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ABSTRACT 
 

This dissertation presents a theory explaining how characteristics of the resources 

exchanged in networks influence the outcomes actors experience.  I draw upon social 

exchange theory and social network research to identify valuable benefits provided by 

networks and relevant dimensions of resource variation.  I identify control benefits and 

diversity benefits as important outcomes driven by network processes.  Control benefits 

derive from exchanging at a favorable rate; diversity benefits are due to the variety of 

resources an actor receives through exchange.  Both of these outcomes have structural 

foundations; thus actors’ benefits are contingent upon their location in the network.  I 

identify two dimensions of resource variation that alter whether resources can be used in 

multiple exchanges.  Duplicability refers to whether a resource provider retains control of 

the resource and can use it in a subsequent exchange.  Transferability refers to whether a 

resource recipient can utilize that resource in another exchange.  Variation along these 

dimensions affects the mechanisms that produce benefits, such that the advantage of a 

position depends upon the type of resource exchanged.  Hypotheses generated through 

this theoretical logic are tested in a laboratory experiment.  Results provide strong 

support for the theory: Across the same network structure, resource variation alone 

produces fundamentally different distributions of control and diversity benefits.  The 

theory successfully predicts how resource characteristics determine 1) variation in control 

benefits across relations, 2) ordering of diversity benefits across positions, and 3) the 

correlation of control and diversity benefits across resource types.  Implications of these 

results for social exchange and social network theories are discussed. 
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CHAPTER 1: INTRODUCTION 

 For the past several decades, network-oriented research has focused on questions 

of how patterns of relationships advantage some actors over others and lead to an unequal 

distribution of benefits.  Research addressing this question comes mainly from two 

theoretical traditions: social exchange theory and social network analysis.  Specific types 

of outcomes investigated by exchange theorists include the use of power (Bienenstock 

and Bonacich 1992; Cook, Emerson, Gillmore and Yamagishi 1983; Friedkin 1993; 

Markovsky, Skvoretz, Willer, Lovaglia and Erger 1993, Molm 1997; Skvoretz and Willer 

1993; Thye 2000; Yamaguchi 1996, 2000) as well as emergent properties such as 

perceptions of justice and fairness (Hegtvedt and Killian 1999; Markovsky 1985) and 

feelings of trust, commitment, and solidarity (Kollock 1994; Lawler 2001; Lawler and 

Yoon 1996; Molm, Takahashi and Peterson 2000).   

Social network research has examined the effect of structure on a much broader 

array of outcomes at multiple levels of analysis (see Breiger 1995).  For instance, 

research has focused on the processes through which networks provide organizations 

with competitive advantages (Galaskiewicz and Zaheer 1999) and how the structure of 

interorganizational networks can be measured (Han and Breiger 1999).  Network research 

has examined the characteristics of a network that make some positions more profitable 

or rewarding than others (Burt 1992; Granovetter 1973; Padgett and Ansell 1993; 

Podolny and Baron 1997; Uzzi 1999).  Much research has focused on the role of social 

networks in the perpetuation of groups (McPherson, Popielarz and Drobnic 1992), 

occupations (Rotolo and McPherson 2001), and cultural tastes (Mark 1998), as well as 
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the diffusion of more discrete objects such as information and innovations (Coleman, 

Katz and Menzel, 1966; Gibson 2005; Strang and Tuma 1994; Valente 1995; Yamaguchi 

1994).  Studies of communication networks have examined how information 

consolidation is achieved (Bavelas 1950, Bonacich 1990) and the nature of influence 

processes (Friedkin 1998).   

Central to both the network and exchange perspectives is the notion that the 

structure of relationships among positions provides opportunities or otherwise affects the 

outcomes experienced by actors occupying those positions.  Yet, despite their agreement 

on the importance of network structure for individual outcomes, exchange and network 

researchers have reached different conclusions about which types of network positions 

are the most valuable.  Within the social network tradition, positions are beneficial when 

they provide access to a wide variety of different resources.  Individuals who receive 

diverse information on jobs, investment prospects, or other valuable opportunities benefit 

more than individuals who receive a smaller or more redundant set of information.  

Granovetter (1973) argued this was a function of ‘weak-ties,’ or connections to 

acquaintances seen on an intermittent basis who tend to have more novel information 

than one’s everyday contacts.  Burt (1992) argued along similar lines that diverse 

information accrues to individuals who associate with others who do not associate with 

one another.  Diverse information is a function of relationships with others situated in 

different regions of a network that provide access to distinctive types of information.   

Research in the exchange network tradition has found that the most powerful 

positions in a network are those with better access to others controlling the resources they 
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desire (Cook et al. 1983; Markovsky et al. 1988).  Actors benefit when they have 

alternative sources of valued benefits, but those sources do not have alternative providers 

for the resources they are receiving in return.  These types of positions are not necessarily 

the most central in the network; positions closer to the periphery of the network can be 

powerful given a favorable pattern of connections among their partners.  Research has 

consistently demonstrated that the most powerful positions within an exchange network 

are not always the most central (Cook et al. 1983; Markovsky et al. 1988; Willer 2003; 

Yamagishi, Gillmore and Cook 1988).   

These divergent findings underscore a fundamental difference between the social 

exchange and social network traditions that has not been explored to this point.  While 

research from both traditions has neglected the intrinsic properties of resources, variation 

in resource characteristics occurs consistently across the traditions.  Social network and 

social exchange research display systematic differences in their conceptualizations of 

relationships and the processes that occur in networks.  Resource variation is more than a 

reflection of differences in disciplinary emphasis; resource properties have significant 

implications for the outcomes that actors in a network experience.  This research 

elaborates this idea by developing a theory of how resource properties affect the 

advantages conveyed by location in a network. 

The Role of Resource Characteristics 

The differences between the findings of network and exchange research are often 

attributed to the different types of “connections” or interdependencies between relations 

they consider (Cook et al. 1983).  I argue that it is not necessarily the connections that 
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differ between the two perspectives, but rather assumptions about the resources moving 

through the network that are the key difference.  The lack of convergence in findings 

across the exchange and network traditions is due to their different, and often contrasting, 

empirical assumptions about resource movement.  Network research primarily focuses on 

resources that can diffuse throughout a network, moving from one actor to possibly 

several others across the network; resources such as information match this description.  

Exchange research typically considers resources that are constrained to the dyad, either 

due to their inherent composition or because they are consumed or used by recipients.  

Thus, exchange research has rarely considered the implications of resource movement 

beyond the dyad.  Many of the differences in outcomes observed across exchange and 

communication networks correspond to variations in resource characteristics, suggesting 

that resource attributes may, in fact, explain part of these differences.   

Resources are central concepts in both the exchange and network traditions.  

Within the network tradition, resources are useful when they are possessed by oneself or 

are accessible through one’s network ties – individuals with access to better resources 

will be more successful in their actions than those with access to less valuable resources 

(Lin 2001).  Recent network research has acknowledged the importance of variation in 

resources and their movement through a network (Borgatti 2005; Stokman 2004) and 

found that the effect of particular network positions on individual outcomes is contingent 

upon the type of content that defines the relationships between actors (Flap and Völker 

2001; Podolny and Baron 1997).  Moreover, the kinds of routes that resources travel 

through a network have implications for which positions are most important in the 
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network (Borgatti 2005).  However, none of this research has identified the basic 

properties of resources that drive these differences.  Research on network content 

considers specific forms, such as friendship or advice, not the underlying nature of the 

resources actors are providing one another, such as their tangibility or replicability.  

Discussions of network flow properties hint at underlying differences in the nature of 

resources (i.e., Borgatti 2005), but the focus is on trajectories of resource movement 

through a network, not the fundamental cause of their movement. 

Researchers within the exchange tradition also appreciate the importance of 

resources, which both motivate and enable exchange (Blau 1964; Emerson 1972; Homans 

1958; Willer 1999).  However, discussions about the nature of resource variation and 

implications for individual outcomes are largely nonexistent.  The implicit assumption 

has been that resource characteristics are irrelevant – theoretical propositions are not 

conditional upon the type of resource exchanged.  Empirically, exchange research has 

focused upon a narrow range of resource variation, excluding from consideration some of 

the most common resource forms.  The limited research that has considered resources 

with different properties has not specifically examined how resource characteristics 

influence exchange outcomes.  The purpose of resource variation in such studies has been 

the manipulation of other structural characteristics of the exchange setting rather than a 

concern for identifying the effects of resource variation.  An unfortunate outcome of this 

is that the manipulation of resource characteristics across studies coincides with 

variations in other elements, thus confounding the effects of resource type with other 

independent variables and precluding simple comparisons.   
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Beyond differences in the operationalization of resources is a bigger difference 

between the two traditions: exchange and network research focus on completely different 

outcomes.  When studying the benefits that networks provide to individuals, exchange 

research has focused on how actors’ positions affect power use, defined by the relative 

inequality of their exchange.  Actors benefit when they have a power advantage over 

their partners, allowing them to achieve greater benefit at a lower cost than their partners.  

In contrast, network researchers often conceive of benefits in the form of access to a 

diversity of information.  Such “information benefits” provide individuals with broader 

knowledge of activities and opportunities in the network, allowing them to pursue 

profitable opportunities themselves or to benefit by brokering access to valuable 

resources and information for others.   

In sum, the social network and social exchange traditions differ in both their 

emphasis on the types of benefits actors experience as well as the types of resources 

moving through the network.  It is no wonder that research from these perspectives 

disagrees on which positions in a network are the most valuable.  Network researchers 

are looking for who receives the most diverse resources when information is exchanged, 

while exchange researchers ask who receives resources at more favorable rates when 

resources are restricted to exchange within a dyad.  These differences complicate 

attempts to make generalizations about the relative advantage conveyed by positions in a 

network beyond the typical situations studied by either perspective.  Attempts to integrate 

the social exchange and social network perspectives have been encouraged (Cook and 

Whitmeyer 1992) but few efforts have been made since Cook et al. (1983) first raised this 
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issue.  This research is one attempt to unite these lines of inquiry by systematically 

investigating how resource characteristics influence the level and types of benefit 

provided by different network positions. 

The Current Study 

This research develops a theory to explain how variation in the fundamental 

properties of resources influences actors’ abilities to obtain valued outcomes, specifically 

control benefits (power use) and diversity benefits.  The theory I introduce outlines how 

variations in resource characteristics alter the mechanisms through which the structural 

foundations of advantage are converted into the benefits experienced by the occupants of 

network positions.  The theory also provides an indication of when a network position 

can provide both control and diversity benefits.  By identifying the mechanisms 

producing each type of benefit for a given resource type, it is possible to determine which 

resource types allow for the concentration of benefits in a single position.   

In the following chapters I identify several basic dimensions along which 

resources can vary that are fundamental in shaping the development of control and 

diversity benefits during exchange.  I draw on theories of social exchange and social 

networks to explore the specific mechanisms through which resource dimensions 

influence the development of benefits.  Using a laboratory experiment, I systematically 

vary resource characteristics in exchange networks in order to observe consequences for 

both control benefits and diversity benefits.   

Chapter 2 begins by defining resources, drawing upon Emerson’s (1972) 

relational conception.  To demonstrate how the effect of network structure on individual 
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outcomes is contingent upon resource characteristics, I describe social network research 

that has examined a range of relational content.  I then identify several fundamental 

dimensions of resources that affect the value placed on them during exchange and their 

potential movement through a network.  Two of these dimensions form the basis for the 

current research: transferability and duplicability.  Transferability refers to whether the 

recipient of a resource can later exchange it with a different partner.  Duplicability refers 

to whether the provider of a resource retains it after exchange and can utilize it in one or 

more subsequent exchanges.  I focus on these dimensions since they influence the 

movement of resources through networks, affecting their availability and ultimately their 

value.   

As the value of resources fluctuates, so does the operation of mechanisms known 

to produce power use and create unequal control benefits.  Scant research has examined 

variation in these capacities of resources, thus the consequences of manipulating these 

dimensions are not well understood.  While transferability has been noted as a variable 

resource characteristic, resource duplicability has not been identified previously as an 

important dimension affecting exchange outcomes.  Duplicability has often been 

confounded with transferability, but as I show that it has important effects in its own 

right.  This research shows that varying resource characteristics along these two 

dimensions can transform the networks studied by exchange theorists into those studied 

by network analysts. 

Chapter 3 continues to bridge the network and exchange traditions by focusing on 

the two types of benefit that have received the most attention in these literatures: diversity 
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and control.  Diversity refers to the variety of resources acquired and is valuable when 

resources such as information are being exchanged.  Control refers to the benefits of 

power use, or the ability for one actor to gain more than one’s partners during exchange.  

I argue that different processes produce each type of benefit and that the operation of 

these mechanisms varies by resource type.  I begin Chapter 3 by defining each type of 

benefit and identifying the processes through which they are produced.  Due to the 

correlation of benefit types with research traditions, the discussion of diversity benefits 

draws upon social network research while the presentation of control benefits is informed 

by social exchange research.  After describing the mechanisms producing each type of 

benefit I identify the types of resources that have been studied in empirical tests from 

each perspective.  This exercise highlights the typical resource used within each research 

tradition, and distinguishes several types of resources that have not been considered 

previously from one perspective or the other. 

Consideration of a broader range of resource forms than typically studied by 

either exchange or network theorists leads to the proposition that the operation of 

mechanisms known to produce control and diversity benefits is contingent upon the type 

of resource exchanged.  I argue that the material characteristics of resources are a 

fundamental structural dimension that influences the benefits actors experience.  The 

theoretical logic behind this argument is developed in Chapter 4, where I detail how 

duplicability and transferability affect resource movement and the capacity to experience 

control and diversity benefits.  I begin by describing how the operation of the 

mechanisms that create control benefits can vary as characteristics of resources change.  I 
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then proceed through each combination of resource duplicability and transferability, 

explaining how control and diversity are created and making predictions for the 

emergence of these benefits.  I describe procedures that can be used to identify the 

positions that will benefit most with each resource type, which includes identifying 

existing measures for resource types that have been studied previously and developing 

new measures for previously unexamined resource types. 

In addition to investigating how resource type affects benefits, this research 

examines how benefits are correlated with one another.  When considering multiple 

outcomes it becomes possible for positions to be advantaged for one type of benefit but 

disadvantaged for another.  A common network position may be unlikely to maximize 

both diversity and control benefits (Reagans, Zuckerman and McEvily 2003).  An actor 

may have a power advantage over a partner while the partner experiences greater 

diversity benefits, in which case the two types of benefits are negatively correlated across 

positions.  Within Chapter 4, I describe the expected correlation of benefits across 

positions by identifying whether the structural conditions producing each type of benefit 

are compatible.  I put forth the argument that the relationship between diversity and 

control benefits varies systematically by resource type.   

 I describe the design and implementation of the laboratory experiment developed 

for this research in Chapter 5.  In order to maintain comparability with previous research, 

this study uses the standard computer-mediated exchange setting as a foundation (Cook 

and Emerson 1978).  The characteristics of resources and other, related elements of the 

setting are modified in order to allow the implications of resource variability to develop.   
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I present the results from the experiment in Chapter 6.  The results show that 

across the same network structure, variations in resource characteristics alone produced 

fundamentally different distributions of control and diversity benefits.  These results 

provide broad support for the theory, with 14 of the 17 hypotheses supported.  In 

particular, the theory successfully predicted how the emergence of control benefits within 

relations would vary based upon the characteristics of the resources exchanged.  The 

mechanisms argued to account for the development of control benefits were positively 

associated with the inequality of control benefits in relations.  The theory also 

successfully predicted which positions would acquire more diverse resources during 

exchange.  The greater mobility of resources due to increased duplicability and 

transferability had a considerable effect on diversity benefits across positions.  Finally, 

expectations of how the correlation between control and diversity benefits would vary by 

resource type were supported.  They theory successfully predicted how the mechanisms 

that create each type of benefit either concentrate advantage in a single position, or allow 

different positions to experience each type of benefit.  Altogether, these results provide 

strong support for the theory of resource characteristics presented here. 

The most significant contribution of this research is an explanation of how 

resources characteristics influence the advantage offered by network location.  Chapter 7 

discusses the overall contribution of this finding for social network and social exchange 

theories.  For network theories, identifying fundamental properties of resources that 

affect their movement through a network can explain why the value of a network 

structure varies by the content of ties between actors.  This research also helps explain 
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when diversity benefits will be positively correlated, as Burt suggests (1992), and when 

they will be negatively correlated, as Reagans and his associates argue (2003).  

Moreover, by demonstrating how power develops for different types of resources, this 

research can provide another means of understanding when resources will fail to diffuse 

through a network, as so often happens in the case of information (Bonacich 1990; 

Gibson 2005; Smith 2005).   

