralitywas a determinirg factorfor performancef the

biotechfirms.

Sparroweetal. (2001)conductedh studyat five differentorganizationsgo definethe effectof
centrality(degree) networkdensity(averagenumberof tiesfor eachgroupmember)and
networkcentralization(extentto which networkis dominatedoy few individuals)in awork
groupontheindividual andgroupperformanceBasedon theresultsof multiple regressions,
researcherfund positiverelationshipbetweeradvicenetworkcentrality(degreeand
individud performancevhereasetworkcentralizatiorat grouplevel wasnegativelyassociated
with groupperformanceThey foundno relationshipbetweeradvicenetworkdensityandgroup
performanceTheresearcheralsofoundnegativerelationshipbetweerdensityof hindrance

networksandgroupperformance.

Baldwin, Bedell,andJohnsor{1997)conducted studyto analyzethe effectof network

centralityin the networkof masterof businessadministration(M.B.A.) studenton attitudinal
andperformanceutcomef studentsTheresultsof structuralequationmodelindicated that
centralityin thecommunicatiorandfriendshipnetworkhadaffectedboththe attitudeandfinal

gradesf thestudents.
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FreemanRoederandMulholland (1980)in their MIT experimentesearh studyfound
centralityasanimportantfactorthatinfluencedeadershimndefficiencyin a smallnetworkbut

networkdensityalsoturnedout relevantinfluencingfactor.

BrassandBurkhardt(1992)conducteda studyat a newspapepublishingcompanyto
empirically exploretherelationshipbetweermpowerandcentralityof actorsin anorganization.
Resultsof hierarchicakegressionndicatedthatcentralityof actorin a networkirrespectiveof
typesof centrality(degreegclosenesandbetwe@nessandpoint of referenceverepositively

associateavith powerin anorganization.

BrassandBurkhardt(1993)conductedanotherstudyat a governmenbureaucratiorganization
to exploretherelationshipbetweerpowerin organization(centralstructuralposition) anduseof
powerby actorsthroughbehaviortacticsin the network.Resultsof multiple regressionsevealed
thati n di v networkceniraity(degreeclosenesandbetweennessgndlevelin the
organizationahierarchyweresignificantlyrelatedto perceptiorof otheractorsin the network

aboutthe powerof centralactorin the network.

Centralityof a singlebusinesanit in asocialinteractionnetwork of multiple businessinitswas
found positivelyrelatedto perceivedrustworthines®f singlebusinesanitin thewhole
networkandextentto which singlebusinesainit matchests vision with multiple businessunits

organizatiommsawhole (Tsai& Ghoshal 1998).
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Summary:

Social Network Analysis (SNA) offers a unique methodology to descridereeasure the

Cooperative Extension outreacfhis methodology has been widely used for decades in

disciplines such as sociology, business management and public health for understanding various
individual or organizational outcomes (Springer & De SteigR@t1). SNA has also been used

in a diversity of applications, including analyzing roles of witma networks and corporate

business partnerships (Tsai & Ghoshal, 1998), examining how ideas and information are
transferred amongst a field of professi@nainderstanding the role of networks in various
organizational outcomes (Brass et al.,2004). However, the use of SNA is limited in Cooperative
Extension program&NA studies can be done considering two different but complementary
perspectives: the analgof the individual actor levéegocentricland the analysis of the whole

network (structure) level.

SNA as a methodology providesmplementary visual and statistical components for analyzing

the traits ofactorsand their relationship®Network studiesitilizing various network variables

such as centralitinforms how actors are central in a network compared to other aatmt's)
brokeraggextent to which actor links otherwise unconnected aptmes able to define various
characteristics of an orgaaitzon.With the information, resources and control benefits, the

actors with higher brokerage become more influential and perform well in the business compared
to firms with lower brokeragen the individual network actors with high brokerage capabilities

are able to moranovations at the organization, get the job more eagiypromotions more

quickly, and more successful in their care@suld and Fernandez (1989) introduced the

concept of brokerage typology that further categorizes the brokietadere types of brokerage

relations on the basis of information flow and partitioning of actors into non overlapping.groups
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Centrality of an actor in the network provides various advantagls tctor such as getting a
job, promotions and early caregirowth, more number of new innovations, better performance in
the job, creation of new values and achievement of organization goals, more availability of

power, influence on various decisions of other actors, and better performance of organization

SNA hasgreat potential for use in Extension to understand all the actors involved in Extension
and how they are connected with each other. SNA is a valuable tool to use for accountability and
reporting assessing internal collaboration, revenue/resource gemeaatil in carrying out

impact studies.
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CHAPTER 3

METHODOLOGY

This chapter outlines the materialdlanethods used in this study agigided into five sections:
1) population and sample; Bsearch design; $pariablesncluded inthe study ad data

collection 4) data analysis and interpretation.

The purpose of this study was to understand the diversity and reach of Cooperative Extension
programs in Pennsylvania delivered by Penn State Extension ainélubaceof various

network variablesBrokerage and Centrality) dwo program outcomegrogram lisiness
performance andamandfor the programthrough Social Network Analysis (SNASpecific

objectives of the study wete:

1. Develop a holistic network map of programs and program stakehaddenslerstand the
diversity and reach of Extension programs in Pennsylvania.

2. Examine the influence of five types of brokerage (liaison, itinerant, gatekeeper,
representative, and coordinator) and degree centrality on Extension program business
performance.

3. Examine the influence of five types of brokerage (liaison, itinerant, gatekeeper,
representative, and coordinator) and degree centralityroarteforExtension programs.

Hypotheses/ Research Questions:

The followingfour hypotheses guided the diu

Hypothesis 1: For all five types of brokerage (liaison, itinerant, gatekeeper, representative and

coordinator), programs vi¢h control the flow of information and resources betwpains of
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otherprograms aréypothesizedo have higher businegerformancethan the programs thab

notcontrol the flow of information and resources

Hypothesi2: The higher the degree centrality of the progragreatemwould be its business

performance.

Hypothesis 3: For all five types of brokerage (liaison, itineigatiekeeper, representative and
coordinator), programghich control the flow of information and resources between pairs of
other programs atfeypothesizedo havegreater demand among stakeholders thaprograms

thatdo notcontrol the flow of informabn and resources

Hypothesis 4The hgher the degree centrality of the progrdra greatewould be its demand

among he stakeholderSee Figure 4)

Social Capital of the Program Program Outcomes
Liaison :_' ]
} Business
Gatekeeper = — = Performance
T —_—
Brokerage Representative __|:
. T
Itinerant :‘:{
&
Coondinator :;: *
'._J_'_.l
» Program Demand
3
Depgree '-T_[T-’
Centrality Fa ot

Figure 4.Conceptual Framework of theusly
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Population and Sample

This research was conducteth the cooperation dPenn State Extension (PSE), the outreach
componenbf the College of Agricultural Sciencesthe Pennsylvania State University. One site
sampling scheme is very common in the network stu@gselectng asingle sitethe boundary

of network can be easily defined (e.g. Krackhardt, 1988). By considering the giimgj ofthe
College of Agricultural Scieneeit is easy to assess the effect of various network variables on

the program outcomes (Tsai & Ghoshal, 1998).

One of the requiremésm for the SNA studies is near to 100% response rate for its surveys and

SNA wonoét rely on sampling because it require
(Bartholomay et al., 2011). To fulfill this requirement and get the cet@plata to draw

networks, it wasdecided tausethe secondary data which sveeadily availableand included the

list of all the Penn State Extension programs and their stakeholders.

The pgulation for this study consisted of plograms offered by Penn State Extensiontaed
respectivestakeholders. The sanmd method used for this studys@ o6 c e n s u alldhe meani n

programs and theespectivestakeholders we used for this study.

Research &sign

This study utilizedhe SNA methodology anek-post factaresearch dégn. According to
Barthdomay et al(2011) SNA offers a unique methodology to describe and measure the
Cooperative Extension outreach. SNA is a methodology which provides complementary visual
and statistical components for analyzing the traits of aatwigheir relationships (Kilduff &

Tsai, 2003). SNA studies can be done considering two different but complementary perspectives:
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the analysis of the individual actor level and the analysis of the whole network (structure) level.

The current studgnalyzedhe Penn State Extension program networks at the structure level.

In ex-post facto or after the fact desighe research starts after the effeasalreadyoccurred

In this designthe researchexamine the dependent variables of the stiidst, and then

explores retrospectively to define the possible cause for the effect or the relationship between
dependent and independent variables. In this desigmesearcher cannot manipulate the
independent variables as thegve naturally occuedin the @st. Thisdesignis used as a

substitute to true experimental design to study the cause and effectheleéfiecthas already

occured(Silva, 2010)

In the current studythe dependent variablezemand for the Extension programd program
businesperformance have alreadyccuredand later network variables were used to define the

current dependent variables.

The majorthreats identified by researcher withgast facto design includeonmanipulation of
independent variables, effect of extraneousabdes and measurement error. To overcome the
measurement error and the problem of faulty and incomplete data, the secondarsdatd

to collect data oindependent and dependent variables.

Variables Included in the Sudy and Data Collection:

Independent Variables:

The independent variablé@sthe current studwerethe retwork variables, which includdive
types of brokers (liaison, gatekeeper, representative, itinerant, and coordareddggree

centralityof the Extension programs.
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Data forindependent variables wecellectedby listing various programs offered by Penn State
Extension and their stakeholders. Thiswsisfirst collected from all the seven State Program
Leaders (SPLs) and latkom 48State Extension Team Leaders (SETas{lthedirector of

Penn State Extension. The rationale for collectiatpat two levels ofSPLs and SETLs vgato
improve the validity of th data and to reduce biagrsonal meetingnd communicatiowith all

the SPLs, SETLs and the director was done to rttek® aware of the purpose and objectives of
the study. Data fathelist of programs and their stakeholders was colleatdga survey.

Within one week of meeting with SPLs and SET®gram identityquestionnaire

(SurveyMonkey link wasemailed to althe 7 SPLs and 4BETLs

Data flrom a list of programs and progratakeholders wagput to UCINET 6;a usetfriendly

SNA package for analysis of socigetwork data (Borgatti, Everett, & Freem&002). This

would be a two mode data, as the nodes werg@tograms and tie between the two programs

was the shared stakeholders. Finstsed on the information on various programs and their
stakeholdershe two mode matrix was createtiere the programserelisted in rows and
stakeholdersverelisted in thecolumns and if the progratradaffiliation to specific

stakeholders, thenwasdummy coded as 1 and if not themded a®. The data analysis of 2

mode data is challenging and to conduct further analysis, it needs to be converted into one mode
data. The2-mode data was converted into one mode data thritnegha f f i pracess im tben 6
UCINET 6. The one mode data was used to calculate the value of degree centrality through
UCINET 6. To calculate the score for various brokeitgges the one mode dateas divided

into 12 subgroups based on consideration of 12 teams for PSE. By making the 12 subgroups out

of all the availabl&0 programsthe five differenttypesof brokerage scoreserecalculated

through the UCINET 6.
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Dependent \ariables:

Thereweretwo dependent variables for the studhangen program business performance and
changean demand foeachprogram For both the dependent variables, the daeecollected in

two stagesthe first stageonsisted obase line data for the year 2012 (the year Penn State
Extension adopted the new business modek)l then the data for year 2013, and difference
between the baseline and current year would be treated as the value of these two dependent

variables

Theprogram business performance was apenally defined as the number of grants and
developmental fundinggifts) received byall the programs. The data for this variabies

collected in the form of secondary dafae grants office in the College of Agricultural Sciences
provided the list o&ll the grants and developmental funding received for financial years12011
and 201314 (till March 15, 2014py Penn State ExtensioAs of March 15, 2014, the 20134
financial year was ndtlly completed but the researcher assumed that by Marchdsi,of the
grants and developmental were received hynP&tate Extension. Upon recegftthe complete
data sets in the form of grants ael’elopmentalunding for financial years, 20112 and 2013
14, the researchéased on brief review @hajor activties in each prograpsegregated the
complete list into 60 distinct programs. Upon segregation of data into 60 programs for both
years, the researcher calculated the change in business performance between yieha2013
201112. This final value of chaye in business performance providethdar first dependent

variable, program business performance.