Social exchange theories can benefit through the extension of exchange principles 

to a wider range of resources than previously considered.  In considering resource types 

that have been understudied or not studied at all in previous research, a clearer 

connection between exchange in natural settings and laboratory representations is 

achieved.  Focusing on resource types 1) facilitates the study information, which is 

abundant in the natural world, but difficult to study under previous exchange orientations, 

and 2) reveals real-world counterparts to laboratory settings that are otherwise abstract.  

In addition, this theory makes us question the mechanisms that produce power use in 

exchange networks.  While this research shows that the same mechanisms produce power 

under diverse resource conceptualizations, development of power use is not as 

straightforward theoretically or as consistent in operation as in studies using the standard 

resource form. 
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CHAPTER 2: DIMENSIONS OF RESOURCE VARIATION 

Overview 

 The resources that actors utilize in exchange with one another can vary along a 

multitude of dimensions.  The goal of this chapter is to explore the nature of resources in 

greater detail.  I begin by defining the concept of resources and explaining how they are 

used in exchange. This conceptualization is based upon Emerson’s theory and serves as 

the basis for resources in social exchange theory.  To complement this approach to 

resources, I draw upon research from the social network perspective.  Whereas 

Emerson’s conception of resources is abstract, social network research identifies a range 

of distinct resources that move through networks.  This research demonstrates some of 

the consequences that resource variation has for how benefits develop in networks and 

how the value of particular types of network positions varies by the characteristics of the 

resources actors exchange.  The current project generalizes from this research by 

identifying the fundamental properties of resources that determine the advantage 

conveyed by a network position.   

 In the second half of the chapter I identify and describe several dimensions that 

capture naturally occurring variation of resources.  This is not meant to provide an 

exhaustive catalog of resource dimensions, but rather to provide insight to a heretofore 

unexamined structural feature of exchange.  I begin by distinguishing between 

institutional and intrinsic sources of variation.  Institutional variation is shaped by the 

cultural context that determines the value of a resource and proper exchange practices.  
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Intrinsic dimensions capture the fundamental qualities of resources, such as their 

divisibility, the certainty of their value, entropy, duplicability, and transferability.   

This research focuses solely on the latter two intrinsic dimensions – duplicability 

and transferability – because they affect the mobility of resources in a network.  Variation 

along these dimensions determines whether the same resource can be utilized in multiple 

relations.  This feature has implications for the development of control benefits and the 

capacity for diversity benefits that are described in subsequent chapters. 

Duplicability and transferability are also important because they help to explain 

differences between the network and social exchange approaches and how the effect of 

network structure varies by the content of ties.  The two traditions often make different 

implicit assumptions about the types of resources moving through networks.  This is not a 

new insight (see Cook et al. 1983), but rather an insight whose implications have not 

been pursued.  Network research often focuses on the movement of information through a 

network – a resource that is both transferable and duplicable – while exchange theorists 

primarily study non-transferable, non-duplicable resources.  These assumptions account 

for their divergent findings on the most important and powerful positions in networks.  

Moreover, the differences in resource types have served to split or distinguish exchange 

research from network research.  This split is artificial and in fact has prevented us from 

examining some important questions, such as how control benefits emerge when 

information is exchanged. 
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Social Exchange Approach to Resources 

The capacity for one actor (ego) to provide a valuable benefit, or reinforcement, 

to another actor (alter) is considered a resource that is under the control of the first actor 

(Emerson 1972).  Within Emerson’s operant psychology framework, resources are 

potential behaviors by an actor, including the provision of material goods, that would act 

as reinforcement or as a reward for another actor (1976).  In a given relation, resources 

include any behavior one actor could perform that would produce a positive benefit for 

the other actor.  Resources can be tangible goods and services as well as socially valuable 

commodities such as approval or status (Molm 2001).  An actor does not have to enact 

the behavior for it to be considered a resource; rather, only the capacity for the behavior 

must exist.  For objects to be considered resources they must be under someone’s control.  

While the gold held in Fort Knox is a resource controlled by the U.S. government, the 

gold nuggets still sitting in streambeds are not resources. 

From a theoretical standpoint, the resources utilized in exchanges can be anything 

that is desired by one actor and controlled by another.  Homans explained that exchanges 

involve “material goods, but also non-material ones, such as the symbols of approval or 

prestige” (1958:606).  Valid resources include tangible goods such as money and 

property as well as intangible benefits like personal favors and compliments.  Blau 

specified a variety of possible resources that exist when “Neighbors exchange favors; 

children, toys; colleagues, assistance; acquaintances, courtesies; politicians, concessions; 

discussants, ideas; housewives, recipes” (1964:88).  This list includes many different 

types of resources, including material objects, nonmaterial goods, symbolic goods, and 
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services.  In addition to the provision of a valued good or service, resources may also 

consist of the removal of an unwanted condition, such as the ability to terminate 

punishment (see Molm 1997).   

To be a resource, an object or behavioral capacity must be considered within the 

context of a particular relationship.  “Any ability possessed by Person A is a resource 

only in relations with specific other persons who value it.  Therefore, strictly speaking, 

resources are not possessions or attributes of individual actors, but rather they are 

attributes of the relationship between actors” (Emerson 1976:348).  Simply controlling an 

object or behavioral capacity is not adequate for it to be a resource; that object or the 

product of a behavioral capacity must be valued by someone else.  A resource that is 

highly valued by one partner may hold less or no value at all to another partner.  

Moreover, resources can cease being resources if they are no longer valued by anyone, 

which can occur once others have experienced the benefit a resource provides.  

Of course, some actions tend to be resources in more relationships than others.  

For instance, the ability to give money is a resource in nearly all relationships – most 

people have some money and most others value it – while the ability to give someone 

used clothing is a resource in far fewer relationships.  Though used clothing is just as 

ubiquitous as money, far fewer people value it.  Additionally, some resources are more 

widely held than others; nearly anyone can compliment another person on their 

appearance, while far fewer people can offer competent statistical advice.   

It should be noted that two different resources are involved in any two-party 

exchange: for a given actor there is the resource utilized to generate a benefit for the other 
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actor and the resource used to generate the benefit received.  For exchange to occur 

between two actors, each must control a resource desired by the other (Emerson 1972).  If 

one actor does not have a valued resource, or runs out, exchange will not take place.  Of 

course, a system of credit, reciprocity, or generalized exchange may allow actors without 

resources to receive benefits from others; however, if it becomes clear that an actor is 

permanently out of resources, then exchange will most likely cease.   

Two resources may or may not be in the same domain.  Resources belonging to 

the same domain meet the same kind of need for an actor.  Emerson defines an exchange 

domain as a subset of all possible exchanges of which any one exchange decreases the 

value of other exchanges (1972).  Domains exist because actors can become satiated; the 

reinforcement provided by resources decreases as more of the resource is received.  In 

economic terms, resources in the same domain are substitutable: they are perfectly 

substitutable if acquiring one resource lowers the marginal utility of any additional 

resources to zero (Yamaguchi 1996).  If dinner with a friend diminishes the value an 

actor places on working out with a different friend then the two resources are in the same 

domain; perhaps they both meet the need for companionship.  However, if dinner does 

not affect the value placed on working out then the two events are in separate domains; 

perhaps providing food or companionship versus exercise.  Because utility functions vary 

across individuals, two resources may or may not be in the same domain for any one 

person.  Dinner and exercise may be in the same domain for some individuals while 

others value them separately and would prefer to do both.  Emerson’s theory does not 
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attempt to explain when resources will be in the same or distinct domains; that is a 

function of individual needs, values, and reinforcement history.   

Finally, it is important to clarify the relationship between resources and benefits 

in the process of exchange.  During exchange, resources are used by one actor to provide 

a benefit to another actor.  When the resources actors exchange are material goods, each 

actor receives the other’s good as well as the benefit the good provides.  This is also the 

case for some nonmaterial goods, such as information.  In both cases, the good that is 

received can become a resource for the recipient.  Other exchanges do not involve an 

actual good or tangible resource moving from one actor to another.  This is the case for 

services that are performed for one another or symbolic goods like esteem or love.  In 

these cases, the resource an actor controls is expended or utilized on the partner’s behalf.  

Thus, when two actors exchange, they are expending their resources to provide one 

another benefits.  Given this relational definition of resources, to utilize a resource is to 

use it to produce a benefit for someone else.  At times I refer to the “exchange of 

resources” with the intention that actors are providing benefit to one another, which may 

or may not include the movement of material or nonmaterial goods. 

Inattention to Resource Characteristics 

Exchange theories have not placed theoretical limits on what constitutes a 

resource; anything that meets the criteria of being controlled by one actor and valued by 

another is a valid resource in that relation.  The exact nature of the benefit provided is 

irrelevant according to Emerson; “we will not presume to know the needs and motives of 
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men” (1972:45).  Given the importance of resources to the process of exchange, one may 

wonder why exchange theories have not examined them more closely.   

One answer is parsimony – resource characteristics have been rendered irrelevant 

in the process of making resource value exogenous to the theory.  The primary concern of 

social exchange theorists has been the role of structure in determining outcomes for 

actors in a network; thus, all other elements of the exchange setting have been held 

constant, including the complex notion of resource value (i.e., exchange theorists predict 

exchange behavior given two or more actors who control resources of known, or 

assumed, value).  Simplifying conceptions of the exchange setting by making value 

exogenous overcomes measurement issues related to value and allows for a clear focus 

on structural variations.  However, reducing resources to a single number representing 

value has led to the unintentional disregard of resource characteristics that do matter for 

exchange outcomes.  The argument presented here is that beyond their value, 

characteristics of resources matter because they determine the mechanisms through which 

network exchanges benefit actors and lead to changes in resource value.  The nature of 

resources shapes outcomes by affecting 1) the expected value of resources and 2) the 

distribution of resources across the network.  The exact content of exchanges may be left 

unspecified but the properties of resources must be considered. 

Using a simplified conception of resources, exchange theorists have proceeded to 

study how characteristics of the networks in which actors exchange affect outcomes of 

exchange, notably the use of power.  Social network researchers have undertaken a 

similar endeavor of examining how network structure influences the outcomes of 
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interactions.  While exchange theories have stripped away all aspects of resources but 

value, social network research has explored how a variety of different kinds of resources 

matter for network processes. 

Social Network Approach to Resources 

Research in the network tradition does not often draw upon the term resources 

instead preferring the term content.  Relational content is a way of conceptualizing the 

specific forms of benefits that actors provide one another.  Relations are defined on the 

basis of the type of content that travels from one actor to another (i.e., information or 

advice) or on the category of the relationship (i.e. friendship or trust).  While interactions 

are composed of multiple types of content, for analytic purposes a few specific categories 

are typically measured and analyzed (Burt and Schott 1992).  Research from a network 

approach has focused on a wide range of content and can provide examples of the types 

of resources actors exchange as well as demonstrate how content affects the relationship 

between network structure and individual outcomes. 

Variation in Relational Content 

While some network analysts argue that the content of ties is less important than 

their form or pattern, most analysts recognize that tie content varies in important ways 

(Wellman 1988).  Common content used to define ties includes advice, trust, friendship, 

authority, endorsement, support, and information.  Research has demonstrated how the 

structure of a network varies based upon what is being exchanged.  For instance, given 

the same set of actors, networks of information flow, advice, friendship, and support all 

display different patterns. (Cross, Borgatti and Parker 2001; Lazega and Pattison 1999; 
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Stokman 2004; Wellman and Wortley 1990).  Network analysts have typically been less 

concerned with the nature of resources than with the effects of structure, however 

measured, but recent research has taken a stronger interest in content.  Specifically, the 

content of ties has been identified as a key factor in determining network outcomes 

(Borgatti 2005; Podolny and Baron 1997; Stokman 2004).  Importantly, an interaction 

exists between the form of relational content connecting actors and the types of network 

positions that are most beneficial. 

Much recent research has focused on the advantage provided by occupying 

structural holes (Burt 1992).  These are positions in a network that bridge otherwise 

disconnected portions of the network, allowing the occupant to act as a broker.  Such 

research has demonstrated how the type of content constituting ties determines which 

positions in a network structure are optimal.  Research has examined how the advantage 

of structural holes depends upon the content of relations.  One key content distinction is 

between instrumental resources and socio-emotional resources.  Instrumental resources 

include those resources that help one accomplish specific tasks or meet particular goals.  

Examples of instrumental resources include strategic information, access to opportunities, 

or advice.  Socio-emotional resources include the kind of emotional aid, companionship, 

trust, solidarity, and support individuals provide one another to help deal with daily life.  

In addition, socio-emotional resources provide normative pressure that facilitates 

identity-maintenance and helps individuals know what goals they should pursue (Podolny 

and Baron 1997).  
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Socio-emotional resources have been shown to be valuable in dense, heavily 

connected networks.  Podolny and Baron (1997) find that ties conveying socio-emotional 

resources are helpful for intraorganizational mobility when they are densely connected.  

Such a structure allows information about norms and expectations to diffuse easily and, 

by providing a consistent set of expectations, helps individuals develop a clear identity.  

In networks of socio-emotional resource exchange, actors benefit by having alters who 

are closely tied to one another. 

Instrumental resources have been found to be useful when they are received from 

alters who are otherwise disconnected from one another (forming a structural hole).  

When alters are disconnected, they are less likely to control the same instrumental 

resources.  Thus, disconnected alters have access to more varied types of resources.  

Structural holes in the network of instrumental resource exchange are useful for 

intraorganizational mobility (Burt 1997; Podolny and Baron 1997) and satisfaction with 

instrumental job aspects (Flap and Völker 2001), and is argued to contribute to the 

development and maintenance of status (Taube 2004). 

Ties that link individuals to other groups within an organization can also 

contribute to job satisfaction, though the nature of the tie content determines the type of 

satisfaction that is enhanced.  Flap and Volker (2001) found that instrumental satisfaction 

(i.e., satisfaction with salary, opportunities, security) was only facilitated by instrumental 

ties that connect different groups, while satisfaction with the social aspects of one’s job 

was only increased when individuals had socio-emotional ties connecting them to 
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different groups within the organization.  While the same structure is valuable for both 

types of resources, it is only valuable for a certain type of individual outcome.   

Differences within a single class of resources can also determine which positions 

are advantageous.  Dekker, Stokman and Franses (2003) examine how the type of 

knowledge required to accomplish tasks affects the beneficial returns of a brokerage 

position.  They find that brokerage positions are individually beneficial when explicit 

knowledge is moving through a network, but such positions are harmful when tacit 

knowledge is required to complete a task.  While the resources share a common form, 

their capacity to move through a network varies – explicit knowledge is more easily 

shared than tacit knowledge – altering the value of brokerage positions. 

Resource Movement Processes 

 Part of the reason the advantage of network positions varies by relational content 

may be due to different ways that resources move through networks (Borgatti 2005; 

Freeman, Borgatti and White 1991; Newman 2005).  For instance, socio-emotional 

resources are constrained to dyadic relations, while instrumental resources may travel 

across networks, through multiple relations.  Borgatti (2005) identified several network 

flow processes that characterize the movement of some more common resources.  For 

instance, money flows indiscriminately through a network, possibly moving through the 

same nodes and relations multiple times.  Information, such as gossip, is more restricted; 

while it may visit the same node more than once it is unlikely to travel through the same 

tie multiple times (A does not repeatedly give B the same gossip).  Further, unlike 

money, gossip is retained after exchange and can be given to another actor, thus traveling 
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through multiple ties simultaneously.  Another dimension relates to the trajectory of 

resources.  A package delivery process is characterized by a resource traveling from a 

source to a target, often along the shortest route, while money and gossip don’t have 

target destinations and move through a network in more of a random pattern.  Thus, not 

all resources take the shortest path from one point to another as many measures implicitly 

assume (Borgatti 2005; Freeman et al. 1991; Newman 2005; Stephenson and Zelen 

1989).   

Differences between network flow processes can arise through several 

mechanisms.  Two in particular stand out: the purpose behind resource movement and 

resource characteristics.  The purpose of resource movement can determine the relations 

through which a resource travels.  For example, a package delivery process follows the 

shortest route through a network in a conscious attempt to maximize efficiency.  In 

contrast, there is no overarching purpose behind the movement of specific units of 

currency in a network, leading to its more random trajectory.  Resource characteristics 

may also influence the flow process.  For example, a package can only travel through one 

relation at a time whereas gossip can be sent through multiple relations simultaneously.  

It is these differences in resource characteristics that influence their flow processes that 

are of central importance in this research.  The next section explores in greater detail 

several dimensions that underlie resource variation and movement.  

Variation in Fundamental Resource Characteristics 

Network research has demonstrated how the effect of network structure on 

individual outcomes is contingent upon the resources moving through the network.  Such 
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research has focused on particular classes of resources that represent some of the most 

common resources exchanged.  However, little systematic research has investigated how 

the fundamental properties of resources affect the mechanisms through which network 

structure creates benefits.  It is possible to abstract from specific classes of resources and 

highlight underlying features of resources that can affect the exchange process.  The 

remainder of this chapter identifies several dimensions of resource variation.  I 

distinguish between institutional and intrinsic sources of variation.  Institutional sources 

of variation are a product of the institutional structure that defines the value of resources 

within a broader cultural context.  Intrinsic sources of variation are based upon the 

fundamental properties of a resource, characteristics that do not change across cultures.  

This research is focused on the second type of variation; thus, after describing 

institutional sources of variation I identify five dimensions of intrinsic resource variation 

and explore their implications for the process of exchange, the value of resources, and the 

availability of resources in a network.  Two dimensions in particular – duplicability and 

transferability – are important because they determine whether a resource can be utilized 

in more than one relation, a characteristic with significant implications for the emergence 

of beneficial outcomes. 

Institutional Dimensions of Variation 

Two examples of institutional source of resource variation are negotiability and 

mutuality (Blau 1964).  Negotiability refers to whether or not resources are exchanged in 

a calculated manner, rather than spontaneously.  For instance, some types of rewards, 

such as attraction or approval, are not valuable when they are strategically exchanged, 
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rather than provided earnestly, whereas resources such as social acceptance are valuable 

regardless of how they are obtained (Blau 1964).  The mutuality of a resource is defined 

by whether or not the resource can be provided by both parties in an exchange.  

Resources such as attraction or acceptance are bilateral because two individuals can 

provide them to each other, while resources such as deference or prestige are unilateral 

(Blau 1964) because social norms dictate that status deference only travels in a single 

direction between any two actors.  These two dimensions are socially defined variations 

of exchange.  One can imagine other institutional or cultural contexts where the 

negotiability and mutuality of specific resources varies. 

Intrinsic Dimensions of Variation 

Divisibility 

. Resources can be characterized by whether or not they can be partitioned into 

smaller elements during exchange without altering their fundamental nature or the basis 

of their value (Coleman 1990).  This dimension is referred to as a resource’s divisibility.  

For instance, money and affection are divisible resources; one can vary the amount of 

money or affection provided in a transaction, possibly providing less than one controls.  

Resources such as an automobile or a sweater are indivisible; one could disassemble such 

resources, but that would fundamentally change their nature.  The divisibility of resources 

has implications for the process of exchange and the power that develops in relations.  

Assuming all resources controlled by individuals are of equal value then with divisible 

resources, both frequency and the terms of exchange determine outcomes.  Actors who 

participate in more exchanges and/or who exchange at more favorable rates will receive 
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more benefit.  With indivisible resources only exchange frequency affects outcomes 

because all exchanges include the complete resource. 

When resources are divisible then actors must also consider the quantity of 

resources that are to be exchanged.  When providing a resource, actors must determine 

how much of their resource to give.  If actors are negotiating the exchange of resources 

then they must determine how much of their partner’s resource to request and how much 

they are willing to accept.  If actors are receiving resources without negotiation then they 

can only observe the amount of resources they receive.  Each discrete exchange may 

involve one actor benefiting more than the other; thus, inequality can emerge in each 

exchange and cumulatively over time.  When resources are indivisible then actors give all 

or none of a resource to an exchange partner.  The only decisions actors make are 

whether to give to a partner or not and how often to give to each partner. 

Divisibility is one characteristic that has typically distinguished studies of 

negotiated exchanges, in which actors determine how a resource pool is to be distributed, 

from reciprocal exchanges, in which actors give an indivisible resource of fixed value to 

another actor (Molm 2003).  This distinction between forms is not a necessary component 

of their definitions, but has been used as a mechanism to control the total value of a 

relationship across the two forms of exchange.  Research has shown that use of power 

and evaluations of the fairness of exchange outcomes vary across these two forms of 

exchange (Molm, Takahashi and Peterson 2003), which may be attributable, in part, to 

the manipulation of divisibility. 
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Divisibility also affects the number of exchanges in which an actor can 

participate.  When an actor controls a single, nondivisible resource then that actor can 

only exchange with a single partner; thus, only one exchange occurs.  When an actor 

controls a divisible resource that actor may be able to exchange with multiple alters, 

potentially receiving a wider variety of benefits.   

Visibility  

The value an actor places on a resource is a function of the perceived quality of 

the resource controlled by the partner.  Resources can vary in how evident their quality, 

and thus value, is to those involved in the exchange.  For example, the quality of rice is 

readily knowable through simple examination while the quality of rubber is not known 

until long after processing by the buyer (Kollock 1994).  Information asymmetries can 

also exist across the parties to an exchange.  In the cases of both rice and rubber 

exchange, the provider knows the quality of the resource at the time of exchange, while 

only in the case of rice does the recipient knows the quality at the time of exchange.  

Situations also exist where neither the resource provider nor the recipient knows the 

quality of the resource at the time of exchange.  Such is the case for lottery tickets, stock 

futures, and professional athletes entering the draft.  Quality may be known before 

exchange, immediately after exchange, or not until much later, perhaps after the 

completion of subsequent exchanges.   

Entropy 

Entropy refers to the rate at which the composition of a tangible resource changes 

over time due to natural forces.  Some resources, including many organic resources such 
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as plants and food, decay quite rapidly such that they become an inherently different 

resource in little time.  Other resources, such as jewels, change so slowly that any change 

is imperceptible in one’s lifetime.  Typically, resource entropy is associated with a loss of 

value, though some resources, such as wine, can improve with age.  Natural decay is 

distinct from culturally-induced decay, in which the value of a resource changes over 

time because tastes change, or expiration, where the opportunity to utilize a resource can 

expire.  The culturally-ascribed value of most resources changes over time, regardless of 

whether or not the resource itself changes.  For example, a jewel may not change over a 

given span of time, but tastes in jewels may change such that a diamond of a given cut 

loses value from one time to another.  An example of expiration is the case of 

information.  Much of the information that travels through networks pertains to specific 

opportunities that can be pursued.  Oftentimes, opportunities are short-lived; there is a 

limited window of time in which they can be pursued.  In such cases, the value of 

information about opportunities decreases over time, possibly from extremely high value 

the moment it is created to zero value once the chance to exploit the opportunity has 

passed.  Expiration is a product of a change in the interests of other actors rather than a 

quality of the resource itself. 

Intrinsic Dimensions of Variation that Influence Mobility 

The final two dimensions of resource variation affect their mobility, or the 

capacity of the resource to move through multiple relations.  This research will focus on 

two such dimensions: duplicability and transferability.  Duplicability refers to whether 

actors retain control of the resource following exchange, allowing them to provide the 
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resource to a different partner (Borgatti 2005; Coleman 1990; Emerson 1987).  

Transferability captures whether a resource can be received from one partner and given 

to a different partner in a subsequent exchange (Cook et al. 1983; Markovsky et al. 1988).  

Resources that are transferable and/or duplicable are more mobile than their counterparts 

because they can be exchanged in a greater number of relationships.   

Transferability 

Transferability affects the recipient’s control of a resource, determining whether 

the recipient can use it in a subsequent exchange.  Transferability is implicit in Blau’s 

distinction between resources with intrinsic or extrinsic value to a relationship (1964), in 

Coleman’s concept of alienability (1990), and in Sewell’s distinction between human and 

nonhuman resources (1992).  The value of transferable resources is extrinsic to the 

relationship, or alienable, and can be transferred to another actor, with that actor able to 

benefit from its subsequent exchange.  In the simple A-B-C network, a transferable 

resource can travel from A to B in one exchange and then from B to C in a subsequent 

exchange.  Nonhuman resources, such as material goods, travel in this manner.  For 

instance, I can receive a book from one friend, read it, then pass it along to another 

friend.  Some nonmaterial resources, such as information or gossip, also travel in this 

manner.  In contrast, the value of non-transferable resources is intrinsic to a relationship, 

or inalienable, and cannot be transferred; they are innate to the resource provider.  

Examples include one’s beauty and one’s right to vote (in the absence of proxies), as well 

as human resources such as skills, knowledge, or strength (Sewell 1992).  A non-

transferable resource controlled by B is limited to exchange within either the A-B or B-C 
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relation.  While all material resources are potentially transferable, only some nonmaterial 

resources are.  For instance, approval or gratitude can be given to A by B, but that same 

gratitude cannot be given from B to C; B can only give her own gratitude.   

One important difference between the exchange of transferable and non-

transferable resources is in the fluctuation of resources available to actors over time.  

When all actors control non-transferable resources, one’s partners can only lose resources 

as they utilize them in exchange; they don’t acquire new resources that others value.  

However, when actors possess transferable resources then the resources controlled by 

actors can change over time.  In exchanging with someone else, a partner may forfeit 

control of a resource valued by ego, but the partner may gain control of a new resource 

that ego values.  The process of exchange alters the distribution of resources across a 

network; thus, potential partners may acquire and lose control of resources throughout a 

series of exchanges, affecting one’s ability to experience the benefit provided by those 

resources.  As each partner’s ability to provide a valuable resource fluctuates, so does 

one’s level of dependence upon each partner.  As will be discussed in Chapter 4, this has 

implications for the inequality of exchange outcomes. 

As a consequence of their ability to traverse a network, transferable resources 

may possess both use value and exchange value for an actor, in contrast to non-

transferable resources that only possess use value.  All else being equal, resources with 

exchange value are more highly valued than resources solely possessing use value.  

However, if ego values a resource only for consumption, that is for its use value, then a 

possible subsequent exchange will not affect the value ego places on the resource.  When 
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exchange value is a consideration, the certainty of subsequent exchange will affect the 

value of the resource (Bonacich 1992).  For example, auto-buyers often pay more for a 

car with a higher resale value, giving more of a negotiation advantage to dealers selling 

cars that depreciate less (or slower).  Benefits derived through the exchange value of a 

resource are not experienced immediately following exchange, but are contingent upon 

an ensuing successful exchange.  Unless the probability of a subsequent exchange is 

known to be zero or one, there will be some uncertainty over whether the exchange value 

of a resource will be realized.  Actors confronted with a resource with uncertain exchange 

value will find the resource less valuable than a resource with certain exchange value 

(Bonacich 1992).  The level of uncertainty can decrease over time as actors learn which 

relations provide resources with exchange value and how often exchange value is 

realized.  If the probability of realizing exchange value is high then actors will find a 

resource more valuable; whereas if exchange value is unlikely to be realized the resource 

will be less valuable.  As will be shown later, considerations of exchange value have 

important consequences for the control benefits actors experience. 

Transferability has several important implications for behavior in the network, 

which affects the availability of resources.  First, alters can serve as bridges or brokers, 

conveying valuable resources between others who cannot exchange directly.  This gives 

actors access to a greater variety of resources because they don’t have to maintain ties 

with everyone from whom they wish to acquire a resource (Burt 1992; Marsden 1982).  

Second, a partner’s resources do not necessarily become unavailable when the partner 

exchanges them with someone else.  Rather, resources may be able to travel through the 
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network and become available through another partner.  Actors may have multiple 

sources or alternative supply chains through which they can acquire a resource. 

Duplicability 

 In contrast to transferability, duplicability affects the provider’s control of the 

resource.  Duplicable resources are retained by the provider during an exchange and can 

be utilized to create benefit for other partners in subsequent exchanges.  Examples 

include some nonmaterial goods such as information and symbolic items like 

compliments and approval.  For instance, if A gives information or approval to B, A still 

retains the resource and can utilize it in another exchange.  When non-duplicable 

resources are exchanged they are forfeited and cannot be used by that actor in a 

subsequent exchange.  When A utilizes a non-duplicable resource in exchange with B, A 

no longer possesses the resource and cannot use it to exchange with anyone else.  

Examples of non-duplicable resources, which are lost during exchange, include material 

objects and some nonmaterial, symbolic objects such as awards and votes. 

 Duplicability is a variable characteristic of resources whose level is determined by 

the cost of retention.  Conceivably, most resources can be retained after exchange and 

utilized in multiple exchanges, the only difference is their cost.  Resources such as gossip 

are completely duplicable – they are retained at no cost – while resources such as musical 

recordings require an actor to invest some time and energy in creating a copy and are 

moderately duplicable.  The duplication of material resources such as computers or 

automobiles requires a level of energy that is beyond the capacity of most people, making 

them effectively non-duplicable. 
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Duplicability determines how many partners can receive the benefit of a resource, 

which affects competition between actors.  Forms of competition can be divided into two 

distinct types based upon their foundation (Whitmeyer 1994).  With non-duplicable 

resources, ego can only utilize a resource with a single partner, which can lead alters to 

compete with one another to acquire the resource’s benefit.  When resources are 

duplicable, ego can utilize a resource in exchanges with all alters eliminating competition 

for the benefit.  However, if multiple alters control the same resource (or resources in the 

same domain) they may still compete with one another, in this case to provide a benefit to 

ego before ego becomes satiated. 

Altering the duplicability of a resource has implications for its value, especially in 

combination with transferability.  When resources are both duplicable and transferable, 

the net value of additional copies to the same actor is zero.  This is because an actor 

acquires control of such resources during exchange and will never lose the resource.  

Consider rumors – the first time a rumor is heard some value is created; however, hearing 

that same rumor again offers no positive benefit because the recipient already knows the 

rumor.  Consequently, the benefits of duplicable, transferable resources are based on the 

diversity of resources acquired rather than the accumulation of multiple copies of a single 

resource.  To the extent that one values rumors, one is better off hearing a range of 

rumors rather than the same rumor multiple times. 

This can be contrasted with resources that are non-duplicable and transferable, 

which may still be valuable when received multiple times.  Multiple receptions are 

valuable if resources retain their exchange value.  For example, receiving multiple copies 
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of the same book can be beneficial.  Even though an actor may have already experienced 

the benefit from reading the book, additional benefit can be experienced if one can sell or 

exchange the extra copies.  Multiple receptions can also be valuable if the benefit has a 

finite duration.  Such is the case for resources such as compliments or love that provide 

brief and prolonged benefits, respectively.  While the benefits of duplicable, transferable 

resources are necessarily based on diversity, the benefits provided by multiple receptions 

of other resource types can vary across individuals. 

Resource Variation as Capacities 

Three of the preceding dimensions – divisibility, duplicability, and transferability 

– describe a capacity of the resource.  For instance, divisible resources have the capacity 

to be divided into smaller units; indivisible resources do not have that capacity.  

Transferable resources have the capacity to traverse relations while non-transferable 

resources do not.  Simply having the capacity for a type of exchange or movement does 

not imply that the resource will be exchanged in that manner.  A transferable resource 

may not always be transferred (Willer 1992) and a duplicable resource may not always be 

duplicated.  Institutional rules, cultural norms, or individual needs may prevent resources 

from being exchanged to their furthest extent.  While the vows made in a wedding are 

duplicable and could be made to more than one person, in most societies norms against 

polygamy prohibit individuals from exchanging wedding vows with more than one 

individual, at least without first nullifying previous vows.  Alternatively, in the absence 

of prohibitions on additional exchange, resources may not experience maximum 

dissemination because partners do not have anything valuable to provide in return.  A 
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does not give B information, not because B doesn’t value the information, but because B 

has nothing valuable to provide in return. 

 This research focuses on the last two dimensions – duplicability and 

transferability – because they affect the mobility of resources.  In turn, resource mobility 

affects actors’ valuations of the resources and capacity to acquire the resource.  As the 

next chapter will explain, value and sources of resources are two important factors that 

determine the outcomes for actors in a network by altering the mechanisms through 

which outcomes are produced. 
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CHAPTER 3:  CONTROL AND DIVERSITY BENEFITS 

The sorts of benefits networks provide to actors in the network are just as diverse 

in nature as the resources exchanged.  At the most basic level, actors benefit simply by 

receiving something they value.  Levels of such benefit can increase as either the value of 

the benefit increases, perhaps due to an increase in the volume received, or acquisition 

costs decrease (i.e., more respect or more money for less effort).  In other cases, actors 

benefit by receiving benefits that are diverse, fulfilling needs across multiple exchange 

domains (i.e., respect and money).  Further types of benefit include the knowledge actors 

develop about their partners and the context in which exchange is occurring.  The 

exchange experience provides information about other actors (i.e., their availability as a 

partner and the types of benefits they can provide), which can shape the strategies actors 

follow in attempting to maximize, or simply preserve, the benefits they receive.  Over 

time, repeated exchange allows information about the fairness, reliability, or 

predictability of partners to emerge, leading to the development of trust and affect toward 

a partner and providing symbolic value (Molm, Schaefer and Collett unpublished).   

 This research focuses on two particular ways that benefits produce value: 

diversity and control.  Diversity refers to the variety of resources an actor receives while 

control references an actor’s acquisition of resources at a favorable rate.  These are 

similar to the two types of benefits emphasized by Burt’s theory of structural holes 

(1992).  Burt refers to these as “control” and “information” benefits; I prefer “diversity” 

to “information benefits” as the former more clearly specifies the nature of the benefit’s 

value.  Diversity is also a component of “social capital” according to some theories (Burt 
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1992; Lin 2001).1  My usage of control also varies somewhat from Burt’s in that I 

emphasize an actor’s ability to gain benefits at a more favorable exchange rate, rather 

than an actor’s freedom from control by others.  My definition of control is consistent 

with “power use” as it is commonly defined in the social exchange literature (Cook and 

Emerson 1978; Markovsky, Willer and Patton 1988) and I occasionally use the terms 

interchangeably. 