Thesecond dependent varialdemand for programs was operationally defined as the number of

participantsvho attenaéd each of the 60 programs faoeface The data for this variable
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collected in the form of secondary data as the number of participhaotsttended various
educational activities offered by Penn State Extension for years20101112 and 20123.
Therationale for collectinglata for thee years was that data for year 2Q#43was not available

and to projecthedatg researcher utilized the data frahe past three years

The data projection forthe year20134 was done wutili zing the fAexp
met hod. 0 Thi estpopmlaroatieodsdor dath pr@ection. This is a kind of averaging
method with use of weights and these weights decreaseexylly for older years, meaning

highest weight to current year and lowest weighgreviousyear. Unlike average method, this

method also utilizes all the available data pofRavindran, & Warsing Jr, 2012

fiUnder this method, given demands D1, D2, é.

given by
Fra= WD 00 D+ GO ADA+ é .(2.3)

Where U is between 0 and 1 and is@@aliu el t

(1-03u é

Thus, the most recent demand is given the

by a factor (1U ) s the data gets older.
Equation 2.3 can be rewritten as follows:
Fra= D+ (0] GBr @A )Dho+  GU3Dneé € ]

Fior= DI+ (LUF  (2.4)
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Thus,the forecasfor period (n+1) uses the forecast for period n and the actual demand
forperod n. The val ue détweehOil and @4 Imetmeawordsythec h o s e
weights assigned to the actual demand are less than that of the forecasted demand, the
reason being, the actual demands fluctuate a lot, while the forecast has smoothed the

fl uct u aRavimmnars & Wars(ng Jr, 2012, p.38)

Inthisstudyther e s ear cher us ed UfbnRojeetisg the Hata fovyedr 2083, of U.
and using the available datarn year 201412, the researchéased on brief review of major

activities in each program segregated the complete list into 60 distinct projfamextreme

outliers in the data were not included in the stldfyon segregation of data into 60 programs for

both years, the researcher calculated the change in demand forgraph®tween year 20413

14 and 201112. This final value of change in demand for the program providedfaldhe

second dependent variable, demand for the program.

This studywasapproved by the Institutional Review Board (IRB) for involvement of huma

slbjects with PSU IRB # 45329 (See Appendix A).
Data Analysis and hterpretation:

Social Network Analysi¢SNA) studies ardifferent than traditional social science studies, as in
traditional social science studies we consider the attrilmdit@single indvidual as our varialds

but in SNA social relations we considered (Wellman &erkowitz, 1988). Inotherwords, the
traditional social sciences studies considleesattributes on an individual (monadic attributes)
but SNA studiesely onthe attribute bpairs of individuals (dyadic attributes) (Borgatti &
Everett, 1997). In traditional social sciensésdiesthe data set would be a perdoypattribute

matrix, where pers@awaee the cases and the individual attributes were the variables. But in
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networkstudies, the data set would be perbgrperson matrix, which is recording the single
variable (dyadic attribute) among a set of actors (Borgatti & Everett, 1997). Network research is
amenable to multiple levels of analysis and can integrate quantitgiziative and graphical

data, which allow$or more th@ough and irdepth analysis of the data. At the same time

network maps generated B\NA provides a degree of realism, which normally lacks in

traditional research (Kilduff & Tsai, 2003)

In normal A studiesthe data sets are one mode meaittiad the relationship/tie between the
individual actors would be a direct relationship, such as two actors tied to each other through
friendship relationships. The other form of relationship between the aatoid be the indirect
relationship which is considered as two mode data, where the two actors are not connected
directly but tie exist between the two actors through affiliation to a common group, considered as

the duality of the actor or group (Breig&874).

In thisstudy based on twmode matrix of programs and their stakeholddrsyihole network

map of programs and their stakeholdeesdrawnusingNetdraw (Borgatti, 2002Based on

network maps various characteristics of PSE network were detokithe samdime after

converting the two mode matrix into single mode (programs to programs connected through
common stakeholders) through dAaffiliationo pr

study, degree centrality and five types of brokexagere calculated.

Data wereanalyzed usinghe Statistical Package for Social Scienc8B$S 2] Binary logistic
regression was used test the hypothes@swhich dependent variald&eredichotomous In
this study the use of binary logistic regresgiepresent basic exploration or preliminary analysis

wherein multiple independent variables are used to explain chadgenendor the programs
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andbusiness performance of programke purposevasto explore simultaneously the influence

of independentariables rather than to infer tdaager pool of programs.

Logistic regression is an alternativenmiltiple regressiorwhere the dependent varialide
nominal or categoricah place ofcontinuousvariable(Mertler & Vannatta, 201Q)In this study,
thedependent variableshange irprogram business performance ahadnge irdemand for the
program weralichotomized intgrograms with chang@rom 201112 to 201314)in both
dependentariableswerenegative(decreasén from 201112 to 201314) and progams with
changgfrom 201112 to 201314) for bothdependent variablegerepositive(increase from
201112 to 201314). Therationale for using the logistic regressim place of linear regression
was: first the linearity assumption of lineaultiple regression wasot satisfied by current data
and second, there were limited number of cases (60 progreines)umberof cases in the study
is exactly equal to the minimum number of cases reduor the binary logistic regressiohll
the assumptions ofifary logistic regression were checked and data satisfied all the assumptions,
except for high correlation (6:997)between two independent variablgatekeeper and
representative brokemhich is also called aiticollinearity. To overcome the issue of
multicollinearity and met the assumptions of binary logistic regresstberepresentative
brokervariable was removed from analysifiereason whyatekeepebrokerwas used and
representative brokexasnot included in analysiwasthatgatekeeper brak had the highst
correlation tahe dependent variabdecompared taherepresentative brokerariable Another
independent variablepordinator brokemwas also not included in the analysis becaliseng

the calculation of fiveypes of brokers, the \ae for coordinator broker was zero for all the 60
programsin final model of logistic regession, at of the sixindependent variableigison,

gatekeeper, representative, itinerant, and coordinator brokers and degree centnalytyour



variables lfaison, gatekeeper, and itinerant brokers and degree cenjraléye used
Descriptie statistics, such as frequencaesl percentagewas also use describe the

independent and dependent variables.
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CHAPTER 4

RESULTS AND FINDINGS

This chaptempresens the resultsf thestudy and is organized intbree sections based tire
objectives of the study: section gmesentghevarious network maps é¢fenn State Extension
and description of various charactedstelated to reacbf Penn $ate Extension;section two
describeghe results related iafluenceof five types of brokeragdigison, gatekeeper,
representative, itinerant, and coordinator broKeasiddegree centralitypn Program Business
Performanceandthethird sectionpresets theeffect of five types of brokeragéaison,
gatekeeper, representative, itinerant, and coordinator brglkarddegree centralitpyn Demand

for Extension Programs.

The purpose of this study was to understand the diversity and reach of Coopertaingofx
programs in Pennsylvania delivered by Penn State Extension ainélubaceof various
network variables (Brokerage and Centrality)ten program outcomegprogram lisiness
performance andamandfor the programthrough Social Network AnalysiSNA). Specific

objectives of the study wete:

1. Develop a holistic network map of programs and program stakeholders to understand the
diversity and reach of Extension programs in Pennsylvania.

2. Examine the influence of five types of brokerage (liajsbnerant, gatekeeper,
representative, and coordinator) and degree centrality on Extension program business
performance.

3. Examine the influence of five types of brokerage (liaison, itinerant, gatekeeper,

representative, and coordinator) and degree déntoa demand forExtension programs.
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Objective 1 Developa holisticnetwork map of programs ampdogramstakeholders to

understandhediversity and reach of Extension programs in Pennsylvania

Upon analysis of results fno degree centrality measure@CINET, it was found thtthetop

three programs which hdke highest degree centrality were: forest products and services

(19.887), integrated crop production practices (19.718), and diary business management (19.548)
andthethree programs which hadettowest degree centrality were: PA farm safety and health

quiz bowl contest (3.107), farm transitions (3.729), and nmehpaultry processing (5.3115ee

Table 1

Table 1

List of Programs and Values oeDee Centrality for each Program

Programs DegreeCentrality
Ag Entrepreneurship, Economic and Community Development Team

Ag Business Management 9.774
Economic & Community Development 8.362
Marcellus Shale 8.362
Entrepreneurship 9.435
Dairy Team

Dairy Business Management 19.548
Dairy Human Resource & Team Management 11.525
Dairy Nutrient & Feed Management 14.068
Equine Team

Equine Environmental Stewardship 12.768
Equine Health and WeBeing 8.418

Livestock Team
Livestock Production Efficiency 15.367

Poultry Team




Poultry Health and Managemt

Family and Consumer Science Team
Better Kid Care

PROSPER
Intergenerational Programs
Health Insuranceral Personal Finance Literacy

Food Safety and Health Team
Dining with Diabetes

Expanded Food & Nutrition Education program
PA Nutrition Education Tracks (SNABD)
Eat Healthy, Be Active
StrongWomen/Growing Stronger
Everybody Walks in Pennsylvania

Food Safety training for producers

Food Safety training for processors
Food Safetyor Retail Manager

Food Safety for Consumers

Dairy Processing

Meat and Poultry Processing

Wine Quality

Veterinary Team
Mastitis & milk quality

Bovine Hoof Health

(Dairy) Beef Quality Assurance and prudent antimicrobial use
Animal health & welfare

Dairy Production Medicine Certificate Program

Animal Nutrition & MetabolicDisease

4-H and Youth Development Team
4-H andYouth Development

Field and Forage Crops Team
Integrated Crop Production Practices

Nutrient and manure management
Pests (insect, disease and plant) Monitoring and Management
Saoll

Renewable Natural Resources Team
Forest Products and Services

Managing Community and Urban Natural Resources
PA WoodlandOwners Education Network

19.718
18.418
17.062
17.78

19.887
16.667
9.492
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Safe Drinking Water 11.525
Sustaining PAO0s Forests Privat ¢ 10.621
Watershed Education 15.085
PA Farm Safety & Health Quiz Bowl Contest 3.107
Safe Tractor & Machinery Operation program 10.508
Safety &Health Management 7.119
Manure Storage Safety 6.102
Renewable Energy 11.638

Horticulture Team
Tree Fruit Production Practise 15.989

Retooling the Pennsylvania Tree Fruit Industry with Innovative
) 13.898

Technologies

Farm Transitions 3.729

Selection, and Evaluation of New/Novel and Traditionally Grown

Specialty Crop Cultivars 13.729
Mor)itoring, prediction, and managementpafsts, beneficial and 10.96
pollinators

Best Management Practices for Soil, Water, and Nutrient Manageme 11.13
Greenhouse and Nursery Production 10.226
Landscape Business Management 12.825
Turf grass Management 12.768
Master Gardener Program 9.153

Analysis of e&tgree centrality for 12 teams revealed that top three teamghehighest degree
centrality were: renewable natural resources (40.264), horticulture (35.178), and fieldaged fo

crops (26.588)SeeTable 2
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Table 2