This chapter explains how diversity and control benefits are created using a 

theoretical model that emphasizes two components: structure and outcome.  This 

conception distinguishes between the structural potential for the benefit and the 

occurrence of the outcome (or benefit) during exchange.  For each type of benefit, I begin 

by defining the outcome (diversity or control benefits).  I then move to the structure 

component and identify the mechanisms or conditions that produce each type of benefit.  

Positions with the potential for control benefits are identified as having structural power, 

while positions with the potential for diversity benefits have structural centrality.  

Control is created through two mechanisms: exclusion and ordering, while diversity is 

created through the process of exchange itself.  I note measures that can identify which 

network positions have one of these structural advantages over others.  As will be shown, 

different processes create each type of benefit; thus, the value of a particular structural 

position is dependent upon the nature of the beneficial outcome being sought.   

                                                 
1 Some theories identify the absence of diversity, or consistency, as the basis of social capital (Coleman 
1990; Putnam 1995).  Given the lack of theoretical agreement surrounding the nature of social capital, I 
refrain from using the term. 
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Explicitly identifying these two forms of benefits is essential for bringing social 

exchange and network theories together.  Research from these theoretical traditions has 

tended to focus on only one type of benefit: diversity within network analysis and control 

within social exchange theories.  This emphasis on different benefits constitutes one 

obstacle to integrating theories; another obstacle is the assumptions made about the 

nature of the resources actors exchange.  In describing how structure creates power or 

diversity, exchange and network researchers have focused on different resource types.  

Network theorists have focused on the exchange of transferable resources, while social 

exchange theorists have primarily studied non-transferable resources.  With few 

exceptions, the bulk of research confounds benefit and resource form, thus limiting our 

understanding of each type of benefit.  Theories explain how diversity is experienced, but 

only when transferable resources are exchanged, and how power is used, but mainly 

when actors exchange non-transferable resources.  I explain this confound in greater 

detail in the final section of the chapter; the subsequent chapter describes how control and 

diversity benefits are created once the confound between benefit type and resource 

characteristics is eliminated. 

Diversity Benefits 

Diversity is an important benefit relating to the variety of resources an actor can 

acquire (Burt 1992; Granovetter 1973; Lin 2001).  In general, actors with access to more 

varied resources through their network will experience an advantage over others (Burt 

1992, Lin 2001).  Heterogeneous resources may be valuable because they provide a wider 

range of utility (Lin 2001), because they allow actors to combine resources to produce 
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even greater value (Burt 1992; Emerson 1972; Lawler, Thye and Yoon 2000), or because 

they help actors increase their competitiveness (McEvily and Zaheer 1999).  Diversity is 

an individual-level outcome; however, it is produced through interactions with other 

actors. 

Diversity can be conceptualized through Emerson’s concept of domains (1972).  

Recall that two resources in the same domain fulfill the same need for an actor while 

resources in distinct domains meet different needs.  Diverse resources represent multiple 

domains while a homogenous set of resources represents a single domain.  This has 

implications for overall benefit if rewards are characterized by a pattern of satiation or 

declining marginal utility, in which case a set of otherwise equally valued rewards that 

are varied is more valuable than the same volume of a more homogeneous reward 

(Emerson 1987).  For instance, if someone values hamburgers and french fries equally, 

then a hamburger and french fries will provide greater utility than two hamburgers or two 

portions of french fries.   

Diversity benefits are related to “information benefits” in social network research 

(Burt 1992; Granovetter 1973).  When researchers describe the value of information, they 

are really describing the benefits of a diverse set of information, not simply an increased 

volume of information.2  Diversity benefits are broader than information benefits in that 

other types of resources can produce value through their diversity. 

The current research examines how network structure contributes to diversity 

benefits.  I distinguish between the potential for diversity benefits and experienced 

                                                 
2 Burt (1992) also includes early access to information and positive reputation in his definition of 
information benefits; these are not directly related to diversity benefits. 
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diversity benefits.  Some network positions provide access to diverse resources, but 

individuals occupying those positions may or may not experience greater diversity 

benefits.  Positions providing greater access to diverse resources are identified as having 

structural centrality.  When actors receive more diverse resources then they are 

experiencing diversity benefits.  Actors in positions of structural centrality acquire 

diversity benefits through exchange with their partners.  In order to understand which 

actors will experience diversity benefits, one must identify which positions in a network 

are structurally central. 

Locating Structural Centrality in a Network 

The potential for resource heterogeneity can be measured directly be examining 

the variety of resources controlled by the alters in one’s network, or it can be 

approximated by identifying the social positions of alters (Lin 2001).  Unfortunately, 

often times we don’t know or aren’t able to measure the resources available from others.  

In such cases, either the characteristics of the ties connecting actors (Granovetter 1973) or 

the structure of the network itself (Burt 1992) can serve as a proxy for the diversity of 

resources available through a network.  These indirect approaches have been the two 

major strategies undertaken by network researchers, with the former more useful when 

only ego-network data is available and the latter preferable when complete network data 

exists.  This research takes a structural approach, assuming that the shape of the network 

can be identified.  Knowing the structure of a network allows one to identify positions in 

the network that have access to a greater diversity of resources than others.   
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Within the network tradition, the term centrality is typically used to refer to 

positions that are important to the processes occurring in the network.  Theoretical 

conceptions of centrality are useful for clarifying the types of positions that will provide 

diversity benefits (Freeman 1977, 1979).  Borgatti and Everett (2006) classify a wide 

range of centrality measures based upon their mathematical calculation; however, their 

classification also provides insight to theoretical notions of centrality that underlie 

different measures.  In the next section I focus on Borgatti and Everett’s (2006) concept 

of nodal involvement, which distinguishes between radial and medial measures of 

centrality.  Nodal involvement differentiates between a position’s access to other 

positions and a position’s location between other positions.   

Radial Measures of Centrality 

Radial conceptions of centrality emphasize a node’s connection to other nodes in 

terms of their ease of accessibility.  Nodes have higher radial centrality when the other 

nodes in the network are more accessible to them.  Accessibility can be conceived of in 

different ways: a node may have high accessibility when other nodes are closer in the 

network; a node may be within a given distance of several other nodes; or, a node may be 

connected to other nodes that have high accessibility.    

Mathematically, radial measures of centrality are based upon the paths that begin 

or terminate at each node.  Different radial measures can be distinguished by the weight 

they accord to different paths or segments of different paths as well as whether their 

computations involve paths or walks.  An important distinction for the present purpose is 

Walk Property, which refers to whether the radial measure is based upon the volume or 
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length of ties.   Volume measures count the number of walks (possibly weighted) while 

length measures count the lengths of the walks from each node (again, possibly 

weighted).  Examples of volume measures include degree (Freeman 1979), eigenvector 

(Bonacich 1972), prestige (Burt 1982), and power (Coleman 1973) types of centrality 

(Borgatti and Everett 2006).  Volume measures are useful for identifying how much a 

position is directly involved with other positions.  Length measures help to identify how 

close a position is to other positions, which includes both direct and indirect contacts.  

Examples of length measures include closeness (Freeman 1979) and information 

(Stephenson and Zelen 1989) versions of centrality (Borgatti and Everett 2006).   

Medial Measures of Centrality 

In contrast to radial measures, medial measures specify how often a node is 

positioned between other nodes.  Nodes have high medial centrality when they lay 

between many other nodes in the network.  Positions with medial centrality are often 

conceptualized as brokerage positions since the actors in such positions can act as a 

liaison or mediate exchanges for other actors in the network.    

Examples of medial centrality measures include betweenness (Freeman 1979), 

flow betweenness (Freeman, Borgatti and White 1991), and random walk betweenness 

(Newman 2005).  One of the most often used medial measures is Freeman’s (1979) 

betweenness centrality, which measures how often a node is on the shortest path between 

other pairs of nodes.  This measure identifies the extent to which a node is the closest 

intermediary for two other, disconnected nodes.  Additional measures consider how often 

a position is between all other positions, not just on the shortest path (Freeman et al. 
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1991; Newman 2005; Stephenson and Zelen 1989).  These measures capture how often a 

node is one of possibly many intermediaries between other nodes in the network.  

Either medial or radial measures of centrality may be useful for locating positions 

with the potential for greater diversity benefits.  The appropriateness of a measure is 

contingent upon the nature of the exchange process, specifically the types of resources 

being exchanged.  Chapter 4 identifies the circumstances under which different centrality 

measures can be used to locate structurally central positions that will provide greater 

diversity benefits. 

Control Benefits 

Control benefits result from one actor’s ability to obtain more at a more favorable 

rate – to get more for less cost.  Control is the equivalent of power imbalance (Cook and 

Emerson 1978; Markovsky et al. 1988), and is experienced when one actor gains more 

from an exchange (by incurring lower costs).  In such cases, the advantaged actor is 

“using power” over the disadvantaged actor and the relation is power imbalanced. 

Power is a relational concept, referring to the balance of control within a 

particular relationship.  While some actors may be considered ‘powerful,’ it is only in 

relation to other actors that the concept becomes meaningful.  For actors to be powerful 

they must be able to gain more from less powerful actors.  This form of benefit has been 

at the center of exchange research, where extensive attention has focused on identifying 

structural conditions influencing the emergence of power and predicting degrees of 

power use (Bienenstock and Bonacich 1993; Cook et al. 1983; Emerson 1972; Friedkin 

1993; Markovsky et al. 1988; Willer 1999).  To the extent control is used in network 
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research, it is couched in terms of freedom from control by others, or autonomy, rather 

than the ability to exert control (Burt 1992; also see fn 9 in Reagans, McEvily and 

Zuckerman 2003).   

The basis for the development of power in relationships is the unequal 

dependence of actors upon one another for valued benefits (Emerson 1972).  A’s power 

over B is inversely related to A’s dependence upon B.  If A is more dependent than B 

upon exchange in the A-B relation, A will sacrifice more than B in order to accomplish 

exchange.  Because B incurs lower costs than A during exchange, B experiences greater 

benefit than A and has a power advantage over A.  An actor who is consistently able to 

impose greater costs upon a partner during exchange is less dependent on that relation 

and will have greater control.   

Power within a network has structural origins in the form of the pattern of 

interdependencies among actors.  Two factors in particular affect actors’ dependencies 

upon one another and can alter the power imbalance in a relation: value and alternatives 

(Emerson 1972).  Value refers to how much an actor values the resources controlled by 

another actor.  As the value one places on the benefits that can be obtained from a 

relation increases, so does one’s dependence upon the relation.  If one actor values the 

relation more than the other, that actor will be more dependent and thus, be at a power 

disadvantage.  Due to their greater dependence, disadvantaged actors will sacrifice more 

than the advantaged actors to ensure successful exchange.  Actor who value relations less 

will have a structural power advantage.   
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 Alternatives refers to the availability of benefits from other sources or partners 

outside of a relationship.  Alternative sources of the same benefit outside of a relationship 

make one less dependent upon the relationship.  However, the availability of alternatives 

is key; alternatives must be available for exchange, not exchanging with other partners.  

An actor with more alternatives, or more available alternatives, than a partner in a given 

relation will be less dependent upon the relation than the partner, giving that actor a 

structural power advantage.  Value and alternatives can affect structural power 

independently or simultaneously.  That is, the value of alternatives can affect the power 

imbalance of a relation.  All else being equal, an actor with less valuable alternatives than 

a partner is more dependent upon their relation than the partner.  An actor with a 

structural power advantage in a relationship is in a position to use power over the partner. 

Locating Structural Power in a Network 

Power use within exchange networks is produced through different mechanisms, 

two of which are relevant: exclusion and ordering (Corra and Willer 2002; Markovsky et 

al. 1988).  These mechanisms operate within the context of certain types of connections 

between relations.  Connection is a typology for describing the association between two 

exchange relations that share a common actor.  Two relations are connected when 

exchange in one relation alters the magnitude or frequency of exchange in another 

relation (Emerson 1972).  When this correlation is positive – exchange in one relation 

leads to exchange in the other relation – the connection is positive and ordering can 

produce power use.  When the association between exchanges in two relations is negative 

– exchange in one relation lead to non-exchange in the other relation – the two relations 
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are negatively connected and exclusion can produce power use.  Relations can also be 

null connected, which occurs when the association between exchanges in two relations is 

zero.  Null connections do not provide a structural basis for power use.3   

Exclusion in Negatively Connected Relations 

The pattern of connections between relations determines where structural power 

exists.  As mentioned above, two relations are negatively connected when exchange in 

one relation is negatively correlated with exchange in the other relation (Emerson 1972).  

An example of a negative connection can be seen in the A-B-C network.  If A and C both 

possess a resource valued by B and B’s exchange with one prevents B from exchanging 

with the other, then the A-B and B-C relations are negatively connected through B.  If, 

for example, a father needs someone to baby-sit his children and can obtain such service 

from two different teenagers in the neighborhood, having one of the teenagers baby-sit 

eliminates the need for the other to baby-sit, creating a negative connection between each 

father/baby-sitter relation.   

In the case described above, the father became satiated after exchanging with one 

of the baby-sitters.  In addition to satiation, negative connections can be produced 

through competition, which occurs when A and C control different resources, but B only 

has the resources to exchange with one of them (Whitmeyer 1994).  If the father needed 

someone to baby-sit and someone to mow his lawn, but could only afford to pay for one 

                                                 
3 An alternative connection typology exists in Network Exchange Theory (Patton and Willer 1990).  
Emerson’s typology is used because it more closely captures the processes that occur when resources are 
varied in the manner described herein. 
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of these services, then the two relations would be negatively connected, not through 

satiation but through competition for the father’s limited resources.   

Power use may or may not arise when relations are negatively connected; whether 

it does is determined by the availability and value of alternative exchange partners.  

When actors in a network differ in the availability or value of their alternatives, exclusion 

can lead to power use.  Exclusion occurs when actors are unable to acquire a benefit from 

their most valued partner because the partner exchanged with someone else.  Exclusion 

produces power when either 1) the excluded actor was unable to exchange at all and 

received zero benefit (Markovsky et al. 1988; Thye, Lovaglia and Markovsky 1997), or 

2) the excluded actor could only exchange with a less valuable partner (Bonacich and 

Friedkin 1998; Cook and Emerson 1978; Molm, Peterson, and Takahashi 2001).  For 

instance, in the A-B-C network, A is; completely excluded from exchange when B 

exchanges with C.  B has an alternative to A whereas A does not; thus, B’s exchange 

with C excludes A.  A would also be excluded if A had a partner of lesser value than B 

with whom to exchange whenever B was not available.  Excluded actors offer more to 

partners in subsequent negotiations in an effort to be included (Cook et al. 1983; Thye et 

al. 1997, Molm 1985).  Thus, powerful positions become those that are least often 

excluded from exchange (Cook and Emerson 1978; Cook et al. 1983; Markovsky et al. 

1988), which is a function of alternative exchange partners who lack their own alternative 

partners (Markovsky et al. 1988).  In the A-B-C network, B’s partners are completely 

available, whereas B is only sometimes available to A and C.  Consequently, B is less 

dependent upon each relation (A-B and B-C) independently than are A and C, giving B a 
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power advantage.  A and C will increase their offers to B in order to exchange with B, 

giving B a power advantage in the A-B and B-C relations.  Whenever B acquires more 

from exchange than A or C, B is engaging in power use.   

Several algorithms have been developed to locate positions of structural power in 

networks of negatively connected relations.  These include algorithms derived from core 

theory (Bienenstock and Bonacich 1992), expected value theory (Friedkin 1992), network 

exchange theory (Markovsky et al.1988; Markovsky et al. 1993), power-dependence 

theory (Cook and Emerson 1978; Cook and Yamagishi 1992), rational choice theory 

(Yamaguchi 1996, 2000), and identity theory (Burke 1997).  In addition, Bonacich (1987) 

provides a measure of structural power that is also a radial measure of structural 

centrality under alternative paramaterization.  While the algorithms suggested by these 

theories differ in their computations, they provide consistent indications of which 

positions have a structural power advantage when relations are negatively connected (see 

the comparisons in Bonacich and Friedkin 1998; Skvoretz and Willer 1993).  The 

theories tend to agree on which position is more powerful in any given relationship.  

Differences between theories are more evident in their predictions of the degree of power 

use; even then, differences between the theories are minimal.  For instance, in comparing 

power-dependence and exchange resistance theories for all networks up to size nine, Van 

Assen (2003) notes that the measures differ in their predictions of power use on only a 

quarter of networks, with the largest difference at 18% of the total value of exchange.   
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Ordering in Positively Connected Relations 

Recall that two relations are positively connected when exchange in one relation 

increases the frequency or magnitude of exchange in the other relation (Emerson 1972).  