List of Teams anWalues of Degree Centrality for each Team

Teams Degree Centrality
Renewable natural resources 40.264
Horticulture 35.178
Field and forage crops 26.588
Food safety and health 25.613
Dairy 16.627
Family and consumer science 15.547

Ag Entrepreneurshjpgconomic and

. 15.283
community development
Veterinary 13.096
Equine 9.091
Livestock 7.167
4-H and Youth Development 6.034
Poultry 5.481

Analysis d five brokerage types based on partiti@ctorof 12 teamgevealed that none te
prograns occuped the coordinator broker position in the netwioaidicatingthe value for
coordinator brokerage was zero for all prograifg three programs which had the highest
gatekeeper brokeragalues were: safe drinking water (4.816), manure storage safety)4.816
and best management practices for soil, water, and nutrient management {thetbp)three
programs which had the highest valuesrégresentative brokerageeresimilar togatekeeper
brokerage safe drinking water (4.816), manure storage safe®1 6}, and best management
practices for soil, water, and nutrient management (1.73ddop three programs with highest
consultant brokeragealues were: dairy human resource and team management, food safety for
consumers (3.853), intergenerational paogs (2.408), and everybody walks in Pennsylvania
(2.408); regardingjaison brokeragehehighest brokerage values wasmgafor 31 programs

See Table 3
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Table 3

List of Programs and Values of Different Brokerage types for Each Program

Programs Coordinator Gatekeeper Representative Consultant  Liaison
Brokerage Brokerage Brokerage Brokerage Brokerage

Ag Entrepreneurship, Economic and Community Development Team
Ag Business

0 0 0 0 1.491
Management
Economic &
Community 0 0 0 0 0
Development
Marcellus Shale 0 0 0 0 0
Entrepreneurship 0 0 0 0 1.491
Dairy Team
Dairy Business 0 0 0 0 1.491
Management
Dairy Human Resource
& Team Management 0 0 0 0632 °
Dairy Nutrient & Feed 0 0 0 0 0
Management
Equine Team
Equine En\_/lronmental 0 0 0 0 1.491
Stewardship
Equine Health and
Well-Being 0 0 0 ° A9t
Livestock Team
Livestock Production 0 0 0 0 1.491
Efficiency
Poultry Team
Poultry Health and 0 0 0 0 1.491

Management

Family and @nsumer Science Team

Better Kid Care 0 0 0 0 1.491
PROSPER 0 0 0 0 1.491
Intergenerational 0 0 0 2 408 1118
Programs

Health Insurance and

Personal Finance 0 0 0 0 0

Literacy



Food Safety and Health Team

Dining with Diabetes
Expanded Food &
Nutrition Education
program

PA Nutrition Education
Tracks (SNAPED)

Eat Healthy, Be Active
StrongWomen/Growing
Stronger

Everybody Walks in
Pennsylvania

Food Safety training fo
producers

Food Safety training fo
processors

Food Safety for Retalil
Manager

Food Séety for
Consumers

Dairy Processing

Meat and Poultry
Processing

Wine Quality

0

0

o

o O o O

Veterinary Team
Mastitis & milk quality
Bovine Hoof Health
(Dairy) Beef Quality
Assurance and pruden
antimicrobial use
Animal health &
welfare

Dairy Production
Medicine Certificate
Program

Animal Nutrition &
Metabolic Disease

[eoNe)
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4-H and Youth Development Team

4-H andYouth
Developnent

Field and Forage Crops Team

Integrated Crop

0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0 1.491
0.917 1.349
0.917 1.349

0 0

0 1.491
2.408 1.118

0 1.491

0 1.491

0 1.491
3.853 0.894

0 0

0 1.491

0 1.491
1.376 1.278
0.602 1.397
1.07 1.325
0.963 1.341
1.204 1.304
1.926 1.192

0 1.491

0 1.491



Production Practices
Nutrient and manure
management

Pests (insect, disease
and plant) Monitoring
and Management
Soill

Renewable Natural Resources Team

Forest Products and
Services

Managing Community
and Urban Natural
Resources

PA Woodland Owners
Education Network
Safe Drinking Water
Sustaining
Private forest
landowners
Watershed Education
PA Farm Safety &
Health Quiz Bowl
Contest

Safe Tractor &
Machinery Operation
program

Safety & Health
Management

Manure Storage Safety
Rerewable Energy

0

[eoNe)

Horticulture Team
Tree Fruit Production
Practices

Retooling the
Pennsylvania Tree Fru
Indudry with
Innovative
Technologies

Farm Transitions
Selection, and
Evaluation of
New/Novel and
Traditionally Grown
Specialty Crop

0.843
4.816

1.643

0.843
4.816

1.643

60

0 1.491
0 1.491
0 1.491
0 1.491

0 0
1.23

0
0 1.491

0 0
0 0.982
0 1.491
1.231

0 0
0 1.491
0 1.491
0 1.491

0 0
0 1.491
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Cultivars
Monitoring, prediction,
and management of

pests, beneficial and 0 0 0 0 1.491
pollinators

Best Management

Practices for Soil,

Water, and Nutrient 0 1.751 1.751 0 0.949
Management

Greenhouse and 0 0.301 0.301 0 1.397
Nursery Production

Landscape Business 1491
Management

Turf grass Managemer 0 1.491
Master Gardeer 0 0

Program

Network maps are very powerful empirical t®tw reveal the outreach of any organization in the
community (Bartholomay et al., 2011). These network maps not only reveal the outreach of
organizatios but also exhib&which program$iave the common stakeholders. Toenplete

net work map of Penn State Extension drawn wit
revealed the following (the green circles represents the programs and blue circles represents the

stakeholders and arrows in pirdpresent the connection between the program and stakeholders):

1 Penn Stat&xtension networkonsists of 60 programs and 2&3akeholders in total
associated with theggogramspne program is associated to multiple stakeholdéts,
a maximum of 53t&keholders associated ligestock production efficiencgrogram and
aminimum associatedith to farm transitions program (5). On an averageh @aogram
is associated to 19.k8akeholder§SD=9.80)

1 The network centralization (network concentrated by ifedividuals with high degree
centrality) for PSE network was 9.46%. This indicates that PSE network is decentralized

and not dominated by few programs.



62

1 The PSE network veawidely distributed and has the wide reach among stakeholders.
Overall the networkwas segmentethdicatinga clea division in the networkvhich was
divided into two halves. Theght sideof networkconsised of animal related and
renewable natural resources progravhde the leftside onsisedof programs related to

plants and safg and health management of consun{8ee Fgure 5)

1 Upon further analysis dhenetwork one can see thabmplete networkvasdivided into
four clusters, named A, B, C, and Cluster A consistedf programs related to
veterinaryanddairy; cluster B onsists of programs related to plants sciencanly
horticuture and field crops productioaluster C consists of programainly related to
food safety and health of consuméut this cluster also consisted of master gardener
program;andfinally the cluster D consistedf programs related to renewable natural
resources and econonaad community developmenttdgrams in each cluster have
more number of stakeholders in common comgptrether programésee kgure 5)

1 Programs which are located at thenter of the network not associated to any cluster are
managing communityrad urban natural resources amglausiness management.

1 Some programs were isolated freine networkwhich includedood safety, 44 and
youth development, equine health and wetigeand livestok production efficiency

indicatingthat these prognas have specific stakeholderegStgure 5).
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For an indepthunderstanithg of the networks of PSE, the network was furthergified into

network ofprogramsandgovernment stakeholder&s a result, there we 33 government
stakeholderdOverall, programs were well connected to government stakeholders inditating
programs were receiving information and educational resources from local, state and federal
governments. This network also had the four clusters similar to the whole network, but it had few
isolate programs which were not connected to any stakehaglgehisas farm transitions, manure

storage safety and safe tractor and machinery operation programs (See Figure 6).
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Another way ofexaminingneworks of PSE islrawingjust the networks ahe entire60
prograns where the connection between two programs is the common stakehblsiegsthe
affiliation process iJCINET, the single mode matrix was generatddch was later used to
drawthe netwok mapwith the helpoN e t d r a w @mbeddipgraligorithm. This network
map revealed that &0 programs were well connected to each otherthaedverall network is
very densesuggesting moraumberof connectiondetween the programs atite stakehol@rs.
SeeFigure 7

gt
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The PSE networkaere also analyzeoly segregating therograms into 12 teams and then
drawing the network of teanamdstakeholdersThe red circles represent the teams and very
smallbluecircles repesent the stakeholders. The teams were represented with different circle
sizes, where bigger sizedicatingthe morenumber of connections that teahmve with the

stakeholdersThe map reveals the followin@ee Rgure §:

T Teams t o st ak arbverywidesp@ahndteeteforevelllconnected to
various stakeholders

91 Similar toprograms te t a k e hnetlaike thisinstworkteams)s also clearly divided
into two parts.

91 Further analysis of this netwoshkowstwo clusters A and BCluster A onsisedof all
animal related teamshile cluster B contaiedall plant and natural resources related
teams.

1 Some teams were isolates, susd-# and youth development, livestoridicatingthat

they have specialized stakeholdésse kgure 8)
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Figure 8 Overall Network of Penn State Extension (Teams and their Stakeholders)

Objective 2 Examne the influence of five types of brokerage (liaistingrant, gatekeeper,
representative, and coordinator) and degesdrality on Extension program business

performance

After analyzing the data for all 60 progranise top three programs which had kighest
increase in business performance (measured by amount of grant money and developmental

funding (gifts) from year 20212 to 201314 were: Renewable empr($2,461,131), Forest
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Products and Services ($1,866,390), and Safety and Health Management ($1,546,814). The top
three programs which had the highest decrease in business performance from yéarta011
201314 were: Nutrient and Manure Manageme#7,612,400), Integrated Crop Production
Practices411,095,727), and Pests (insects, disease and plant) Monitoring andevhemed
$3,304,924). See Tablefdr detailed description of change in busmesrformance for each

program.

Table 4

Increase in grats and contracts (Business Performance)

Programs Total grants and Total grants  Difference/increase
developmental and between 201112 to
funding amount ($) developmental 201314 ($)
for year 201112 funding

amount ($) for

year 201314
Ag Entrepreneurshipgeconomic and Community Development Team
Ag Business 940,272 540,593 -399,679
Management
Economic & Community 1,694,382 1,481,961 212,421
Development
Marcellus Shale 752,451 1,066,678 314,227
Entrepreneurship 509,629 21,000 -488,629

Dairy Team

Dairy Business
Management

Dairy Human Resource
& Team Management
Dairy Nutrient & Feed
Management

3,011,726
2,500

935,305

Equine Team

Equine Environmental
Stewardship

Equine Health and Well
Being

595,200
16,171

1,025,632

-2,416,526
13,671

90,327




Livestock Team
Livestock Production

Efficiency P08
Poultry Team
Poultry Health and 798,352

Management

Family and Consumer Science Team

Better Kid Care 1,816,533
PROSPER 456,554
Intergenerational 94.693
Programs

Health Insurance and

Personal Finance 30,000
Literacy

Food Safety and Health Team

Dining with Diabetes 43,232
Expanded Food &

Nutrition Education 37,220
program

PA Nutrition Education 0
Tracks (SNAPED)

Eat Healthy, Be Active 12,000
StrongWomen/Growing 102,964
Stronger

Everybody Walks in
Pennsylvania

Food Safety training for
producers

Food Safety training for
processors

Food Safety for Retalil
Manager

Food Safetyor
Consumers

Dairy Processing

Meat and Poultry
Processing

Wine Quality

0

114,744

Veterinary Team

Mastitis & milk quality 23,14
Bovine Hoof Health 0
(Dairy) Beef Quality 19,500

1,057,576
616,324

41,319

165,000

59,068
18,895
0

0
572,932

0

55,000

-461,430

-772,352

-758,957
159,770

-53,374

135,000

15,836
-18,325
0

-12,000
469,968

0

-59,744

-10,000

-10,817

-19,500
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Assurance and prudent
antimicrobial use
Animal health & welfare
Dairy Production
Medicine Certificate
Program

Animal Nutrition &
Metabolic Diseae

39,394

4-H and Youth Development Team

4-H andYouth

Development 779,203
Field and Forage Crops Team

Integrated Crop

Production Practices 13,039,613
Nutrient and manure 17,704,471
management

Pests (insect, disease al

plant) Monitoring and 4,846,728
Management

Soil 14,551

Renewable Natural Resources Team

Forest Products and
Sewices

Managing Community
and Urban Natural
Resources

PA Woodland Owners
Education Network
Safe Drinking Water
Sustaining
Private forest
landowners
Watershed Education
PA Farm Safety &
Health Quiz Bowl
Contest

Safe Tractor &
Machinery Operation
program

Safety & Health
Management

Manue Storage Safety
Renewable Energy

134,010
2,648,117
1,089,294

0
1,242,000
2,878,672

0

333,678

1,295,408

177,199
4,138,369

91,200 51,806
0 0
31,993 31,993
302,620 -476,583
1,943,886 -11,095,727
92,071 -17,612,400
1,541,804 -3,304,924
0 -14,551
2,000,400 1,866,390
3,071,187 423,070
1,088,250 -1,044
0 0
1,086,881 -155,119
700,000 -2,178,672
0 0
521,563 187,885
2,842,222 1,546,814
447,577 270,378
6,599,500 2,461,131
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Horticulture Team

Tree Fruit Production
Practices

Retooling the
Pennsylvania Tree Fruit
Industry with Innovative
Technologies

Farm Transitions
Selection, and
Evaluation of
New/Novel and
Traditionally Grown
Specialty Crop Cultivars
Monitoring, prediction,
and management of
pests, beneficial and
pollinators

Best Management
Practices for Soil, Water
and Nutrient
Management
Greenhouse and Nurser
Production

Landscape Business
Management

Turf grass Management
Master Gardener
Program

1,435,662

399,358

5,769,346

118,997

19,249

10,000
203,011
300,200

1,413,112

56,698

2,872,195

8,046

43,536

0
16,780
0

72

31,000

-22,550

-342,60

-2,897,151

-110,951

24,28

-10,000
-186,231
-300,200

Total

70,570,637

34,259,073

A backward Wld binary logistic regression was performethgfour independent vables

(degree centrality, gatekeeper brokerage, consultant brokerage, and liaison bra&erage)

ascertain whether they significantly predi¢eeglainedthe change (increase or decrease) in

business performance of progmfrom year 201412 to 201314. Atest of the full model

(inclusive of allindependenvariables) against a constant only model was statistically

significant ¢® (4, N=60) = 10.432p =0.034 indicating that the predictors (degree centrality,

gatekeeper brokerage, consultant brokerage, and liaison brokerage) were statigjfiotignt
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in predictingexplainingchange in bsiness performance of prograniseeTable 5. The model
correctly classified®6.7%o0f programdor negative change and 60.0% for positive change
business performance wiéimoverallcorrect classificatiomate 0f63.3%(see Table § Wald
statistics indicated that none of the four vaahhdividually predicted the changebusiness
performance of the programs beallectivelythey were signifiant predictors (seeable 5. The
researcher then developed the npassimonious modeising ackward Wald logistic

regression.

A backward Wld logistic modelwith degree centralitwas significariy different from full

mo d €[1, N=@0) = 6.307, p =0.01(®ee Table 5 Wald statisticEonfirmedthat degree
centrality significantly predicted the change in bussnesrformance of the programsowever,
the odds ratio for degree centrality showed thabtlas thatprograms had a positive change
decreased by 16.3% with a single unit increasgegree centrality é& Table h Thus degree
centralityhas some influence in distinguishibgtween with programs have the positive
changeand which programs have the negative change in business perfoyimainite
distinction is not strong as the odds ratiomgy 0.837.Resultspresentedbovepartially
supported the hypotheses 1 and 2 of the stasdsll togetherfour predictorgpredictedthe
change in business performance of programs but individually only degree centrality was

significantpredictor
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Table 5

Logistic Regression Analysis of Changneton n Pr o
of Degree Centrality and Brokerage Measures (n=60)

95% Cl for Exp B

Variable B SEB Wald p Exp B Lower Upper

Step 1 (complete model with all independent variables)

Degree Centrality -0.141 0.081 3.013 0.083 0.869 0.741 1.018
Gatekeper Brokerage 0.400 0.475 0.707 0.400 1.491 0.588 3.785
Consultant Brokerage 0.360 0.361 0.999 0.318 1.434 0.707 2.908
Liaison Brokerage -0.441 0.514 0.736 0.391 0.644 0.235 1.761
Constant 1.772 1.043 2.888  0.089 5.884 - -

Model Summary (Omnibus Test€}hi-square=10.432;-Rog Likelihood = 72.746; df =4; p =0.034; Nagelkerke R
=0.213, Cox and Snell’R 0.160
Step 4 (model with one independent variable)

Degree Centrality -0.178 0.077 5.409  0.020 0.837 0.720 0.972

Constant 1.902 0.852 4796  0.026 6.697 - -

Model Summary (Omnibus Tests): Gguare=6.307;-2og Likelihood = 76.871; df =1; p =0.012; Nagelkerke R
=0.133, Cox and Snell’R 0.100

Table 6

The Observed andr@dicted frequencies for ChangeP r o g r Busméss Performance Status
by Logisic Regression with the cutoff of 0.50

Observed (step 1: Predicted % Correct
complete model) Negative Change Positive Change

Negative Change (30) 20 10 66.7
Positive Change (30) 12 18 60.0
Overall % Correct 63.3

Step 4 (only one independent varglDegree Centrality included)

Negative Change (30) 17 13 56.7
Positive Change (30) 10 20 66.7

Overall % Correct 61.7
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Objective 3Examne the influence of five types of brokerage (liaison, itinerant, gatekeeper,

representative, and coordinator) atejree entrality on denand for the Extension programs

After analyzing the data for all 60 programs, the top three programs which had the highest
increase in program demand (measureduopber of participanteho attenekd each of the 60
programs fac¢o-face from year 201412 to 201314 among stakeholders were: PROSPER
(17,709), Equine Environmental StewardsHif,045, and Marcellus Shale (7,2R3The top
three programs which had the highest decreadenmand for the prografmom year 201412 to
201314 were:Equine Health and Webeing €23,905, Master Gardner Prograrrb(496, and
Dairy BusinesManagement-6,316). See Tablefor detailed description of changedemand

for each program.

Table 7

Direct contact for the Programs

Programs Direct Direct Direct Direct Increase
Number of Number of Number of Number of from 201%
contacts contacts contacts contacts 12 to 2013
for 2010 for201t  for2012  for 2013 14

11 12 13 14*
Ag Entrepreneurship, Economic and Community Development Team
Ag Business 2,139 101 11,617 4,978 4,877
Management
Economic & Community ;2 555 14208 4,386 11617  -2,681
Development
Marcellus Shale 59,426 27,650 21,533 34,873 7,223
Entrepreneurship 16,894 8,335 848 8,116 -219
Dairy Team
Dairy Business 8653 14226 4374 8910  -5316
Management
Dairy Human Resource 5, 416 2423 1,350 934

& Team Management
Dairy Nutrient & Feed 1,276 609 2,835 1,633 1,024
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Equine Team
Equine Environmental

. 36,379 3,080 8,475 15,025 11,945
Stewardship
Equine Health and Well 59, 36,338 647 12,433 -23,@5
Being
Livestock Team
Livestock Production 7049 7716 4773 6426  -1290
Efficiency
Poultry Team
Poultry Health and 12,969 5503 4,030 7187 1,684
Management
Family andConsumer Science Team
Better Kid Care 21,091 13,970 7,647 13,753 -217
PROSPER 15,866 11,055 54,954 28,764 17,709
Intergenerational 870 173 3,243 1,519 1,346
Programs
Health Insurance and
Personal Finance 3,480 415 0 1,177 762
Literacy
Food Safety and Health Team
Dining with Diabetes 8,582 3,880 5,792 5,993 2,113
Expanded Food &
Nutrition Education 791 3,028 6,728 3,731 703
program
PA Nutrition Education
Tracks (SNAPED) 5,318 6,213 15,086 9,235 3,022
Eat Healthy, Be Active 0 209 195 141 -68
StrongWomen/Growing  gq 597 44008 38,950 46,729 2,631
Stronger
Everybody Walks in 0 0 0 0 0
Pennsylvania
Food Safety training for 5 99 1,387 1,760 1,855 468
producers
Food Safety training for 1,041 1,058 394 1.104 -854
processors
Food Safety for Retail 5565 4727 3543 4,449 278
Manager
Food Safety for 7,041 3,149 2,310 4,000 851
Consumers
Dairy Processing 0 0 57 21 21
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i 12 4 4
Processing
Wine Quality 125 46 46
Veterinary Team
Mastitis & milk quality 57 0 107 57 57
Bovine Hoof Health 47 0 0 14 14
(Dairy) Beef Quality
Assurance and prudent 809 0 1,252 706 706
antimicrobial use
Animal health & welfare 2,065 569 4,615 2,516 1,947
Dairy Production
Medicine Certificate 0 0 0 0 0
Program
Animal Nutrition &
Metabolic Disease 0 0 706 262 262
4-H and Youth Development Team
4-H andYouth 249441 193144 149416 193750 606
Development
Field and Forage Crops Team
Integrated Crop 27284 19604 10111 18379 -1,225
Production Practices
Nutrient and manure 1,837 4,604 829 2378 2,226
management
Pests (insect, disease al
plant) Monitoring and 13,735 10,962 14,901 13,250 2,288
Management
Soil 3,604 3,422 2,378 3,089 -333
Renewable Natural Resources Team
Forest Products and 406 7,537 318 2,731 4,806
Services
Managing Community
and Urban Natural 10,374 5,261 10,112 8,586 3,325
Resources
PAWoodiand Owners 5 903 5760 7477 5557 -203
Education Network
Safe Drinking Water 7,522 5,896 4,024 5,688 -208
Sustaining 11,235 4,084 4,543 6,390 2,306
Privaie forest landowner:
Watershed Education 7,051 6,078 8,751 7,359 1,281
PA Farm Safety &
Health Quiz Bowl 259 2,032 342 876 -1,156

Contest
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Safe Tractor &

Machinery Operation 8,408 11,676 2,302 7,225 -4,451
program

Safety &Health 38,820 24562 13339 24,660 08
Management

Manure Storage Safety 789 886 2,229 1,355 469
Renewable Energy 3,528 2,826 1,464 2,531 -295

Horticulture Team
Tree Fruit Production

| 3009 15899 11,603 5854 3955
Practices

Retooling the

Pennsylvania Tree Fruit - 765 7019 5506 5818  -1,201

Industry with Innovative
Technologies

Farm Transitions 23 569 27 205 -364
Selection, and Evaluatio

of New/Novel and

" 2,066 1,813 866 1,538 -275
Traditionally Grown
Specialty Crop Cultivars
Monitoring, prediction,
and management of 15493 17,144 14817 15788  -1,356
pests, beneficial and
pollinators
Best Management
Practices for Soll, Water 4 463 5233 4260 4,646 587
and Nutriem
Management
Creenhouse and NUrser g g58 4536 2,715 4,241 295
Production
Landscape Business 6,401 359 580 2245 1,886
Management
Turf grass Management 7,205 4,449 2,574 4,577 128
Master Gardener 47556 35976 11819 30,480  -5496
Program

Total 782,287 600,434 500,819 617,823

Note: * represents the projected values

A backward Wald binary logistic regression was performedimeeindependent variables of the
study (degree centrality, gatekeeper brokerage, and liais&ierage), to ascertain whether they
significantly predicted the change (increase or decreasienmancf the program from year

201112 to 201314.0Only three independent variables were used because of an issue with the
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values for consultant brokeradgex those programs coded a zero (0) on the dependent variable

demand for the program, they exhibited a condtarthe variable consultant brokerage.
Inclusion of consultant brokerage in the model led to an unstadidel;thereforeconsultant

brokerage wasot included.