In the A-B-C network, if exchange in the A-B relation facilitates exchange in the B-C 

relation then the two relations (A-B and B-C) are positively connected.  For example, 

positive connections exist in a brokerage relationships, where B uses a resource acquired 

from A to exchange with C.  In networks where all relations are positively connected, an 

actor has only a single source for a resource, since alternative sources create negative 

connections (Yamagishi et al. 1988). 

Power can arise in positively connected relations when an actor must exchange in 

one relation before exchanging in a second relation.  For example, B may only be able to 

exchange with C if B first exchanges with A to acquire a resource that C values.  Because 

B is in a brokerage position and can engage in subsequent exchanges, B values successful 

exchange in the A-B relation more than A.  The greater value of the relationship for B 

makes B more dependent on successful exchange than A, giving A a power advantage 

over B.  This source of power is referred to as ordering (Corra and Willer 2002).  

Ordering produces power because the central actor is willing to sacrifice control in the 

first relation to facilitate exchange in the second relation.   

 Algorithms to identify positions with a structural power advantage due to ordering 

have not been developed.  Research on the ordering mechanism has treated structural 

power as exogenous and sought to understand the strength of power use that develops 

(Corra and Willer 2002).  Power use can be predicted in positively connected networks as 
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long as one knows which partner in the relation has structural power, which is based on 

which partner needs to exchange in the relation to facilitate a second exchange.   

Equal Power in Null Connected Relations 

When two relations share a common actor, but the outcome of exchange in one 

has no effect on the other, the two relations are not connected (Emerson 1972) or null 

connected (Patton and Willer 1990).  Exchange, or its absence, in any relation has no 

impact on the frequency or magnitude of exchanges in other relations; they are 

completely independent.  Thus, exchange can occur in any relation regardless of whether 

or not exchange has previously occurred in any other relation.  When relations are null 

connected, no position has a structural advantage over another and power use will not 

emerge (Markovsky et al 1988; Szmatka and Willer 1995).  When unequal power use 

does not occur, actors in a relation are said to be equal power. 

Resources in Theories of Diversity and Control 

Theories of control and diversity benefits have tended to employ a specific form 

of resource in either their conceptualization or in empirical tests.  This focus has allowed 

researchers to deeply investigate how benefits emerge from structural conditions without 

the complications produced by multiple resources types, but it has produced a confound 

between benefit type and resource type that makes it unclear whether findings from 

research with a single resource form apply when other resource types are exchanged.  

This chapter details the often-implicit assumptions about resource characteristics that 

have been made in prior theory and research.  My goal is to identify the characteristics of 

resources that have been utilized in studies of control and diversity, and in so doing 1) 
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identify the types of resources for which we have some understanding of how benefits 

develop, and 2) highlight the types of resources whose study is limited or nonexistent.   

In describing which resources have been studied within previous research, I 

explain how previous research can help us understand the development of control and 

diversity benefits under different conceptions of resources.  This is straightforward for 

resource types that have been studied previously, but points to gaps in our knowledge for 

the majority of resource configurations that have not been investigated.  The results of 

this analysis are summarized in Table 3.1 

I begin by examining research on diversity, which comes from the social network 

tradition.  Nearly all of this research focuses on transferable resources, primarily content 

such as information.  I then examine exchange research on power.  This research employs 

an abstract theoretical conception of resources, but includes a nearly universal 

assumption, implicit in the experimental settings used to study power, of resources as 

non-duplicable and non-transferable.  Some very limited research has focused on a 

broader array of resources, but none has considered duplicable, transferable resources (of 

which information is a primary example). 

Resources in Studies of Diversity 

Network research has focused on resource characteristics in the form of relational 

content.  Such research tends to utilize a survey methodology in examining naturally 

occurring networks.  Variation in the content examined is a function of theoretical 

concerns over the type of resource content that contributes to the particular form of 
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benefit being considered.  While in all cases, described below, the beneficial outcome 

contains diversity as a component, the exact nature of the outcome may vary. 

The primary resource of interest in network studies of diversity benefits is 

information flowing through the network.  For instance, the importance of ‘weak ties’ is 

their ability to provide actors with novel information (Granovetter 1973).  Organizational 

researchers have focused on networks for the broader access to information they provide 

(Burt 1992, 2004; Mizruchi and Stearns 2001; Reagans et al. 2003; Reagans and 

Zuckerman 2001).  Communication research has been concerned with which positions 

are important for the movement of information across the network as well as its 

consolidation in particular positions (Bavelas 1948; Bonacich 1990; Freeman 1979).  In 

focusing on information, such studies of diversity have considered resources that are 

transferable and duplicable.  Information is transferable in that information received from 

one partner can be given to another partner.  It is duplicable because one does not forfeit 

the ability to provide information when it is given in one relation; it can always be given 

in additional relations.  This research utilizes a range of medial measures of centrality in 

identifying positions that experience diversity benefits, suggesting that medial measures 

are useful indicators of structural centrality when actors exchange duplicable, transferable 

resources. 

Network research has also focused on diversity in studies of resources other than 

information.  For instance, Wellman and Gulia (1999) identify diversity of social support 

as an important benefit.  Lin (2001) notes that a diversity of services is sometimes more 

important than a single class of services.  This research utilizes conceptions of resources 
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that are non-transferable and of more or less limited duplicability.  Neither services nor 

support is transferable; both are constrained to a single dyad.4   Their duplicability is 

limited in that both services and support can be given to multiple partners; but there is 

some finite limit on what one can provide.  This research has highlighted radial measures 

for identifying a position’s degree of diversity benefits.  This suggests that radial 

centrality measures are useful for locating positions that provide structural diversity when 

duplicable, non-transferable resources are exchanged. 

From a network structure perspective, discussions of how positions are 

advantaged by receiving a diverse set of resources have primarily assumed that 

information is the resource moving through the network, though some research has 

focused on additional resource conceptions.  Conclusions about the types of positions 

most advantaged apply only to these instances, where duplicable resources, either non-

transferable or transferable, are exchanged.  Little attention has focused on diversity with 

a broader array of resources, thus little is known about which positions experience 

diversity benefits when non-duplicable resources are exchanged.  Research on diversity 

benefits with resources that are not duplicable is needed. 

Resources in Studies of Control 

Exchange theories have not paid explicit theoretical attention to the characteristics 

of resources actors exchange, although some resource variation is evident across research 

settings.  Exchange research primarily consists of experiments conducted in a laboratory, 

where all aspects of the exchange setting, including resource operationalization, are under 

                                                 
4 Receiving support or services may allow one to exercise one’s own capacity for services or support. 



 65

the researcher’s control.  Variation in resource characteristics exists as a consequence of 

manipulating other structural features of exchange, namely the type of connections 

between relations.  While power-production mechanisms are dependent upon the type of 

connections between relations, characteristics of resources are theoretically independent 

of connection type.  Yet, resource characteristics have been manipulated in conjunction 

with connection type.  This has led to the unfortunate situation where the distinction 

between positive and negative connections has often been conflated with the distinction 

between transferable and non-transferable resources.  This tendency introduces an 

unnecessary confound, making it difficult to isolate the effects of connection on power 

use from the effects of resource characteristics.   

In the following section, I discuss the forms of resources operationalized in 

exchange research within the context of connection type.  For each connection type I 

identify the type of resource used in studies, and how such studies can explain the 

development of structural power and control benefits with that resource type.  I begin by 

discussing the type of resources used in the most common line of research: the study of 

networks of negatively connected relations.  I then describe how the few studies of other 

connection types have operationalized resources.  I conclude this chapter by discussing 

the three studies that defy these tendencies and demonstrate the independence of resource 

conception and connection type. 

Resources in Studies of Negative Connections 

Numerous researchers have studied networks where all relations between actors 

are negatively connected (Cook and Emerson 1978; Lawler and Yoon 1996; Markovsky 



 66

et al. 1988; Skvoretz and Willer 1993; see van Assen (2003) for a comprehensive 

inventory).  In this research, actors negotiate over the division of a pool of points in each 

of their relations on a series of discrete opportunities.5  Actors are allowed to make an 

agreement with only one partner; once that agreement is reached, actors receive the 

points agreed upon.  At that time, the pool of points is replenished and actors begin the 

negotiation process again.  Exchange under these circumstances is operationally similar 

to the exchange of non-duplicable, non-transferable resources.  This is because resources 

are constrained to a single exchange; all exchanges involve an independent resource.  

Resources are non-transferable in that the recipient of a benefit does not receive the 

capability to recreate that benefit for others.  Resources are non-duplicable in that an 

actor cannot produce benefit for more than one partner.   

Most, if not all, researchers who incorporate this laboratory design would argue 

that they are not studying this limited resource type, that their theories apply to all 

resource types.  However, recall that duplicability and transferability are capacities of 

resource movement, capacities which may or may not be exercised.  The design of 

experimental studies of negative connections has not allowed for possible duplicable or 

transferable capacities of resources to be exercised.  Experimental settings have limited 

the duplicability and transferability of resources by replenishing resource pools after 

every exchange; thus, such empirical tests have been conducted using resources that are 

essentially non-duplicable and non-transferable.  The decision made by Cook and 

                                                 
5 While the division of a pool of points is operationally distinct from the exchange of resources, the payoff 
to the actors involved is the same.  The benefit received from splitting a pool of points can be equated to 
the profit one receives after computing the benefit of receiving a resource minus the cost involved in 
acquiring it. 
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Emerson (1978), and followed by subsequent researchers, to operationalize exchange in 

the laboratory using pools of points that are divided, rather than the actual exchange of 

resources, has resulted in a focus on resources that do not move through the network 

(Willer 1992).  Despite a broad theoretical definition of resources, the operational use of 

renewable pools of points has restricted the movement of resources. 

Research on negatively connected relations provides insight to the emergence of 

control benefits when non-duplicable, non-transferable resources are exchanged.  This 

resource type allows actors to experience control benefits through the operation of 

exclusion.  Moreover, this research provides several measures of structural power that 

can be utilized to locate positions with a structural advantage when actors exchange non-

duplicable, non-transferable resources. 

Resources in Studies of Positive Connections 

Theoretical discussion and research on positively connected relations is much 

more rare than studies of negative connections.  The few instances that focus on positive 

connections typically conceive of resources as transferable.  For instance, Cook and her 

associates (1983) suggest that positively connected networks involve the flow of 

resources, such as information, through intermediaries.  Yamagishi, Gillmore, and Cook 

(1988) describe how resources in positively connected networks flow beyond their 

original source and Bonacich (1992) explains how resources flow through networks 

through “middlemen” when exchanges are positively connected.  This same concept of 

transferability is inherent in descriptions of networks as “flow-networks” where resources 

flow through positions (Markovsky et al. 1988, Willer 2003).  All of these 
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conceptualizations involve actors obtaining resources from one partner and exchanging 

them with another partner.  This scenario carries over to the operationalization of 

resources in studies of positively connected relations (Peterson 2000; Willer 2003; 

Yamagishi et al. 1988) where resources are operationalized as transferable.  This research 

also uses resources that are non-duplicable.  None of this research allows actors to utilize 

the same resource in exchanges with multiple partners. 

Research on positively connected relations can provide some indication of how 

control benefits develop when non-duplicable, transferable resources are exchanged (due 

to ordering).  However, it does not tell us how to identify where structural power will 

emerge.  Studies of positively connected relations have treated structural power as 

exogenous and measured the extent of power use that develops (Corra and Willer 2002; 

Willer 2003).  Additional research is needed to enable us to identify which positions have 

a structural power advantage when relations are positively connected. 

Resources in Studies of Null Connections 

Studies of null connections are also relatively rare, presumably because power use 

does not occur when relations are null connected.  With null connections, actors are 

allowed to exchange with all of their partners (Markovsky et al. 1988; Szmatka and 

Willer 1995; Willer and Skvoretz 1997); thus, exchange can occur in any relation 

regardless of whether or not exchange has already occurred in other relations. Markovsky 

and his associates (1988) describe these conditions as m-exchange networks, where m 

refers to the number of exchanges an actor can make in a single round.  Allowing 

multiple exchanges may remove the negative connections between relations that exist 



 69

when only a single exchange per round is possible; when all negative connections are 

removed, power use will not occur (Cook and Yamagishi 1992). 

Researchers have not identified real-world conditions under which this can occur; 

however, such a setting is consistent with a definition of resources as duplicable and non-

transferable.  Actors are allowed to use their resource(s) to create a benefit for multiple 

partners.  This capacity to exchange in multiple relations can be interpreted as having 

control over a single duplicable resource that can be utilized in multiple relations.  

Partners do not acquire control of the resource and cannot use it to create benefit in other 

relations; thus, the capacity to provide benefit is non-transferable.  In some experimental 

conditions, the number of possible partners with whom exchange could occur was limited 

(Markovsky et al. 1988).  Such situations can represent resources that are moderately, 

rather than infinitely, duplicable.  Power use can emerge in such situations where actors 

are not able to exchange with all partners, suggesting that non-transferable resources with 

limited duplicability may lead to power use. 

 Findings from research on null connected networks suggests that power use does 

not emerge when duplicable, non-transferable resources are exchanged.  However, such 

research has treated connection type as exogenous and does not specify how to identify 

when two relations are null connected in a network.  Markovsky et al. (1988) describe 

how to determine if a connection between relations is not negative, but such identification 

does not rule out other types of connections that create structural power.   
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Exceptions 

Only three known studies have deviated from the tendency to conflate resource 

characteristics with connection type.  Corra and Willer (2002) studied positive 

connections; however, the resources actors exchanged were constrained to the relation, 

making them non-transferable.  In this case, the institutional rules that governed exchange 

(i.e., a gatekeeping situation) created the connection between relations – subjects were 

required to split a pool of points in one relation before splitting a pool in another relation.  

Both Yamagishi et al. (1988) and Willer (2003) examined networks with both negative 

and positive connections in which actors exchanged transferable resources.  In both 

studies, subjects in one position had multiple sources of a resource that they needed to 

acquire in order to utilize in a second exchange with a different partner.  While studies of 

negative connections have commonly utilized non-transferable resources, these studies 

demonstrate that negative connections can be created with resources that are either 

transferable or non-transferable.  Similarly, Corra and Willer (2002) show that positive 

connections can be created with non-transferable resources. 

 These three studies demonstrate that mechanisms of power use are a function of 

connection type and can operate under different resource conceptualizations.  However, 

like research on positive and null connections in networks, this research does not indicate 

when connection types will emerge and how to locate which positions will have a 

structural advantage.  The structural power of positions is created exogenously with the 

goal of the research to test the extent of power use under varying degrees of structural 

advantage.  While this research demonstrates the mechanisms that create power under 
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different resource conceptualizations, it does not explain how to locate structurally 

advantaged positions. 

Unexamined Questions 

The mechanisms known to create control and diversity benefits have only been 

examined under a limited range of resource conceptualizations.  While the focus on 

connection type in exchange research has been useful for theoretical development, it has 

left some important instances of exchange unexamined.  To begin, only research using 

non-duplicable, non-transferable resources has produced measures that are useful for 

locating structural power in a network.  Research with other resource types demonstrates 

the mechanisms that can produce power, but does not indicate how to locate positions 

with structural power.  Moreover, research has not considered at all how control benefits 

are created when actors exchange resources that are duplicable and transferable.  That is, 

research has not examined how power develops when the duplicable and transferable 

capacities of resources are allowed.  This omission is notable in that one example of this 

type of resource is information, one of the most commonly exchanged resources in 

society.   

Information has been studied by network analysts; however, their interest has 

been in diversity, not power.  Network theories can indicate which network positions 

have structural centrality when duplicable, transferable resources are exchanged, and can 

provide some insight to structural centrality when duplicable, non-transferable resources 

(i.e., services and support) are exchanged.  While structural diversity is fairly well 

understood in the cases where actors exchange duplicable resources, additional research 
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is needed to identify which positions have structural diversity when other forms of 

resources (i.e., non-duplicable) are exchanged. 

Due to assumptions about the characteristics of resources moving through a 

network, our knowledge of how benefits are produced as described above is limited to 

specific types of resources.  This discussion has provided an indication of where theories 

of diversity and control apply and where additional theoretical development is needed.  