The results of logistic regression for demand for the programs are summarized i8.Table

Neither the full model nor the reduced model was statistically significant.

Table 8

Logistic Regression Analysis of Change in Demand for the Pro§tatus as a function of
Degree Centrality and Brokerage Measures (n=60)

95% Cl for Exp B

Variable B SEB Wald p Exp B Lower Upper
Step 1 (complete model with all independent variables)
Degree Centrality -0.08 0.071 1.553 0.213 0.915 0.797 1.052
Gatekeeper Brokerage -0.389 0.333 1.361  0.243 0.678 0.353 1.302
Liaison Brokerage -0.279 0.506 0.303 0.582 0.757 0.280 2.041
Constant 1.702 0.950 3.210 0.073 5.483 - -

Model Summary (@nibus Tests): Ckiquare=3.042-Log Likelihood = 78.461; d£3; p =0.385Nagelkerke R
=0.067 Cox and Snell & 0049

Step 3(model with one independent variable)
Degree Centrality -0.082 0.068 1.460 0.227 0.921 0.806 1.052
Constant 1.226 0.787 2.428  0.119 3.408 - -

Model Summary@mnibus Tests): Chéquare=1498 2-Log Likelihood = 80.005; df =1; p =0.22Nagelkerke R
=0.033 Cox and Snell & 0025
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CHAPTER 5

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This chapter summarizes the findings of the stddgws conclusions angrovides aliscussion
for each djective.In addition overallrecommendatiamand implicatios arepresented for

Extensionadministrators, program reporting and accountabilityfanéurther research.

Purpose and Objectives:

The purpose of this study was to understand the diverdgityesath of Cooperative Extension
programs in Pennsylvania delivered by Penn State Extension ainflikaceof various
network variables (Brokerage and Centrality)ten program outcomegprogram lisiness
performance andamandfor the programthroughSocial Network Analysis (SNASpecific

objectives of the study wete:

1. Develop a holistic network map of programs and program stakeholders to understand the
diversity and reach of Extension programs in Pennsylvania.

2. Examine the influence of fivgipes of brokerage (liaison, itinerant, gatekeeper,
representative, and coordinator) and degree centrality on Extension program business
performance.

3. Examine the influence of five types of brokerage (liaison, itinerant, gatekeeper,

representative, and coandtor) and degree centrality onndand forExtension programs.
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Hypotheses/ Research Questions:

The followingfour hypotheses guided the study:

Hypothesis 1: For all five types of brokerage (liaison, itinerant, gatekeeper, representative and
coordinato), programs with control the flow of information and resources betwpains of
otherprograms ar@éypothesizedo have higher businegerformancethan the programs thdb

not control the flow of information and resources

Hypothesi2: The hgher the @égree centrality of the programreatemwould be its business

performance.

Hypothesis 3: For all five types of brokerage (liaison, itinerant, gatekeeper, representative and
coordinator), programghich control the flow of information and resources betwpains of
other programs afeypothesizedo havegreater demand among stakeholders thaprograms

thatdo notcontrol the flow of information and resources

Hypothesis 4The hgher the degree centrality of the progrdra greatewould be its demand

among the stakeholders.

Summary of Study Procedures:

This research was conductedh the cooperation d?enn State Extension (PSE), the outreach
component of the College of Agricultural SciencethatPennsylvania State University. The
population for ths study consisdof all the programs offered IBSEand therespective
stakeholders. The sanmy method used for this studys@ 6 ¢ e n s u allGhe pn@geams n ¢
and therespectivestakeholders were used for this stutliye study utilizedSNA methodolgy

andex-post facto research design.
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The independent variabl@sthe study were the etwork variables, which includdtve types of
brokers (liaison, gatekeeper, representative, itinerant, and coordinator), and degree centrality of

Extension programs.

Data forindependent variablegascollectedfor various programs offered lB3SEand the
programstakeholders from atheseven State Prograbeaders (SPLs}8 State Extension Team

Leaders (SETLs) antthe director of Penn State Extensitimough an electmic questionnaire
usingSurveyMonkeyData from a list of programs ampdogramstakeholders wasntered into

UCINET 6; a useffriendly SNA package for analysis of sachetwork data (Borgatti, Everett,

& Freeman2002. Based on two mode matrix of progra and their stakeholderbgtcomplete

network map of programs and the stakeholders was drawn using Netdraw (Borgatti, 2002).
Usingnetwork mapscharacteristics of PSE network wedsodescribedAfter converting the

two mode matrix into single mode ¢mrams to programs connected through common
stakeholders) through the Anaffiliationd proc

centrality and five types of brokerage were calculated.

There wee two dependent variadd for the study, which incled changan program business
performance and changedemand foeachprogram. For both the dependent variables, the data
werecollected intwo stages. In the first staga&istingbase line data for the year 2012 (the
yearPSEadopted the new busines®del) and then the data for year 2018 were collected.
Thedifference between the baseline and current (2&it32014) wadreated as thehange

valuefor these two dependent variabl&ése dependent variable, programsiness performance

was operatinally defined as the number of grants and developmental fu(glftg) received by

all the programsAdditional revenue sources such as fees, sale of publications and other sources

of funding were not included in calculation of business performanceteh&®n programd he



83

data for this variablevascollected from the database maintained in the grants and contracts

office.

Thesecond dependent variabtlemand for programs was operationally defined as the number
of participantavho attenatd each of tb 60 programdaceto-face.The data for this variableas
collectedusing the contact information for number of participavit® attended various
educationaprogramsffered by Penn State Extension for years 2010201112 and 2012.3.
Therationale br collectingdata for three years was that data for year 2. @/as not available
and to projecthedata theresearcher utilized the data from past three y&#es data projection

for the year 20134 wascompletedut i | i zi ng t he fnmepboendi al s moc

Datawereanalyzed using the Statistical Package for Social Sciences (SP&taty.logistic
regression was used test the hypotheseBhe dependent variabléshange in program business
performance and change in demand for the propvesre dichotomized into programs with
negativechange (from 20112 to 201314) or programs with positive change. All the
assumptions of binary logistic regression were checked and data satisfied all the assumptions,
except for a very high correlation (997 between two independent variablgatekeeper and
representative brokea strong indicator of potential multicollinearity problems. To overcome
the issue of mlticollinearity (in this case almost an issue of singularity) and reduce potential
problems oimulticollinearity, therepresentative brokerariable was removed frothe analysis.
Another independent variablegordinator brokemwas also not included in the analysis because
during the calculation of fiveypes of brokers, the value for coordinatooker was zer¢a
constantfor all the 60 programsn the final binary logistic regression analysis, out of the six
independent variablas the study(liaison, gatekeeper, representative, itinerant, and

coordinator brokers and degree centra)itpnly four variablesl{aison, gatekeeper, and
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itinerant brokers and degree centra)itwere usedThe study also usetkscriptve statistics,

such as frequenciesd percentagdo describe the independent and dependent variables.

Summary of Results

For each bjective of the study, findings are presented first, followed by conclusion and

discussion.

Objective 1: Developa holisticnetwork map of programs aptdogramstakeholders to

understandhediversity and reach of Extension programs in Pennsylvania

Findings: Findingsrelated tadegree centrality of programevealed thathetop three programs

with thehighest degree centralityere: forest products and services, integrated crop production
practices, and dairy business management. On the othertlhampabgrams with the lowest

degree centrality were PA farm safety and health quiz bowl contest, farm transitions, and meat
and poultry processing. Amoiitxtension prograrteams, the highest degree centrality was

recorded for renewable natural resources, foltbtwe horticulture and field and forage crops.

Based on findingsf the studynone of the programs occupied the coordinator brokerage

position, whilesafe drinking water, manure storage safety, and best management practices for
soil, water, and nutrient magement programs occupied the highest brokerage positions for both
representative and gatekeeper brokerage. Regarding consultant brokerage, the programs which
utilized their position most were dairy human resource and team management, food safety for
consumers, intergenerational programs, and everybody walks in Pennsybvagram Finally,

for liaison brokerage, 31 programs had the same brokerage values which ihithaateey had

the same potential to broker unconnected programs.
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Penn State Extensiorfifered60 programs which were connected to 293 stakeholdersawith
averageof 19.18 (SD=9.803%takeholders per program (maximum=52, minimum3¥He entire
network map of programs to stakeholders revealed that whole netwie8&ois widespread.

The netwok was divided in two parts and further analysis revealedtti®entirenetwork
contained fouclusters A, B, C, and Di'lhe programs which are part of a cluster have more in
common compared to other programs. There were few programs that were in ¢heictma
network such amanaging communityrad urban natural resources amplaisiness management
and few programs were isolates suclp@gyrams related to food safetyH4and youth
development, equine health and wellbeing and livestock producticreatfy These programs
being isolates represent the specificity of stakeholders and have less in common with other
programs. The network was further simplified by just keeping the government stakeholders, such
as government agencies that were the primamgihg sources for programs. Upon
simplification the network characteristics were similar to the original network, but there were
few isolates which were not connected to any stakehold&sn transitions, manure storage

safety and safe tractor and rhamery operation program.

PSE networks were further studied by a different perspeayiexplainingust programs to
programs network where the connection between two programs was common stakeholders. This
network shows that programs were well connectetithe network was very denEgee Figure

7).

The PSE network was further simplified by condensing the 60 programs into 12 teams. The team
to stakehol derds network was al so verpartswi desp
and had two clustseiA and B Some teams were isolates representing their specificity to

stakeholders such asHtand youth development ahdestock
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Conclusions:Based on the degree celity results for programs it véaconcluded that programs

in natural resources, dairy@plant sciences weraore connected to various other programs.
Programs in these areas have a number of alternatives available, and these programs can utilize
these alternatives for being more successful in organizational outcomes such as business
perfomance. The programs with lowest degree centrality values had limited connections and
limited resources available to them. In order to perform better, either they need to develop more
connections and collaborations with other programs or get chesige other larger programs in

their area of activity.

From the brokerage results, it was concluded that none of the programs acted as a coordinator or
local within group brokeiindicatingthat all the programs for each team were well connected

and there were ngaps. Programs such as safe drinking water, manure storage safety, and best
management practices for soil, water, and nutrient management had the highest values for both
representative and gatekeeper brokesagggestinghatthese programs controlled tfiew of
informationwith in their teamsBoth brokerage typesrepresentative and gatekeebdor all

the programsvere very highly related to each other (r=0.997). While many of the programs hold
liaison brokerage indicating that these programs weretalalecess the neredundant

information from other twgrograns.

Analyzing the network maps pfograms and their stakeholdé@rasas concluded that the PSE
network is widely distributed and has extensive reach in the community by connections to
various sakeholders. The network consists of some clusters, and in examining the clusters it was
concluded that programs in these clusters have more in confffiemns should be made for

greater collaboration between programs in each cluster that may be ladkiagurrent

network. The presence of some isoldegrams related to food safetyHdand youth
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development, equine health and wellbeing and livestock production effiiartyewhole

network suggests that thayeniche areas and are less connettestakeholders of other

programs because of their distinctiveness in their goals and objectives or unique program areas.
Similar conclusions were made for programs to government stakeholders. However, for isolates
(farm transitions, manure storage safaty safe tractor and machinery operation programs) in
programs t o gover nmeeffarts shduld ke enhde to theegase theim et wo r k

connections to government agencies which may ultimately contribute to better performance.

The teams and stakehotd@network are also very much consistent with programs and

stakehol der 6 s nusiongwarekdrawn®$ fartegrand stakebodgihetwork.

Overall it can be concluded that, SNA has much to offer in order to understand the outreach of
extenson and in understanding various outcomed$8Eprograms. The work of Extension is
largdy dependent on the relationships wstlakeholders, so SNA should be frequently utilized

by Extension to understand the dynamic outreach network to better servataligaces.

Overall, SNA will be important in the future as Extension looks for alternative ways to utilize the

limited resources more efficiently.

Discussion:There are very limited studies which utilized SNA to understand the outreach of
Extension.Thefindings of the study were consistent with Bartholomay et al. (2011), who

applied SNA in a Minnesota Extension study. They found that the reach of programs in the
network was very wide, and the Minnesota complete network was divided into two parts with
existence of three clusters in the network. These results are consistent with the current study, but
the only difference found was that in the Minnesota stodster gardener programs was located

in the center of the network with no association to any clugtée in the current study master
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gardeneprogram was part ofadustern a med 06 Cd6 ( s diffefericggcarrbe 5 )
explainedby the fact that different states have different structures for Extension and different
association of various programsdifferent groups. Another difference was thatha

University of Minnesota Extensiastudy, the 4H program was part of the cluster that comprised
family and consumer science but in the current stublyafhid youth development was found to
be an isolateA plausible reason for this difference is that4nd youth development programs
are different in the two states. For example, University of Minnesota has a center for youth
development, whilé is not the case in Pennsylvania. In Pennsylyaneaadnmistrative

structure has undergone several changes during the past decade.

The conclusions of Bartholomay et al. (2011) &pdinger & de Steigue2(11) studiessupport
the conclusioafrom the current study that SNA provides valuable information foerstadnding
Extension outreach and various outcomiBExtension programs and for identification of greater

internal collaboration among programs

Objective 2: Examne the influence of five types of brokerage (liaistinerant, gatekeeper,
representativeand coordinator) and degreentrality on Extension program business

performance

Findings: Findings of the study revealed that the top three programs which had a positive
change in business performance were: renewable energy, forest products and aad/sagsty

and health management. The three programs with highest negative change in business
performance were: nutrient and manure management, integrated crop production practices, and

pests (insects, disease and plant) monitoring and management.
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Analysis of backwardwald binary logistic regressiaevealed that full model containing all the
independent variablggegree centrality, gatekeeper brokerage, consultant brokerage, and liaison
brokerage)vas statistically significant compared to the constatyt model. But Wald statistics
indicated that none of the four predictors as a collective group were significantly affecting the
business performance. A reduced model with only degree centrality was found statistically
significant (p <.05) and Wald statissi revealed that degree centrality significantly affected the
business performance pfogramsDegree centrality was mainly associated with negative

change in business performance of programs.

Conclusions:Based on the findings for objective 2, it wasicoded that programs under the
renewable natural resources team are performing better compared to others by securing a greater
number of grants over the years. This trend can be attributed to the fact that funding agencies and
formula funding are emphagig sustenance of nature by investing more in renewable energy
sources. The highest decrease in program business performance occurred in the field and forage
crops teams. This may imply that research on crop development is less emphasized by funding
agendes as farmers in US are able to produce enough food to feed the US population and

beyond.

The results of backward Wald logistic regression revealed that all kinds of brokerage types in
association with degree centrality significantly predicted/explained¢hange in business
performance. However, individually, only degree centrality explained a relatively small portion
of the change. Prograrholding a brokerage position can only explain thengean business
performancen association with degree deality. This impliesthatin addition to acting as a

broker, program also needs to have more connections to other programs in the network. But the

programs which have the higher degree centrality are going to see little decrease in business
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performanceThe possible reasons for these findings could be attributibe factthat the

programs holding the brokerage positions have low absorptive capacityn@&msthatthey

were unable to utilize benefits associated (information and resources) withogigorp and

that made these programs to establish extra contacts as degree centralitpredicedthe

change in business performance. Another possible reason for such results would be the presence
of measurement error (inconsistent format of dateectobn, data availability, and poor data

guality) relative to both independent and dependent variables.

Discussion:Thefindings achieved in this study are very much consistent Tggh (2001)where

he found that higher centrality of a business unérinnterorganizational network did not

contribute to the business performance of the lisai concludedhat costs of maintaining the
central position outweighed the benefits associated with central position and organization in
central position had poabsorptive capacity. On the other hand, a studgdda et al. (2004)

found that current structural holes (a gap in the network or lack of connection between actors
which can be utilized by an actor for its personal benefit) in the network along withepastk
closure (more connectedness among actors in the network) enhanced the performance of an
organization. These findings are consistent with the current study findings that different types of
brokerage positions (structural holes) along with degretaléy (closure) affect the business
performance of the progranGraf and Kriuger (2011ip their study found that gatekeeper

brokers in the innovation network were unable to extract complete benefits associated with their
positiondue to their poor absggtive capacity in the networklhese findings also support the
findings achieved ithis study that five types of brokers were unable to predict the reliable

change in business performance of the programs because programs occupying these network
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positionswere unable to utilize all the benefits associated with their posigsitdegheir poor

absorptive capacities.

Powell et al. (1999) findingsontradict the findings dhis study. They found that centrality in

an interorganizational network is a deteining factor for better performance in biotech firms.
Plausible reasooould be the use of eigeector centrality by Powell ed., which is more

powerful compared to degree centrality. Further it should be noted here that degree centrality
only consides the number of direct contacts, whereas eigenvector centrality considers the
centrality of direct contacts. On the other ha®parrowe et al. (200Ipund that higher degree
centrality of an individual in an advice network was positively associatednitfidual
performance. The reason wRgpwell et al. and Sparrowe et fihdings are not similar to the
findings of the current study is because the current study considered the business performance of
programs (groups of individuals) nat single indivduals anddegree centrality considered the
availability of all resources not just the informatittrmust be notethat outcomes of the

network vary with type of networkor examplenetwork of individuals and network of

organizations have different ootoes.

Objective 3: Examne the influence of five types of brokerage (liaison, itinerant, gatekeeper,

representative, and coordinator) and degesdrality on denand for the Extension programs

Findings: The number of participants who attended the 60-fadace programs, from 20112

to 201314 revealed that the top three programs which had the highest change in demand for the
program were PROSPER, equine environmental stewardship and Marcellus shale. The top three
programs which had the highest negatikarnge in demand for programs were equine health and

wellbeing, master gardeners, and dairy business management.
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The findings ofbackwardwald binary logistic regressiaevealed that the complete model
inclusive of all independent variablese@gree centtdy, gatekeeper brokerage, consultant
brokerage, and liaison brokerageas not statistically significant compared to constant only
model. The variables as a collective group were not able to significantly explain changes in

demand for the programs.

Condusions: Based on théndings, it can be concluded thatograms dealing with issues like

early child care and environmental damage due to drilling of natural gas in Pennsylvania
(Marcellus shale) have become more important (popular) and attractedeasing number of
people. Marcellus shale, which was earlier a small program, has grown exponentially in the past
few years due to its potential loigrm effect on the lives of Pennsylvania residents. Whereas
highest decrease in demand for programs ss@gaine health and wellbeing, master gardeners
program and dairy business management could be attributesistmterest of people in horses,
andthe increase in growth of master gardener in past years has peaked. It should be noted that
the demand forqpgrams was measured by faoeface attendance of audiences to the programs
only; howeveyin recent years, online delivery methods are an increasing trend in Extension.
Therefore, programs attracting fewer audiences should consider offering program thro

online delivery methods due to increased use of social media sites.

The results of backward Wald logistic regression suggests that none of the five type of brokerage
positions and degree centrality pradid/explained the changedemand for the progm. The

reason why none of the five types of brokerage and degree centrality explained the change in
demand for the programs may be poor absorptive capacity of programs to use the new
information. Additionally, the increasing trend to reach people vimemrograms than fade-

face should be considered. As indicated previously, data quality is also a concern.
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Discussion:The researcher fouriohited literature which supports the findings of current study.
The reason for such findings would be poor dptality, bias inselection of indicatafor

measuring the change in demand for the programs, increasing trend to reach people via online
programs than faem-face, and lack of available data for number of people reached by online

programs.

The findings 6the current study were not similar to the conclusion achieveihigadon and

Sutton (1997¥tudy that network position in association with network memory (information and
resources provided by past networks) leads to production of new innovative prddthesge new

innovative products ultimately lead to more demand of product in the market. The reason why
current study hasnét supported thedagadonndi ngs
and Sutton (199Atudy compared to five types of brokegagthe current study. Network

memory means contacts in the past which in turn enhance the demand for the prbdivet

types of brokerage positions provides competitive advantage but plays no role in increasing

demand of new product and stakeholders.

Soh(2003 found that more number of repeated partners and high network centrality of firm
influenced the performance/ de nfaaefiddingsiofSd® h & sns 6 n
study were also not supported by the results of current study. Tloa reay be the inclusion of

five types of brokerage variabsewith degree centrality and poor data quality.
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Based on the findings, conclusions anddssions achieved in this stydgcommendationand

implications were offered for Extension administya, accountability and reporting and future

research.

Recommendation for Extension administration

T

The results of the study sholdd communicatetb the entire PSBystem for better
collaboraton among programs in the timetafht funding and scarce regrces.

There isaneed foracentralizeddata management system fort&nsionto betterplan

and documemnbutcomes of extension prograimsa systematic manner

Administrators should encouragellaboratve workamong programs such as joint grant
writing, conducting programgether where there are common stakedrsl@¢onsidering

the various clusters found in the study.

Recommendation for accountability and reporting

T

In order to improve the reporting and accountabikiy evaluation and outcome data

from all the programs should be collected through a standard data collection format that
is common across prograntuch format should not only help reporting both federal and
statemandates$ut also help in systematically evaluating all Extension programs.
Extension professionafeeed tause innovativenethods of evaluatiomcluding SNA,

which provides a clear picture aboutreach of Extension among stakeholders. Networks
have tobe analyzed periodically to assebsingeimprove internatollaborationshare
information and resources among programs in order to better serve the communities and

address the issues facing society more efficiently.
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Recommendation for further research

1 Futureresearchershould examinegocentric network compared to structuraetworkby
contacting every individual involved in PSE wddk getting the list of progams and
whom they are serving.

1 Researchershould try toinclude some control variables suchage of programs, past
performance, network memomyther forms of regnue sources that defines business
performance of prograntther than grants and gifsdarea of operation to better
understand predictors of busing&sformance and program demand.

1 Further study is needed timderstand how the programeceive/securgrants andise
new ways to reactnetarget audiences by studying the advice netwotk@®entire

individualsin PSE.
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CHAPTER 6

INTAD Extra Chapter

This chapterapplication of SNA to international agriculture and education settings (in this case
India), is a fulfillment for the dual title degree program in International Agriculture and
Development (INTAD)Consequently, a detailed review of the applicatb8NA to Indian

agricultual Extension is discussed.