Table 3.1 provides a summary of this analysis and serves as a guide for the current 

research.  The goal of this research is to replace the “No” cells with “Yes” through the 

development of measures to locate structural sources of benefit and the use of these 

resource types in empirical tests.  The next chapter examines a wider range of resources 

by systematically examining how variation of resource duplicability and transferability 

affects the control and diversity benefits actors experience.   
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Table 3.1: Resources Utilized in Prior Research and the Existence of Measures for 
Locating Structurally-Advantaged Positionsa 

 Non-Duplicable  Duplicable 
     

  Diversity Studied 
 

No Diversity Studied Yes 

  Structural Centrality 
Measure 

 

No Structural Centrality 
Measure 

Yes 

  Control Studied 
 

Yes Control Studied Yes 

Non-
Transferable 

  Structural Power 
Measure 

Yes Structural Power 
Measure 

No 

     
     

  Diversity Studied 
 

No Diversity Studied Yes 

  Structural Centrality 
Measure 

 

No Structural Centrality 
Measure 

Yes 

  Control Studied 
 

Yes Control Studied No 
Transferable 

  Structural Power 
Measure 

No Structural Power 
Measure 

No 

     
a Yes/No indicates whether the type of benefit has not been studied using this resource 

configuration and whether algorithms to identify the structural source of the benefit 
have been developed. 
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CHAPTER 4:  IMPLICATIONS OF RESOURCE VARIATION FOR BENEFITS 

Overview 

 This chapter links resource characteristics to the production of control and 

diversity benefits in exchange networks.  The basic argument is that introducing 

transferability and duplicability makes resources more mobile by allowing them to 

traverse multiple relations.  This directly affects the capacity to experience diversity 

benefits by making more resources available to actors.  The implications for control 

benefits are indirect, coming via the effect of mobility on the connections between 

relations in the network.  In the following discussion I describe how the nature of 

resources affects the types of connections that develop between relations and implications 

for the development of each type of benefit.  

I begin by explaining how conceptions of the mechanisms that produce power use 

– exclusion and ordering – must be refined to reflect the different situations that exist 

when a broad range of resources is considered.  Only by reconceptualizing these 

processes can they explain where unequal control benefits will emerge with alternative 

resource types.  Next, I explain how control and diversity benefits emerge under different 

degrees of duplicability and transferability.  For diversity benefits, I identify appropriate 

measures of structural diversity.  For control benefits, I link the mechanisms known to 

produce power use to predictions of control benefits.  I use existing measures when 

available and develop new measures for resource forms that have not been examined 

previously. 
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The effects of transferability and duplicability are considered jointly because the 

effect of varying one dimension depends upon the value of the other dimension.  The 

movement of resources in exchange is contingent upon the characteristics of resources 

along both dimensions, meaning there are no expected unconditional effects of resource 

dimensions on levels of benefits.  I consider resources at the two extremes of each 

dimension: infinitely duplicable vs. completely non-duplicable and infinitely transferable 

vs. completely non-transferable.  Considering two resource dimensions with two levels 

each results in four combinations of resource characteristics (see Table 4.1).  I will go 

through each of these combinations in the following sections.  I conclude the chapter by 

summarizing the hypotheses developed in the course of this discussion. 

Reconceptualizing Power Mechanisms 

 Exclusion and ordering operate in the context of relations that are negatively or 

positively connected, respectively.  Previous research has treated connection type as a 

given; connections are exogenous to the question of how structure generates power.  With 

the variety of resources examined here, connection type becomes an endogenous 

outcome.  When mobile resources are considered (i.e., duplicable and/or transferable 

resources) the connections between relations are created through the process of exchange.  

Moreover, the polarity of connections between relations can fluctuate over time when 

resources have greater mobility.  Thus, connections are created and recreated as exchange 

unfolds. 

 The endogenous creation of connection type raises two important questions.  

First, what type of connections will emerge in a network with each type of resource: 
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positive, negative, and/or null?  Since connection types are not exogenous, one must infer 

connection type from the distribution of resources and actor interests at discrete points in 

time.  The second question raised when examining mobile resources is: under what 

conditions will a connection type foster the operation of a particular power mechanism?  

That is, when will exclusion occur in negatively connected relations and when will 

ordering occur in positively connected relations?  This is the question of when a 

structural power advantage will produce actual power use.  Answering this question 

requires that conceptions of exclusion and ordering be developed more fully, with 

conditions for their occurrence better specified. 

Related to these two questions is the issue of frequency.  That is, how often does 

each type of connection occur and how often does a power mechanism operate within a 

connection type.  The proportion of exchanges that exhibit each connection type and, 

more importantly, each power mechanism affects the magnitude of actors’ structural 

power advantage over others.  Only when one actor is consistently advantaged over 

another will power use occur and unequal control benefits develop in the relationship.  

Knowledge of the rate of occurrence is necessary to predict the degree of power use in a 

relation, but not to identify which partner is advantaged in a relation.  This research is 

interested in the latter issue – what produces a structural advantage – not in the degree of 

control benefits.  Thus, I do not attempt to predict how often connection types will 

emerge and power mechanisms will operate (though when such frequencies are clear they 

are identified).  Rather, I identify which mechanisms may potentially operate in a 

relationship and which actor is favored by the mechanism.  Subsequent tests determine 
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whether the advantaged actor has a control advantage in the relationship.  The basis for 

this advantage is then tested by measuring the occurrence of the conditions hypothesized 

to create power use.   

 I answer the questions about connections and power mechanisms posed above in 

the reverse order from which they were raised.  The next few paragraphs explain the 

conditions under which the mechanisms known to produce power will operate within the 

relevant connection type.  I present several scenarios that help illustrate the conditions 

that must be met for ordering to produce power in positively connected relations and for 

exclusion to produce power in negatively connected relations.  In the subsequent section, 

I answer the first question – what types of connections arise with each resource type –for 

each resource combination sequentially.   

Conditions for Ordering in Positively Connected Relations 

 Ordering occurs in the A-B-C network when B must exchange with A before 

exchanging with C.  However, not all situations that meet this criterion give A greater 

control over B.  When resource mobility is varied and connection types are endogenously 

created, situations can arise where ordered exchanges do not generate power use.  The 

definition of ordering must be qualified to limit it to situations where power use will 

occur.  This reconceptualization begins by applying the concept of dependence to ordered 

relationships.  Power use occurs when one actor is more dependent upon the relationship 

than the other, which is a function of value and alternatives.  In the case of positive 

connections, power use occurs via ordering because one partner values exchange more 

than the other, making that actor more dependent upon the relation (Yamagishi et al. 
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1988).  In the A-B-C network, B values the A-B exchange more than A because a 

successful transaction allows B to participate in a second exchange with C.  The expected 

value of B’s second exchange is incorporated into the value B places on the first 

exchange.  The high value B places on the A-B relation makes B more dependent and 

gives A a power advantage.  Only when B is more dependent than A on the A-B relation 

will A be able to use power and gain a control advantage. 

 Two scenarios exist when exchange in the A-B and B-C relations are ordered, but 

A will not have a power advantage.  Both scenarios involve situations where B does not 

value the A-B exchange more than A.  In the first scenario, the value of A-B exchange 

for B is reduced if B has alternatives to A who can also provide a resource that can be 

exchanged with C.  An alternative to A makes B less dependent upon exchange than A by 

creating a negative connection between B’s relation with A and with the alternative.  The 

exclusion made possible by the negative connection will supersede the effect of ordered 

relations (Corra and Willer 2002).  While exchange in the A-B relation may still precede 

exchange in the B-C relation, making the exchanges temporally ordered, A will not have 

a power advantage over B.  Thus, temporal ordering is not enough to produce power use.  

A unique provider of the resource sought in the first exchange must exist (Corra and 

Willer 2002). 

 In the second scenario, power use does not occur because A and B place equal 

value on exchange with one another.  A’s advantage over B is eliminated if A must also 

complete the A-B exchange in order to participate in a subsequent exchange.  An 

example is the D-A-B-C network, where A and B must first exchange before A can 
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exchange with D and B with C.  In this example, the exchange is ordered for both A and 

B.  As long as the value of subsequent exchanges with C and D are equal, A and B are 

equally dependent upon each other and neither has a control advantage in their relation.  

If the value of A’s exchange with D were lower than the value of B’s exchange with C, A 

would value the second exchange less, making A less dependent than B in their 

exchange.  This condition is also met if only one actor in a relation can participate in a 

second exchange.  For instance, in the A-B-C network, A does not have a second partner; 

thus, the value of subsequent exchange for A is zero because no additional exchanges are 

possible.  This unequal dependence creates the power advantage for A over B.  For 

ordering to create power use in a relationship, the value of subsequent exchanges must be 

unequal.   

For ordered exchange to create power use, two conditions must be met: 1) the 

value of actors’ subsequent exchanges must be unequal, either because only one actor can 

participate in a second exchange or because one actor places greater value on the second 

exchange, and 2) subsequent exchange is only possible if exchange in the focal relation 

transpires.  If other resources, available outside the focal relation, could also be used to 

facilitate subsequent exchange, then exchange in the focal relation is not necessary and 

power use will not occur.  When these conditions are met relations are ordered and power 

use will occur.  Identifying this scenario is key to locating positive connections where 

power use will occur. 
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Conditions for Exclusion in Negatively Connected Relations 

 Traditionally, exclusion has referred to the potential for (or experience of) 

receiving no benefit as a result of not participating in an exchange (Skvoretz and Willer 

1993), or receiving a lower level of benefit by exchanging with a less valuable partner 

(Cook and Emerson 1978).  This occurs when ego’s partners exchange with other actors, 

leaving either no one or someone less valuable to exchange with ego.  Ego has missed the 

opportunity to acquire a valued resource, either because the partners no longer have the 

resource ego values (competition exclusion) or because the partners no longer value the 

resource ego can provide (satiation exclusion).  In either case, when ego is consistently 

excluded, ego will make concessions in the future in an attempt to be included in a 

valuable exchange, placing ego at a power disadvantage.  This is the typical scenario 

utilized in studies of negatively connected relations where non-duplicable, non-

transferable resources are exchanged.   

When more mobile resources are exchanged, three scenarios can arise in which 

failure to receive a resource does not necessarily constitute exclusion.  In each of these 

scenarios A does not receive a valuable resource from B at a given point in time (because 

B exchanged with someone else), yet A is not considered to be excluded.  In the first 

scenario, B does not lose the ability to produce a benefit for A after exchanging with 

someone else.  Thus, B still retains control of the resource and is able to use it to produce 

benefit for A.  While A is excluded from exchange with B initially, the exclusion is only 

temporary.  This situation is akin to the operation of multiple exchange networks, which 

are equal power under the conditions described here (Markovsky et al. 1988).  This logic 
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and research suggest that exclusion does not lead to power use when an actor acquires the 

same valued resource from the same partner at a later point in time.  

In the second scenario, B does not retain the resource valued by A, but instead 

receives a different resource that is valued by A.  If the resource B acquired is just as 

valuable to A as the resource B forfeited, then no power use will emerge.  While an actor 

may be unable to acquire one valuable resource from a partner at one point, if the actor 

can acquire a different, though equally valuable, resource from that actor at another point, 

exclusion does not exist and power use will not occur. 

In the third scenario, B again forfeits the resource that A values, but in this case 

gains nothing that is valuable to A.  However, A is still able to acquire the resource from 

the actor with whom B exchanged.  The inability of an actor to acquire a resource from 

one partner does not preclude that actor from acquiring the resource from another partner 

at another time.  As long as B is able to acquire an equally valued resource at some point, 

B will not have been excluded and power use will not occur. 

Power use does not emerge in the three preceding scenarios because B was able to 

receive an equally valued resource after initially failing to receive a resource.  If in any of 

these situations the value of the resource decreased between the time B first failed to 

receive it and when it was received, power use would occur.  In such cases, the initial 

exclusion would lead to a reduction in the level of benefit experienced by B.  

Consequently, B would offer more initially in order to acquire the valued resource before 

its value declines, placing B at a power disadvantage.  Thus, failure to acquire a resource 
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will only constitute exclusion and lead to power use if no other, equally valued resource 

is acquired. 

These possibilities occur at different times as resource duplicability and 

transferability are varied.  Before explaining how, a final point must be made in regards 

to the emergence of power due to either ordering or exclusion.  Because the distribution 

of resources can change with mobile resource, affecting connections between relations, 

the conditions necessary for power use in an exchange relation may only exist some 

portion of the time.  In order for power use to occur, patterns of connections and the 

conditions for power must occur with some level of consistency.  Moreover, conditions 

must also favor one actor over the other on a regular basis.  For instance, if the same 

power mechanism favors B over A in one-quarter of exchanges and A over B in another 

quarter of exchanges, power use is not expected to emerge and actors will experience 

equal control.  There may be greater variation in the terms of agreements, but no position 

will experience greater average power than the other unless the direction of power use is 

consistent. 

Emergence of Control and Diversity Benefits 

 The emergence of control and diversity benefits is contingent upon the 

characteristics of the resources actors utilize in exchange.  Before explaining the 

processes leading to these outcomes for each type of resource it is necessary to introduce 

several elements that are common across the discussion of all four resource types.  In 

particular, I utilize a common network example and work under the same scope 

conditions in explaining the process of exchange with each resource configuration.   
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Network Example 

For each resource type, Figure 4.1 is used to demonstrate how the distribution of 

resources shifts during exchange.  In this figure, uppercase letters represent actors and 

lowercase letters represent resources.  All resources available in the network are listed 

alongside each actor.  An underline is used to indicate a resource that is currently under 

the actors’ control and can be used in an exchange.  Italics indicate a resource that has 

already been received and is no longer valued.  Resources represented by a standard font 

have not been acquired and are still valued.  The lines between actors represent the 

network of potential exchange relations.  Solid dark lines indicate that an exchange is 

currently possible between two actors; lighter, dashed lines indicate that the two actors 

cannot exchange with one another.  Lines switch from solid to dashed when two actors no 

longer have resources that each other values.  Lines will switch from dashed to solid 

when two actors who were previously unable to exchange acquire resources that enable 

them to exchange with one another.  The box network shown in Figure 4.1 is an equal 

power network for all resource types because all positions are automorphically 

equivalent.  The intent of the example is to demonstrate how changing resource 

characteristics alters the distribution of resources and actors’ abilities to exchange, not the 

emergence of power. 

Scope Conditions  

The first three scope conditions are standard scope conditions for social exchange 

theory. 

1. Actors behave in ways they believe will produce greater benefit for themselves.   
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2.  Actors are dependent upon one another for the outcomes they value and, as 

such, must exchange with one another to receive benefit.   

3.  Exchange between the same actors persists over time. 

Because patterns of benefits vary based upon the characteristics of resources 

exchanged, it is necessary to keep several other resource dimensions constant in order to 

concentrate on the effects of transferability and duplicability.  The theoretical argument 

presented here rests on the following additional scope conditions. 

4.  Resources are divisible, of known value, and are initially evenly distributed 

across the network.   

5.  All actors in a network control the same type of resources (e.g., all actors 

control duplicable, transferable resources, or all actors control non-duplicable, 

non-transferable resources). 

This condition is necessary to avoid the heightened complexity that is introduced 

when actors control resources with different characteristics (though future research 

should certainly address such situations). 

6.  All actors in a network initially control a single resource.   

7.  All actors in a network control a resource in a distinct domain. 

This condition, which departs from typical assumptions in both the social 

exchange and social network traditions, is important because variation in the 

substitutability/complementarity of resources influences how benefits are distributed 

(Yamaguchi 1996).  Thus, resources controlled by actors in a network are independent, 

neither substitutable nor complementary, and each distinct resource produces a different 
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benefit for actors.  In other words, no two actors possess resources that are substitutable 

for a third actor.   

8.  Resources are exchanged through a bilateral negotiation process.   

9.  Actors experience a benefit immediately upon exchange. 

Regardless of whether a resource can be used in a subsequent exchange, the 

exchange produces a benefit for actors.  In other words, realizing exchange value is not 

contingent upon sacrificing use value; actors do not have to choose between the two 

sources of benefit. 

10.  Actors become satiated upon receipt of a single resource in a particular 

domain. 

Actors can only benefit from receiving a particular resource once and are thus 

limited to exchanging for a resource once.  

11.  Resources are only replenished after all possible exchanges by all actors in a 

network have been made. 

This condition may be the most unusual in that it contrasts with the tendency in 

much social exchange research to assume resource pools are replenished after each 

exchange.  This particular condition exists in order to allow the transferable and 

duplicable capacities of resources to be exercised.  Resources must be replenished at 

some point to allow for exchange between the same actors to recur over time.  By only 

replenishing resources after all possible exchanges, actors are allowed to exchange 

resources to their furthest capacity.  In the following discussion, the time from initial 

resource allocation to replenishment is referred to as one period. 
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Overview 

The following discussion of each of the four resource types displayed in Table 4.1 

addresses four issues.  First, I provide a description of how exchange proceeds with that 

particular resource type.  This is followed by an example of how the distribution of 

resources and possibilities for exchange shift as exchange unfolds (using Figure 4.1).   

Second, I discuss how resource characteristics determine the types of connections 

that will emerge between relations, which affect the processes through which control 

benefits develop.  I identify whether the connection types will lead to power use via 

ordering, exclusion via competition, or exclusion via satiation.  I then describe the 

principles through which positions of structural power and centrality can be identified 

within networks.  For resource types that have been studied previously I specify 

appropriate measures of structural power.  For resource types that have not been studied 

in the context described here (i.e., transferable resources) I provide measures that can be 

used to identify positions with a control advantage.  I conclude with predictions for how 

control benefits will be ordered in each relation. 