UsingSNA as a framework, an apprdaior developing a SNA Education Program was

proposed. Specifically, the following questions guided the approach.

a) Who is going to béheaudience for the proposed program? Whfairmation is needed
about theaudience prior to developing and implementimg SNA educatioprogram
b) What methodsvill help obtain this information?
c) What potential challengese mayencounter in reaching the audience?
d) What goals and objectives will guittee program?
e) What strategieare needed tdevelop, implement and evaleahis program?
f)  What will indicate to justifythat the program is sustainable today as well as in the future?
g) And finally, what other critical questisrthat might help or hinder tipgogram and how
these questionsill be addresse?l
A logic modelspecifying the sequence @lfctions which describe what theogram will be and do
will be discussedIdentify key components of the logic moeethe inputs, outputs, expected
impact, assumpins, and external factors will guittee development, implementaticand

outcomes 0SNA Education Program.
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Introduction:

India is a vast country with varied ageoological situations and farmers with unequal resource base
operate under these situations. India has 53.11% of arable land with 53.97% of the population is
ecanomically activein agriculture (Qamar &wanson, 2013). Farmers in India are widely dispersed
that makes them hard to reaaid different farmers hawgfferent information needs. Extension
promoted agricultural productivity, sustainable resource basesmission of new technologies, and
agricultural development, but links between research, Extension and farmers in India isatedeq
and uncoordinated (Ferroni Zhou, 2012). Farmers now work with various information sources to
tap on the markets and newailable technologies and inputs to provide good quatiigucts to
consumers (Ferroni hou, 2012). The most important source of information to farmers is other
progressive farmers (16.8%), input dealers (13.2%), radio (9.4%) and TV (7%). Extengierswo

as source of information is very limited (5.8%Jishi Vighyan Kendraun by Indian Council of
Agricultural ResearcHCAR) is mere 0.6% (Adhiguru et al., 2009). All different providers of
Extension just reach to 40% of total farmers in the cowandytypically advantage goes to large

growers (Feoni & Zhou, 2012).

Extension has disproportionately benefited large farmers and neglected small and marginal farmers
and underrepresented population. Consideringdbrsiral and state governments arekiag

toward making Extension Apluralistico and ne
outsourcing, costecovery, involvement of private sector and fgmvernmental organizations

(NGOs), and use of information coramication technologieA@higuru, Birthal, & Ganesh Kumar,
2009;Ferroni & Zhou, 2012). Extension in India is inadequately funded with limited availability of
Extensionagentscharacterized by lack @hotivation, competence, performance and accountability

(Anderson, 2007). In public siec Extension, the evaluation and accountability of various Extension
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programs and projects offered Bytensions very limited and there is a dire need for
experimentation, documentation, replication and scaling up what works with Extension to &ilfill th
diverse needs of agultural producers (Ferroni hou, 2012). The problem is compounded by the
fact that the farm holdings in the country are shrinking in size, production costs are rising, and the
resource drain from the farm sector is mounting ienedecades (Planning Commission, 20@&y

the year2020, India need to reach a prodoctlevel of abou296.6 MT of food grains respectively
from the present prodtion level of 206.39 MT (Planning Commission, 2D0bhe projected
production must emaratrom improved resource productivity. Over the years, manpower and a
shortage of funding have adversely affected the performance of public sector agricultural extension
services. In India there are about 120 million farm holdings and the number is gyeamuy year.

If it is proposed to provide one village extension worker for everyl®@D farm families, then the
requirement of field level extension workers is estimated to be ati®wtS million, against the

present availability obnly about 0.1 ntlion workers. Presently no state government can provide the
required number of field level workers, as it is cost prohibitive. The fund allocation for extension

activities under exnsion reform was very meager (Plannirar@nission, 2005).

Considering theeed for increased accountability in Extension and to increase their reach in the
farming community across various economic statuses wiefa (small, medium or large),

evaluation is very much required for Extension system. It is very hard to visuadizeach and
penetration of Extension in the farming community, studying the networks of Extension personals
and farmingcommunity is a very good propositibm understand the reach of Extensidncording

to Barthobmay, et al(2011)Social Network Analgis (SNA) offers a unique method for describing
and measuring Extension outreach. SNA is a methodology which provides complementary visual

and statistical components for analyzing the traits of actors and their relationships (Kilduff & Tsai,
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2003). This mihodology has been widely used for decades in disciplines such as sociology, business
management and public health for understanding various individual or organizational outcomes
(Springer & de Steiguer, 20113NA has also been used in a diversity of @pfibns, including

analyzing the roles of intrrm networks and corporate business partnersHipai(& Ghoshal,

1998, examining how ideas and information are transferred amongst a field of professionals,
understanding the role of networks in varioungamizational outcomes (Brass et al.,2004). However,

the use of SNAloes not exisin Indian Extension.

Considering thisan SNA educabn program is designed fail the extension educators,
administrators and various departments to utilize this methtbetinevaluatiorefforts. This will
help understand the reachiftension in the farming community atalidentify constraintshat

hindertheir efforts

Goals and Obijectives:

The goal of this program is to educate the Extension educators and Extemsinistsators of

different public agencies involved in agricultural Extension about the importance of SNA in
understanding the diversity and reach of Extension in the farming community with the help of visual
network maps of extension personals and treinection to farming community. Looking at the

visual network maps and relationship of various network variables to various Extension outcomes,
find out what constraints limiting the reach of Extension and by what ways Extension can increase

its penetratia in the farming community to help farmers to increase their production and income.

Specific objectives of this program are:

1. During the months of November and December, 2014, 60% of Extension educators

associated with various public institutions will peigiate in the SNA education workshop
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that will be held at UAS, Bangalore, Dharwad and Raichur framSpm, measured by
analyzing the enrollment forms of the workshop.

. Extension educators associated with public institutions in Karnataka state will inttreiase
awareness arkhowledge about the importance of SNA in understanding their reach in the
farming community by 50% after completion of a series of workshops measured by pre and
posttest.

. Six months after completion of SNA education program worksh@$, df Extension

educators associated with public institutions in Karnataka state out of the total who attended
the workshop will integrate the SNA methodology in their work to understand their reach in
the farming community assessed through personal iaterand analyzing the official

records at the Extension administration.

. One yeamfter completion of SNA education program workshop, 70% of Extension

educators associated with public institutions in Karnataka state out of those who integrated
SNA methodolgies with their work life after two months will complete an initial assessment
of their reach in the community and come out with the network maps, possible constraints to
their reach and ways to overcome these constraints. The objective will be measured by
reviewing the reports and network maps developed by the target audiences and observation
of how the results from the study are utilized in their accountability for their reach in the

farming community.



Program: “SNA Education program for Karnataka state Extension education unit” Logic Model
Situation: Only 5.8% of total infoermation about new techneologies, inputs and other resources that goes te farmers comes from Extension
educators and accountability of Extension work is very limited in Karnataka state and across the whole country, India.

Inputs

Outputs

Activities

Participation

Program coordinators
Extension educators

Volunteers

Agriculture colleges

administration
Anditoriums
Money

Time

Flvers
Booklets
Videos
PowerPoint
presentation
SNA software
Computers and
projectors

SNA testing lab
Factsheets
Magazine articles
Posters

Snacks

Program curriculum
Two dav workshop
Different lectures with
help of various media
tools like power point,
flvers.

Method demonstration
lab regarding usage of
SNA methoddlogy
Group discussion
Success stories

Extension educators
associated with all the
public institutions
involvedin agricultural
Extension
Administrators of all
these publicinstitutions
Three agricultural
universities{UAS,
Bangalore, Dharwad
and Riachur)
Representatives from
state department of
agriculture and
cooperation

Software experts in
SNA

30% Increase in
knowledge of
Extension educators
and administrators
who attended the two
dav workshop
regarding usage of
SNA methodology to
assess their reach in
the farming
community

After two months
40% of total who
attended the
worlkshop will
incorporate will
integrate the SNA
methodology in their
work life and start a
project to assess their
reach in farming

community through
SNA.

Eight months after
completion of the
workshop 70% of
those who initiated

project to assess their
reach in farming
community through
SNA will complete
the evaluation
process and come out
with network maps
and report. At the
same time these
participants also
know about barriers
to their reach and
ways overcome that.
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Inclusion of SNA
methodologyis
mandated in
Kamataka state
Extension
accountability
system and all
Extension educators
utilize this
methodology to
assess barrier to their
reach and within five
vears thev become
the primarv source
of information to the
farming community.

Assumptions

Workshop on SNA education will increase the competence and
evaluation skills of Extension educators and administrators

External Factors

Poor motivation, lack of funding for evaluation activities, lack of one
apex bodv that control Extension activities across the state

FigureQn SNA Educati on

Program for

Karnat aka
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Target audiences of the program:

Due tothe presere of varied agr@cobgical conditionsyaried income, land holdisgnd
resource level of farmerand differentiepartmentsnanaging agricultural sector/activities in
India, agricultural Ktension isdoneby a variety of public, private ambrn-governmatal
organizations. Due to thextensive disseminatiasf Extension education dissemination by
different organizations, the SNA education program will consider only the public institutions
involved in agricultural Extension in the state of Karnataka, Inthe target audiences for this
program would be all the Extension educators and administrators at the various public

institutions in Karnataka state which are mentioned below.

A Karnataka State Department ofiiculture (DOA) this department is respohk for
agricultural Extension in the state. Specifically, in the department, Directorate of Extension looks
after the agricultural Extension. Extension educators from this department take the new
technology to the farmers. This department is also redgerfer the implementation of one of

the important district level agriculture Extension model i.e. ATMA (Agriculture Telclgy
Management Agency). ATM/As a registered society of key stakeholders (farmers, development
departments, NGOs, input dealers, snaeedia, agribusiness companies, farmer organizations

etc.) involved in sustainable agricultural development at the district level.

A Indian Council of Agricultural Research (ICAR): it is the apex body which looks after the
agricultural research and eduoatacross the country. It comprises of 99 ICAR institutes and 53
state agricultural universities spread across India. Its Extension education division carries out
Extension activities across all the states of the country. State of Karnataka has diegaodt

horticulture universities and a number of ICAR institutes.
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A Agricultural Extension Division of ICAR: this division performs Extension activities
through 631 Krishi Vigyan Kendras (KVKs) and 44 Agricultural Technology Information

Centers (ATIC) aass the country and Karnataka also have the KVKs and ATIC.

A State Agricultural Universities: Karnataka state has 4 agricultural and horticultural
universities. In these universities, Directorate of Extension carries out the limited Agricultural
Extensionactivities across the state. These universities also work in collaboration with the

Agricultural Extension Division of ICAR.

A National Institute of Agricultural Extension Management (MANAGE): it is an

autonomous established by the Government of Indiesgst central and state governments to

help improve their pluralistic Extension systems by bringing positive changes in policies,
programs and personal skills. This institute offers various trainings and offer one year diploma to
agricultural input dealsrand responsible for implementation of the Aglinics and Agri.

Business Centers Schemes across India.

A State Agricultural Management and Extension Training Institutes (SAMETI): it is present
in every state and conducts training courses on new agriguiechnologies, extension

management, gender issues, extension reform and new information technologies.

A Commodity boards: every state has specific commodity boards which carry out Extension
in the state related to that specific commoditsrikataka stte has the Central Silk Board, Coffee

Board, Tobacco 8ard, and Cashew Export Promotiono@cil.

A Raitha Sampark Kendra (RSK): It is a Karnataka state specific organization, which is
founded with the goal to decentralize the Extension and provide Eotesesivices to the

farmers at the Hobli level (Planning commission, 2005).
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What needs to be known about target audiences before the development and

implementation of the SNA education program?

The first thing to be known by the programmer before develamiiigmplementing a new

program is to uderstand the local context. Thmeans before the development of the program

the programmer will understand the agricultural Extension system in the state of Karnataka, how
different public agricultural Extension @amgizations function, what is the level of relationship

between the extension educators and farmers, what are the ways in which extension programs are
disseminated to farmers, and how these organizations carry out the accountability for different
programswhere the accountability records are stored and how the results of the these

accountabilityresults are incorporated intioture programs.

Specific things to be known about the target audiences before the development and
implementation of the SNA educatiprogram are: personal interest and motivation towards

new methods to improve program accountability, education level, prior trainings in the area of
program SNA and program evaluation, their competencies, reception to new technologies, desire
to changehow proactive they ar® technology changand their understanding that they are

responsible to serve the farming community.

How the information about target audiences needs to be collected?

Information about the specific things to be known alboetdiferent target audiencesd
answers to questions mentioned above will be collected through condaicteegls assessment
in Karnataka stateith SNA education as the concentration of needs assessment. During needs

assessment, focus group interviews willicbeducted across the state with Extension educators
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and administrators of different public organizations, interview with the key informants and

visiting different organizations.

Potential challenges to reach the target audiences:

The main challenges toaeh the target audiences are: different work schedules for different
organizations, geographically distant locations for different target audiences, support from
administration and state government, personal interest of target audiences to meet the
programmer regarding the SNA education program, development of SNA education benefit
message (that how it helps them in their work life) in a way that is best understood by all the

target audiences and at last lack of trust and buy in.

Strategies for Program Development:

After understanding the local situation and based on the results of the needs assessment, the SNA
education program will be designed. Based on the local needs of the target audieftags tw
workshops will be developeavhich will be delivered ding the month of November and

December, 2014 at the UAS Bangalore, UAS Dharwad and UAS, Raichur in separate sessions.
Bangalore, Dharwad and Raichur are the three main locations to cover the target audiences
across the state. At the same timgrammewill develop the curriculum and educational

material for the workshop, such as a PowerPoint presentation, poster gallery, live examples of
hypothetical network maps and practical lab where participants can execute what they learnt
during the workshop. Therogrammer will write the goals and objectives of the program,

develop the logic model to guide the program and develop the time frame for the program. At the
same time ways to evaluate the program are decided and indicators to assess thespcogsan

are formalized.
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Strategies for program implementation:

Once thdocation and day of the workshop id decidagriculum educational materialandthe
program will be advertised among all the stakeholders and efforts will be done to raise their
interest toattend the program. Later workshops willdmnductedy the programmer with the
assistance of stakeholders at the three agricultural universities and the Department of

Agriculture

Strategies for program evaluation:

For the evaluation of the SNA eduaatiprogramthe following procedures will be followed:

first the evaluation plan will be developed basadh® objectives of the prograsecond, the

use ofRockwel and Bennet{2004) TOPS model to guide the evaluation procéssd,

indicators to asseghe success of the program will be identified. Both formative and summative
evaluations will be used for program improvement and assess the outcomes of the program. Just
after completion of the workshops, a feedback form will be provided to participaagsess

their reaction on the quality of the program and ways to improve the program. Pre and posttest
guestionnaire will be developed to assess the change in the knowigrgaaypants regarding

SNA. Threemonths after the conclusion of workshopg;speal interviews and review of

various records will be done to assess the integration of SNA concept by the target audiences in
their evaluation of Evension activities. In the loAggrm, after one yeathe participants who

utilized SNAto assess theieach ofthe farming community will beurveyedoy assessing the

reports of results and visual network maps.
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Ways to increase the sustainability of the program today as well as in the future:

Major constraint to the sustainability of any program are: tddknding, lack of motivation
especiallyto use the SNA methodology, lack of support from the administrators and colleagues,

andlack of practical application of program to real life situations.

These constraints to the sustainability of SNA prograrhbeilovercome by providing incentive

to target audiences who incorporate this methodology in their work life, a success story can be
used to demonstrat#) the practical usage of the program and ways in which SNA methodology
helped the successful extensieducatar2) to assess hiiserreach in the farming community

and ability 3)to identify barriers and opportunities to increase their reach in the commi)nity,
being useful for accountability of Extension funding to support these efforts from siate an
central government and pjoper support should be offered from administratBréension
educatorsvho are using this methodologiiould be encouraged traintheir colleagues in the

organization so that use of SNA methodology becomessastainable.

What other critical questions that might hinder the program and how to overcome them?

Other critical questions that hinders the program are: lack of experts in the SNA methodology,
lack of competencies and resources available with various extension esltcaiarry out
evaluation using this methodology, laskcommon governing body for Extension that guides
Extension across the state not the different organizations with the different accountability
requirements, and lack of interest among Extension éohgd® carry out theystematic

evaluation as mosif them view evaluation as their own personal evaluation.

Ways to overcoméheabove mentioned questigrase to start a program development and

evaluation center at the state level with experts in progtevelopment, evaluation and SNA
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methodology. Such a center will help in providingning to the Extension educators, inclusion

of courses related to SNA and program evaluation in the B.Sc. agriculture curriculum to increase
expertise in advanced mett®of evaluation such as SNA. All the Extension offices should be
equipped with proper resources and computers with all the required software packages to carry
out the data analysis. There should be a common administrative department at the state level,
which looks after all the Extension activities across the state and have common accountability

proceduregor the entire Extension organizations.
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Initial Survey Electronic Mail
Date: Wednesday April 2, 2014

Dear Program Leaders and State Extension Team Leaders,

I am working on my MS thesis titled "Diversity and Reach of Cooperative Extension Praardraéfect
of Brokerage and Network Position on Extension Program Outcomes through Social Network Analysis
(SNA)."

My research involves two parts: first part is to draw the network of all the programs offered by Penn State
Extension across the Commonweadf Pennsylvania and their stakeholders. Data on list of all programs
and their stakeholders will be collected from all the program leaders and state Extension team leaders.
Refer to question # 1 in the survey.

Second part of my research is to assessffect of network variables: centrality and brokerage on
Extension program outcomes: program business performance, demand for the program and program
identity. For this part of the research, most of the data is secondary except for program ideabiy. vari
For program identity data will be collected from all program leaders and state Extension team leaders.
Refer to question # 2 in the survey.

While answering the program identity question, please consider the complete program area if you are a
program leader; and if you are state Extension team leader, please consider all the programs coming under
state Extension team.

This study is approved by the Institutional Review Board of Penn State for use of human subjects. PSU
IRB # 45329.

Please, completthis survey by 12th April, 2014. If you have any questions, please contact me. We truly
appreciate your time and assistance in the conduct of this research.

Thank you very much for completing this survey.

Here is a link to the survey:
https://www.surveymonkey.com/s.aspx

This link is uniquely tied to this survey and your email address. Please do not forward this message.

Please note: If you do not wish to receive further emails from us, pleasthelilhk below, and you will
be automatically removed from our mailing list.
https://www.surveymonkey.com/optout.aspx

Yours Sincerely

Anil Kumar Chaudhary

Graduate Assistant

009 Ferguson Building

Department of Agricultural Economics, Sociology and Education
Penn State University

Email id: auk259@psu.edu

Phone # 814141-6209


javascript:void(null);
javascript:void(null);

120

Remainder Electronic Mails
Date: Thursday, April 10, 2014

Dear Program Leaders and State Extension Team Leaders,

One week go, | sent you a survey regarding my MS thesis titled "Diversity and Reach of Cooperative
Extension Programs and Effect of Brokerage and Network Position on Extension Program Outcomes
through Social Network Analysis (SNA)As of today, | have not receiglg/our completed survey.

Could you please take a few minutes from your busy schedule to complete the survey? Your responses
are valuable to my efforts in drawing the network of all the programs offered by Penn State Extension
across the Commonwealth oéfhsylvania and their stakeholders and later analyzing the effect of
network variables: centrality and brokerage on Extension program outcomes: program business
performance, demand for the program and program identity.

While answering the program identijuestion, please consider the complete program area if you are a
program leader; and if you are state Extension team leader, please consider all the programs coming under
state Extension team.

This study is approved by the Institutional Review BoarBaxin State for use of human subjects. PSU
IRB # 45329.

Here is a link to the survey:
https://www.surveymonkey.com/s.aspx
Please complete the survey and return it by April 15, 2014.

Thank you again foyour time and cooperation. If you have further questions, please contact me
(auk259@psu.edu or 8¥#1-6209). Best wishes.

Sincerely,

Anil Kumar Chaudhary

Graduate Assistant

009 Ferguson Building

Department of Agricultural Economics, Sociology dfttlication
Penn State University

Email id: auk259@psu.edu

Phone # 814141-6209

Please note: If you do not wish to receive further emails from us, please click the link below, and you will
be automatically removed from our mailing list.
https://www.surveymonkey.com/optout.aspx

Date: Wednesday, April 16, 2014

Dear Program Leaders and State Extension Team Leaders,

| request you please spare 10 minutes from your busy schedule to complete my survey.yalithout
response tannotcomplete my MS thesis.

Two week ago, | sent you a survey regarding my MS thesis titled "Diversity and Reach of Cooperative
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Extension Programs and Effect of Brokerage and Network Position on Extension Program Outcomes
through SociaNetwork Analysis (SNA)."As of today, | have not received your completed survey.

Could you please take a few minutes from your busy schedule to complete the survey? | need to complete
my MS thesis and your responses are valuable to my efforts in dréiveimetwork of all the programs

offered by Penn State Extension across the Commonwealth of Pennsylvania and their stakeholders and
later analyzing the effect of network variables: centrality and brokerage on Extension program outcomes:
program businessepformance, demand for the program and program identity.

While answering the program identity question, please consider the complete program area if you are a
program leader; and if you are state Extension team leader, please consider all the progimgmsncizr
state Extension team.

This study is approved by the Institutional Review Board of Penn State for use of human subjects. PSU
IRB # 45329.

Here is a link to the survey:
https://www.surveymonkegom/s.aspx
Please complete the survey and return it by April 18, 2014. Please respond to my survey.

Thank you again for your time and cooperation. If you have further questions, please contact me
(auk259@psu.edu or 8¥#1-6209). Best wishes.

Sincerdy,

Anil Kumar Chaudhary

Graduate Assistant

009 Ferguson Building

Department of Agricultural Economics, Sociology and Education
Penn State University

Email id: auk259@psu.edu

Phone # 814141-6209

Please note: If you do not wish to receive furéliails from us, please click the link below, and you will
be automatically removed from our mailing list.
https://www.surveymonkey.com/optout.aspx
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List of Major Programs and their Stakeholders

1. Please list the major programs offered by your specific program area in which you are
either a program leader or state Extension team leader. You can list upto a maximum of 20
programs. For each identified program, please list the Key stakeholders (provide as

many as possible) seperated by commas in the box provided below each identified
program.

The researchers created the following criteria to define a program to be included in the
study:

+ Conducted throughout the Commonwealth of Pennsylvania

+ The program in operation for a minimum of three years

+ A major initiative by each specific state Extension team, such as Master Gardeners,
Dining with Diabetes

+ Workshops, webinars and courses are not considered as a program

Program 1
Stakeholders
for Program 1
Program 2
Stakeholders
for Program 2

Program 3
Stakeholders
for Program 3
Program 4
Stakeholders
for Program 4
Program 5
Stakeholders
for Program 5
Program 6
Stakeholders
for Program &
Program T
Stakeholders
for Program 7
Program B
Stakeholders
for Program B

Program 8
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