Third, for each resource type I discuss the basis for structural centrality and the 

creation of diversity benefits during exchange.  I identify appropriate measures of 

centrality that can locate which positions have greater structural centrality and are 

expected to experience greater diversity benefits.  I then provide predictions for diversity 

benefits across positions for the resource type.   

I make predictions for both control and diversity benefits using the network 

shown in Figure 4.2.  While the principles described here apply to any network, the study 
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network was chosen because its positions vary on several network measures that are 

hypothesized to affect the level of benefits actors experience (a detailed rationale for this 

network is provided in the following chapter: Methodology). 

Fourth, for each resource type I explore the correlation between structural power 

and diversity across network positions by indicating the extent to which positions can 

have both forms of structural advantage.  I specify whether a single position can provide 

both types of benefits (positive correlation), one type of benefit (negative correlation), or 

whether the mechanisms that produce benefits operate independently (zero correlation).  I 

do this at the actor level by comparing the characteristics of positions that experience 

diversity benefits and have a control advantage across their relations. 

I begin with non-transferable resources, where understanding control and 

diversity benefits is rather straightforward since this type of resources has been the focus 

of previous studies.  Next, I discuss transferable resources, which have not been studied 

to the same extent and where the emergence of control and diversity benefits is not nearly 

as well understood.  Currently used measures of control and diversity cannot be applied 

directly to the exchange of transferable resources.  Thus, the section on transferable 

resources begins by explaining why control and diversity are difficult to measure with 

this resource type, followed by the introduction of procedures that can assist in locating 

structurally advantaged positions. 
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Predicting Advantage with Non-Transferable Resources 

Non-Duplicable, Non-Transferable Resources  

Non-duplicable, non-transferable resources are constrained to exchanges within a 

dyad.   Because such resources are non-duplicable, the provider forfeits the resource 

during exchange.  Because the resource is non-transferable, the recipient cannot use it in 

subsequent exchange.  Examples include resources such as such as awards, wedding 

vows, and votes.  Once utilized in exchange, these resources cannot be used in another 

exchange by either party.  When actors possess a single such resource they can 

participate in only one exchange before exhausting their resource.   

An example of the exchange of non-duplicable, non-transferable resources is 

shown in the first column of Figure 4.1.  The first row shows the network before any 

exchange has taken place, when all actors control their original resource.  Because each 

actor values the resources controlled by all other actors, they can exchange in any of their 

relations.  The second row shows the network after A has exchanged with B and C has 

exchanged with D.  A received the benefit of B’s resource (b) and forfeited its own (a) 

during the exchange; the same process occurred for C and D.  Due to the non-duplicable, 

non-transferable nature of the resource when actors exchange, they are out of resources.  

Lines have become lighter and dashed to indicate where exchange is no longer possible.  

At time 2, no exchange is possible because none of the actors controls a resource. 

Connections and Control Benefits 

When actors have only a single, non-duplicable, non-transferable resource to 

exchange, negative connections between relations are created.  Actors must compete to 
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acquire each other’s single resource (using their only resource in the exchange), thus 

exclusion driven by competition is the only mechanism that can produce power.  

Satiation will not produce power use because actors only have one source of a resource in 

a given domain.  Ordering does not create power use because actors can only participate 

in a single exchange; exchange in one relation is never contingent upon exchange in 

another relation.   

The exchange of non-duplicable, non-transferable resources is operationally 

similar to when relations are negatively connected.  Networks of such relations have been 

utilized in much prior exchange research (Bienenstock and Bonacich 1992; Cook and 

Emerson 1978; Friedkin 1992; Markovsky et al. 1993) and power use is well understood 

under such conditions.  With these resources, exclusion operates to produce power use 

via competition.  The power of a given position is a function of the probability of an actor 

participating in exchange (not being excluded).  Any of the measures developed to locate 

structural power in networks of negatively connected relations should be able to identify 

which position is most powerful in each relation.  Algorithms such as GPI or the 

Exchange Seek Likelihood (ESL), which have been designed to locate structural power in 

strong and weak power networks respectively (Lovaglia, Skvoretz, Willer and 

Markovsky 1995; Lovaglia and Willer 1999; Markovsky et al. 1988), should be able to 

locate structural power with this resource type.  Applying ESL calculations to the study 

network suggests that the A-B, A-C, and B-C relations will be equal power – actors will 

experience equal control in these relations – and D will experience greater control 
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benefits in both the C-D and D-E relations.1  In sum, control benefits will be ordered: A = 

B, A = C, B = C, C < D, D > E. 

Centrality and Diversity Benefits 

With non-transferable, non-duplicable resources actors participate in one 

exchange at most, thus diversity benefits can only be experienced over time as actors 

exchange across multiple opportunities.  Because diversity is produced by participating in 

exchange, diversity benefits are a function of a position’s likelihood of being included in 

exchange in any given period.  Positions with greater structural centrality will be included 

in more exchanges than less central positions, thus providing their occupants greater 

diversity benefits.  Participation likelihood ranges from zero, for someone with no 

partners, to one, for someone whose partners don’t have partners of their own.  

Algorithms designed to estimate a position’s likelihood of participating in an exchange 

when exclusion is the power-generating mechanism should also identify positions with 

the greatest opportunity for variety benefit.  One example is the Exchange-Seek 

Likelihood (ESL) algorithm which provides the probability of a position being included 

in exchange if actors choose their exchange partners randomly (Markovsky et al 1993).  

ESL values indicate that D will participate in the most exchanges, followed by A, B, C, 

and E equally.2 

                                                 
1 ESL values by position are: A=B=C=.74, D=1.0, E=.77.  An actor with a higher ESL value than a partner 
is less subject to exclusion than the partner and will make fewer concession than the partner during 
negotiations, providing the actor a control advantage. 
2 ESL actually indicates a slightly higher probability for E than A, B, and C (.77 vs. .74), however this 
difference is not expected to be large enough to produce observable differences. 
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Correlation of Benefits 

With non-duplicable, non-transferable resources control benefits and diversity are 

both a product of participation in exchange.  This is why the Exchange-Seek Likelihood 

is a useful measurement of both sources of structural advantage.  As likelihood of 

exchange increases so does an actor’s average power across relations as well as their 

diversity benefits.  Consequently, diversity and control benefits are positively correlated 

across positions.  This suggests that with non-duplicable, non-transferable resources, 

actors can maximize both control and diversity benefits if they are in the “right” position. 

Duplicable, Non-Transferable Resources 

Duplicable, non-transferable resources are more mobile than the previous 

resource type because the same resource can be used in more than one exchange.  

Duplicability allows the provider to maintain control of the resource after exchange and 

use it to produce a benefit for multiple partners.  In essence, each actor’s ability to 

provide resources—their supply—has increased.  However, because these resources are 

non-transferable the recipient cannot use it to provide benefit to someone else.  Thus, 

whoever controls a particular resource is the only possible provider.  Examples of such 

resources include emotional support, promises, favors, and other affective benefits.3 

An example of the exchange of this type of resource can be seen in the second 

column of Figure 4.1.  The second row shows that after A exchanges with B and C with 

D, those actors can no longer exchange with each other.  Each has received the benefit of 

                                                 
3 Oftentimes multiple people can provide these resources in natural settings.  In the setting assumed here, 
only a single actor can provide a resource in a given domain.  Thus, actors cannot provide equivalent 
emotional support, promises, favors, and affective benefits. 
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the others’ resource and doesn’t value exchanging for it again (this is indicated by the 

italicized resources a and b for actors A and B).  The lines between actors who 

exchanged have switched to lighter gray to reflect the impact of the changing resource 

distribution.  Actors still retain their original resource and can use it to exchange in their 

other relation.  This is what occurs next; exchange in the A-D and B-C relation takes 

place, with the outcome of this exchange displayed at Time 3.  Each actor has received 

the benefit of the resource controlled by both partners (for example, B has received 

benefit from A and C, which is reflected in the italicized a and c).  No exchange is 

possible at this point because no actors control a resource that a partner has not yet 

received. 

Connections and Control Benefits 

The combination of duplicability and non-transferability inhibits the emergence of 

power use because relations are null connected to one another.  The outcome of exchange 

in one relation has no bearing on exchange in other relations.  Power will not emerge due 

to exclusion via competition (i.e., actors will not compete to acquire a resource) because 

duplicable resources can be exchanged indefinitely; there are no inherent limitations on 

their supply.  Any failure to acquire a resource should only be temporary; when actors 

value duplicable resources, they should be able to acquire them at some point as long as 

they have a valued resource to provide in exchange.  From the perspective of someone 

seeking a resource, any resource that exists will always be available.  From a provider’s 

perspective, any resources controlled can be given to all potential partners, meaning no 
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one needs to be excluded because the supply of the resource was exhausted.  As 

described earlier, such temporary exclusion is not expected to produce power use.   

The non-transferable nature of the resource is key to the absence of exclusion via 

satiation.  Non-transferable resources do not change hands and only have one provider.  

When all partners control resources in different domains, no alternatives will exist and 

none will be created through exchange.  Thus, no one will be prevented from acquiring a 

resource because the resource they are providing in return has already been received.   

 Finally, the non-transferability of the resources does not allow exchanges to be 

contingent upon one another.  Consequently, no power use can arise due to ordering.  In 

sum, when duplicable, non-transferable resources are exchanged, no power use will 

emerge in relationships.  Expectations of control benefits are equal in all relations of the 

study network: A = B, A = C, B = C, C = D, D = E. 

Centrality and Diversity Benefits 

With duplicable, non-transferable resources, actors must acquire resources 

directly from whomever originally controls them.  Actors are expected to exchange with 

all of their partners because there is nothing to prevent exchange from occurring in any 

relation (i.e., exclusion).  Structurally central position provide the opportunity to increase 

diversity benefits by allowing actors to exchange with multiple partners directly.  Social 

network studies of this resource type have identified radial measures of centrality as 

useful for predicting diversity benefits.  In the present setting diversity benefits are 

expected to be a function of the number of partners, or degree (in network terms) 

(Wasserman and Faust 1994).  Actors with a single partner can acquire one resource at 
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most while actors with multiple partners can acquire resources from all of them, 

accumulating greater resource variety.  Diversity benefits will be ordered as follows: C > 

A = B = D > E.4   

Correlation of Benefits 

While power use will not emerge with duplicable, non-transferable resources, 

variation in diversity benefits across positions is possible.  Average control benefits will 

always be equal, although the variety of benefits actors receive can vary.  Thus, control 

and diversity benefits will not be correlated across positions.  With duplicable, non-

transferable resources, some actors may have greater diversity benefits as a consequence 

of having more partners than others, but control benefits will remain elusive. 

The Nature of Transferable Resources 

The exchange of transferable resources introduces a level of complexity to 

understanding the structural sources of diversity and control that is not seen with non-

transferable resources.  The source of this increased complexity is the capacity for the 

distribution of resources to change over time as exchange unfolds.  Partners may acquire 

or lose resources that ego values, which affects the ability for ego to acquire resources as 

well as the dependence of ego upon others.  Thus, before considering each combination 

of transferable resources it is important to explain in general how transferability affects 

the processes leading to diversity and control benefits.  The next section describes the 

implications of transferable resources – either duplicable or non-duplicable – for diversity 

benefits followed by control benefits. 

                                                 
4 Degree for each position: C=3, A=B=D=2, E=1. 
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Implications for Diversity Benefits 

Compared with the exchange of non-transferable resources, diversity benefits 

accrue to different positions when transferable resources are exchanged.  With 

transferable resources, the variety of resources acquired is independent of the number of 

partners with whom one can directly exchange.  Instead, actors acquire diverse resources 

when they are located between positions with access to a large variety of resources and 

are able to shuffle resources across the network (recall that actors experience a benefit 

even if the resource is later exchanged).  Positions that are active in conveying resources 

across the network will experience greater diversity benefits.   

Implications for Control Benefits 

Transferable resources create the possibility that relations will be positively 

connected.  For instance, in the A-B-C network, a transferable resource B receives from 

A has exchange value and can be used to facilitate exchange with C.  Thus, positive 

connections create the potential for ordering to create power use; whether it does depends 

upon which ordering scenario is produced.  Exclusion can also lead to power use with 

transferable resources, though this is contingent upon which exclusion scenario emerges.  

The presence of both positive and negative connections in a network makes predicting 

power use only marginally more difficult.  Research has already demonstrated how 

power use emerges in networks containing both types of connections (Corra and Willer 

2002; Willer 2003).  

The true difficulty in understanding control benefits with transferable resources is 

in determining the types of connection that exist between relations.  Previous research on 
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transferable resources has treated connection type as exogenous, making connections 

between relations fixed.  When connections are not fixed but allowed to vary as a 

function of resource characteristics, the exchange of transferable resources causes 

connection type to fluctuate.  This is because transferability allows the resources 

controlled by actors to shift over time.  Alters can not only lose resources that ego values 

by trading them with other actors, they can gain new resources that ego desires.  The 

availability of resources from partners changes throughout the course of exchange, which 

affects the dependence of actors upon one another.  The pattern of dependence among 

actors is the source of connection types; thus, as the dependence of actors upon one 

another changes, so does the connection between relations.  The connection between two 

relations may fluctuate over time between positive, negative, and null as exchange 

transpires.   

Contrast this with variations of non-transferable resources, where exchange only 

decreases actors’ capacity to provide valuable resources to one another.  With non-

duplicable resources, the capacity decreases when the resource is utilized in exchange 

with one partner; with duplicable resources, the capacity for alter to provide a valuable 

benefit to ego decreases once alter provides ego the resource (ego cannot receive it 

again).  With non-transferable resources, connections between relations are stable; two 

relations that are negatively connected or null connected will remain that way.   

The instability of connection type created by transferable resources has 

implications for dependence and structural power at any given moment.  The 

consequences of this are discussed separately below for non-duplicable and duplicable 
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resources.  But first, it is important to note that measures of power use in positively 

connected networks were not designed for such dynamic situations, where the type of 

connection between relations changes throughout the exchange process.  Such measures 

(i.e., Corra and Willer 2002; Willer 2003) can tell us how power use will be distributed 

when it emerges, but not when the conditions necessary for power use will exist.  In the 

present case, connection type is endogenously created and recreated through the sequence 

of exchange that transpires.  Before explaining how connection types develop for 

transferable resources, I introduce the measures that will be used to identify positions 

with structural advantages. 

Measures of Structural Advantage for Transferable Resources 

As mentioned in the conclusion of Chapter 3 (and evident in Table 3.1) measures 

to locate structural advantage are lacking for most transferable resources.  The goal of 

this section is to provide measures that can assist in identifying advantaged positions 

when transferable resources are exchanged.  Locating positions of structural centrality 

requires identifying measures that correspond with the movement of resources across the 

network.  Network research has identified medial measures as useful in locating positions 

that will experience diversity benefits.  I suggest the existing random-walk betweenness 

measure of centrality (Newman 2005) is a suitable measure and discuss this rationale 

below.  In order to locate structural power it is necessary to determine when exclusion 

and ordering will create power use by predicting the type of connections that will develop 

between relations.  I suggest two new measures that can help identify the type of 

connections that will emerge between relations.  Resource accessibility is relevant to the 
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creation of positive connections that will lead to power via ordering for transferable 

resources.  Cycles are relevant for identifying when negative connections will emerge and 

power use will develop through exclusion.  I will now describe how each of these 

measures captures the dynamics created by the exchange of transferable resources. 

Random-Walk Betweenness 

Several centrality measures exist and it is important to identify one that 

corresponds to the expected movement of resources (Borgatti 2005).  Under the 

conditions considered here, resources are expected to move through the network in no 

particular order.  They will not necessarily follow the shortest path across the network, 

but will travel randomly across relations.  In other words, actors will be indifferent 

between their potential partners.  Random-walk betweenness captures positions that are 

active in such a process by providing an indication of how often a position is located 

between other pairs of actors (Newman 2005).  This measure can indicate which 

positions will experience greater variety benefits when transferable resources, either 

duplicable or non-duplicable, are exchanged. 

Resource Accessibility 

 Measures to locate structural power under the more complex conditions created 

by transferable resources have not been developed.  With transferable resources, any two 

relations that share a common actor may potentially be positively connected.  However, 

only sometimes will positive connections develop and only sometimes will they lead to 

the use of power.  Resource accessibility can be used to identify those relations that are 
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positively connected to others where power use will develop, those situations that meet 

the criteria above for ordering to produce power use. 

Resource accessibility refers to the relative number of resources available to an 

actor outside of a given relationship.  Resources are more accessible to ego when they are 

closer in the network to ego than to alter.  The assumption is made that resources closer 

to ego will be acquired by ego before being acquired by alter; this assumption is not 

necessary if ego is the only route from the resource to alter.  For all of ego’s relations it is 

possible to compute how many resources are closer to ego than to alter.  Ego is at risk of 

an ordering disadvantage if the number of resources accessible through one alter is 

greater than the sum of the resources available through all other alters.  Recall that in 

order to acquire a resource, an actor must have a valuable resource to provide in return.  

In order for ego to acquire as many resources as possible from the alter with the greatest 

accessibility, ego must exchange with another alter first to acquire a resource that can be 

exchanged with the alter with greatest access.  While ego’s initial resource can be used to 

facilitate one exchange, subsequent exchanges with the same partner are contingent upon 

acquiring additional resources the partner has not yet received. 

For example, ego has two partners, A and B.  A has access to a single resource 

while B has access to three resources.  Ego has an initial resource that can be used to 

exchange once with B, thus acquiring one of B’s resources.  For ego to acquire another 

resource from B, ego must first exchange with A to acquire a resource that B values.  A 

does not need to exchange with ego in order to facilitate a subsequent exchange, thus ego 

is more dependent upon the relation than A.  Because dependence is unequal and 
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exchange across the relations is ordered – ego must exchange with A before exchanging 

with B – the conditions for ordering to create power use are met.  A will have a power 

advantage over ego. 

Resource accessibility can be used to identify the conditions for ordering to 

produce power in any network where transferable resources are being exchanged.  Once 

relations that are subject to ordering are identified, algorithms developed to predict power 

use due to ordering can be applied to estimate the degree of power use in each 

relationship.  I include the computational algorithm for Resource Accessibility in 

Appendix A. 

Cycles 

In order to locate structural power one must also identify those relations that are 

negatively connected, where the potential for exclusion is created.  I suggest the 

importance of cycles in determining when such situations will emerge.  Cycles are 

defined as a connected subset of a network containing at least three actors where each 

actor is connected to exactly two other actors in the subset.5  An example is the A-B-C 

sub-network of the study network (shown in Figure 4.2).  A resource available from one 

partner can move through the cycle and become available from a different partner.  For 

instance, A and B can exchange and receive each other’s resource without C as a liaison.  

Notably, cycles allow two of ego’s partners to acquire the same resource without ego as 

an intermediary.  For instance, partners on the cycle may exchange information with each 

                                                 
5 This is the equivalent of Wasserman and Faust’s (1994) definition of a cycle as, “a sequence of [at least 
three] nodes and lines, starting and ending with nodes, in which each node is incident with the lines 
following and preceding it in the sequence…all lines are distinct, and all nodes except the beginning and 
ending node are distinct” (pp. 105-108). 
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other, coming to share the same information, without ego having received it.  In larger 

networks, if those partners are more central in the network than ego it is possible for 

information to flow across the network with ego never receiving it.   

 The process through which cycles lead to negative connections differs by the 

duplicability of the resource.  With non-duplicable, transferable resources, cycles create 

the possibility for exclusion via competition.  With duplicable, transferable resources, 

cycles allow multiple sources of the same resource to exist, and power use can emerge 

through satiation.  These processes are described in greater detail below.  One thing that 

is constant across types of transferable resources is the tension cycles create between the 

pursuit of control benefits and the pursuit of diversity benefits.  The exact nature of this 

tension also varies by resource type, but in general, cycles often make it difficult to 

consolidate diversity and power.  These processes are discussed in greater detail when 

describing the correlation of benefits for each resource configuration.   

Predicting Advantage with Non-Transferable Resources 

 Non-Duplicable, Transferable Resources 

 Non-duplicable, transferable resources travel from actor to actor within a network.  

Examples consist primarily of the provision of material goods by one actor to another.  

Because the resources are non-duplicable, they are forfeited during exchange while a new 

resource is received.  For instance, an actor may exchange a book she has read for a book 

she hasn’t read.  The transferability of the resource means that the resource acquired 

could be used in a subsequent exchange.  Resources acquired by ego from one alter can 

be exchanged again so long as another alter who values the resource exists.   
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 With all transferable resources, the availability of resources in the network can 

fluctuate over time.  This can be seen in the example shown in the third column of Figure 

4.1.  Once again, the second row indicates the structure of the network after A has 

exchanged with B and C with D.  As with the previous resource types, actors who have 

exchanged no longer value exchanging with each other; however, the reason for this 

differs from the previous case.  In this example, A and B don’t want to exchange with 

each other because each now possesses the resource previously controlled by the other; A 

controls b and B controls a.  While their original resource has been forfeited (because it is 

non-duplicable), the resources exchanged are transferable; thus, actors can exchange the 

resource they’re received in their other relation.  During this second exchange, actors 

acquire a resource that is valued by their first partner, making it possible for exchange to 

occur again in that relation.  Row 3 shows the network at this point in time.  A and B can 

exchange again because A controls c, which B still values, and B controls d, which A still 

values.  The transferability of the resource allows the possibility of exchange between 

partners to fluctuate over time.   

Connections and Control Benefits 

When resources are transferable and non-duplicable, power can emerge through 

the ordering mechanism.  This is because transferable resources create positive 

connections between relations as described earlier.  Recall that positive connections lead 

to ordering when 1) an actor must exchange in one relation in order to facilitate an 

exchange in a second relation and 2) the first exchange is not the first half of an ordered 

exchange for the partner.  In examining the study network (Figure 4.2), it is clear that all 
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actors but E may have the opportunity to acquire a resource in one relation and use it in 

another.  Thus, only E will never be disadvantaged due to ordering.  In order to determine 

where ordering will occur, we must identify relations where contingent exchanges will 

consistently occur that also meet the two requirements above for ordering.  The measure 

of resource accessibility is able to identify such situations.  Resource accessibility 

indicates that the only instance of ordering will occur in the D-E relation, where E has an 

advantage over D.  D will need to exchange with E in order to acquire a resource that can 

be exchanged with C.  Ordering does not appear in any of the other relations because no 

other actor will consistently need to exchange in one relation prior to another.  Actor C 

has two resources available through D (one from D, and one from E through D) while A 

and B can each provide one resource to C.  C’s exchange with each partner can follow 

any sequence, thus no partner will consistently be needed to provide a resource that 

another partner values.  Similar logic applies to A and B, who can exchange with their 

partners in either order, which inhibits the development of power through ordering. 

Power use will not arise through exclusion due to satiation.  The non-duplicability 

of resources prevents alternative sources of the same resource from appearing.  Thus, 

actors will not be in the situation of having to choose between partners, exchanging with 

only one before becoming satiated.   

However, it may be possible for exclusion due to competition to appear, though 

only sometimes will it lead to power use.  Let me explain how such a situation could arise 

before explaining the conditions under which it will occur consistently enough for power 

use to emerge.  Competition-based exclusion occurs when ego values exchange with a 



 104

partner, but the partner exchanges the resource with someone else.  Ego will not receive 

that resource again from that partner.  However, the partner may receive a resource in 

return that is equally valuable to ego or ego may be able to acquire the resource directly 

from the partner to whom it was traded.  In either case, if the resource ego receives is as 

valuable as the resource ego did not receive, power use will not occur.  If instead, ego is 

only able to acquire a less valuable resource, the initial exclusion will produce power use. 

It is possible for transferable resources to decrease in value over time.  Such is the 

case if a resource has exchange value at time 1, but by time 2 loses its exchange value 

because potential partners have already received it.  This can only occur when two actors 

are located on the same cycle, allowing them access to the same actors.  For example, in 

the study network, C’s resource has exchange value for A at time 1; A could exchange it 

with B.  However, if C instead exchanges with B at time 1, when time 2 arrives, the 

resource C then controls (obtained from B) no longer has exchange value for A.  A still 

values the resource for the use value it can provide; but A cannot exchange that resource 

with B (because it is B’s original resource) and will not experience any additional benefit 

such an exchange would provide.  When resources become less valuable because they 

lose their trade value, power use can arise.   

This situation can emerge in networks that contain a cycle and some actors on the 

cycle are more central than others (based on betweenness centrality).  Since the study 

network does not exhibit this pattern; the network in Figure 4.3 can be used to 

demonstrate how the loss of exchange value will lead to power use.  An actor will be 

subject to ordering when located on a cycle with partners on the cycle who all have 
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higher betweenness centrality.  Such an actor occupies a position that is not vital to the 

flow of resources through the network, but is connected to partners who are involved in 

conveying resources across the network.  An example is the position of C as shown in 

Figure 4.4.  Resources can flow back and forth through the network, primarily through B 

and D.  This is evident in the betweenness centrality scores: B=D=3, A=C=E=0.  Position 

C is at risk of only participating in a single exchange if either B or D provides C a 

resource that the other has already received (i.e., B gives A a resource that D no longer 

values).  If this occurs, C will have received a resource that once had exchange value, but 

now only has use value.  If this occurs consistently, then C will experience exclusion. 

This type of exclusion leads to the use of power by the more central actors (B and 

D).  C will offer more to B and D in order to receive resources from them before they 

exchange directly.  To do this, C must make exchange more profitable for B and D than 

the direct B-D exchange.  In essence, C is trying to establish itself as a broker between B 

and D such that all resources will travel through C, allowing C to participate in more 

exchanges and receive greater diversity benefits.  Such a pattern of exchange is less 

beneficial for B and D because they will participate in fewer exchanges than if they 

bypassed C.6  To make this worthwhile for B and D, C must sacrifice power in exchanges 

with both partners. 

Competition exclusion is not expected to lead to power use in the study network.  

In this network, A, B, and C are located on a cycle.  However, A and B have equally low 

                                                 
6 Bypassing C, each would obtain 3.5 resources during each period (1. B-D exchange, 2. A-B, D-E 
exchange, 3. B-D exchange, 4. B or D exchanges with C).  Going through C, B and D would only obtain 3 
resources each on average. 
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betweenness centrality compared to C (A=B=0, C=4).  Both A and B may have 

experiences where C exchanged with the other partner (B or A), such that resources lose 

their exchange value.  In this case, ego (A or B, whichever is excluded) experiences 

exclusion in both relations.  If A and C exchange, then both have excluded B and 

whoever exchanges with B will provide B a resource that does not have exchange value.  

If this occurs repeatedly to either A or B, power use will exist.  However, there is no way 

of predicting which actor, A or B, would exchange more often with C because both 

positions are structurally equivalent, and their structural power is always identical.  There 

may be greater variation in the control benefits, however it can be attributed to strategy, 

not to the structural power of a position. 

In sum, only ordering will create unequal control benefits in the study network.  

The Resource Accessibility measure indicates that E will have an ordering advantage 

over D.  In all other relations, control benefits are expected to be equal.  Thus, 

expectations for control benefits are: A = B, A = C, B = C, C = D, D < E. 

Centrality and Diversity Benefits 

The accumulation of diversity benefits can be estimated with the use of random-

walk betweenness.  This suggests the following order of diversity benefits: C > D > A = 

B > E.7  C’s position allows C to mediate the exchange of four of the resources in the 

network.  C is expected to receive the most diverse resources, possibly receiving all of 

them.  D can mediate the flow of three resources and should have the second highest 

diversity.  A and B are in somewhat of a peripheral position where they will not often be 

                                                 
7 Betweenness scores: A=B=0.50, C=.83. D=0.70, E=0.40. 
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able to acquire many different resources.  It is possible for A and B to acquire three of the 

resources each if they are able to cooperate with one another in their exchanges with C.  

Such coordination would entail: 1) A and B exchange with each other, 2) each exchanges 

with C, acquiring distinct resources, and 3) A and B exchange with each other again.  

This would provide A and B with all resources but one.  However, this possibility is 

unlikely due to the tacit coordination it would require and its dependence upon C to act as 

an efficient and reliable resource distributor.  Thus, A and B are expected to receive 

lower diversity benefits than D.  Finally, E will experience the lowest diversity benefits 

because its peripheral position only allows for a maximum of one exchange. 

Correlation of Benefits 

With non-duplicable, transferable resources, diversity and control benefits are 

either not correlated or inversely correlated.  The exact correlation depends upon the 

structure of the network.  Generally, resource accessibility indicates a possible power 

disadvantage for actors who are able to capitalize on the transferable nature of the 

resources exchanged because such actors will need to acquire resources in some relations 

to utilize in other relations.  However, these are often the positions with higher structural 

centrality; they provide access to the most resources and actors in such positions will 

experience the greatest diversity benefits.  Those in less central positions that do not 

allow them to transfer resources further may have a power advantage due to ordering, but 

participate in fewer exchanges.   

In the study network, diversity and control benefits are only expected to be 

slightly negatively correlated.  While the least central positions will have an advantage 
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when ordering exists in a network, the most central positions may or may not be at an 

ordering disadvantage.  In the study network, the most central position C is not at an 

ordering disadvantage because C has enough resources available from A and B to acquire 

all resources from D.  In a sense, C’s network is balanced and C can exchange with A, B, 

and D in any order, never having to rely on one specific partner to facilitate exchange 

with another.  Were another resource available from D (i.e., alter F were tied to D), C 

would then need to exchange with A or B in order to acquire all resources from D.  In this 

case, C would be at an ordering disadvantage and the inverse correlation between 

diversity benefits and control benefits would be stronger.  Overall, greater resource 

accessibility creates higher diversity benefits but may lead to lower control benefits.  

Because resource accessibility generally has opposite effects on control benefits and 

diversity benefits, the same position is unlikely to be the most advantageous for both 

types of benefit.   

In fact, this type of resource may create a tension between the development of 

control and diversity benefits.  For instance, in some positions, one may only be able to 

participate in more exchanges and increase diversity benefits by sacrificing power.  This 

is the dilemma faced by C in the Figure 4.3 network due to C’s particular location on the 

cycle.  C can only increase diversity benefits by offering more control to B and D.  By 

making it difficult to experience both power and diversity benefits, non-duplicable, 

transferable resources may force actors in some positions to choose which type of benefit 

to maximize.   
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Duplicable, Transferable Resources   

When actors exchange duplicable, transferable resources, both actors will control 

both resources afterwards.  The duplicable nature of the resource allows actors to retain 

their original resource while also providing them to their partners.  The transferable 

nature of the resource allows actors to exchange resources they have received.  Because 

received resources are also duplicable, they are not forfeited when they are exchanged 

with another partner.  Once duplicable, transferable resources are received, they are never 

lost.  Information, ideas, and gossip are examples of resources that exhibit these 

characteristics.   

When duplicable, transferable resources are exchanged in a network, they spread 

across the network as new actors acquire them.  This diffusion alters the distribution of 

resources and increases the supply of resources available to actors.  The effect of such 

resource exchange can be seen in the fourth column of Figure 4.1.  The second row 

provides a picture of the network after the first exchanges have taken place.  Again, no 

exchange is possible in the A-B and C-D relations, again for a new reason.  In this case 

they do not value each other’s resource because they control the exact same resources.  

Each actor now controls two resources, their original and their partner’s (both A and B 

control a and b).  The difference between this resource type and all others becomes 

evident at this point.  All actors control more than one resource, and their control only 

expands as exchange unfolds.  The third row shows the network after actors have 

exchanged with their other partner for that partner’s original resource (i.e., B exchanged 

with C and received c).  This exchange has altered which exchanges are possible in the 
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network.  Importantly, exchange is again possible in each actor’s first relation (the A-B 

and C-D relations).  All actors have acquired a resource that the original partner values.  

Moreover, exchange is still possible in the second relation (A-D and B-C).  At this point, 

actors can exchange with either of their partners.  For instance, A, who still values 

resource c, can acquire it from either B or D.   

Connections and Control Benefits 

When resources are duplicable and transferable, both positive and negative 

connections can exist and power use can arise through both exclusion and ordering.  

Ordering is produced through the same process as described for non-duplicable 

transferable resources.  The transferable nature of the resource allows actors to use 

received resources in subsequent transactions.  This creates the situation where relations 

are positively connected though only in some will the conditions for ordering to create 

power use be met.  Resource accessibility can be used to identify which positively 

connected relations will be ordered and produce power use.  In the study network, the 

only ordering advantage is created in the D-E relation and advantages E as described for 

the preceding resource type. 

With duplicable, transferable resources, exclusion emerges from a different 

source as in earlier contexts.  In the earlier discussion of non-duplicable resources, both 

transferable or non-transferable, exclusion occurred through competition; actors 

competed to acquire a resource from a partner who forfeited the resource during 

exchange.  With the current duplicable, transferable resources, actors never lose their 

resources, meaning a potential partner will never run out of resources before exchanging 
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with ego and competition exclusion is impossible.  No actor will ever be excluded from 

exchange because a partner exchanged a valued resource with a different actor.   Thus, 

exclusion via competition will never arise.   

However, exclusion due to satiation may form the basis of negative connections 

that create power use.  While only a single copy of each resource exists initially, the 

process of exchange generates several copies of the same resource.  This allows multiple 

actors to control the same resource and possibly become alternative sources for one 

another.  If ego has multiple suppliers of a valued resource but only needs only to 

exchange with one partner, then negative connections exist and satiation can produce 

exclusion.   

Cycles are key in identifying where satiation exclusion will exist and power use 

will develop.  Location on a cycle does not itself create a power advantage.  For instance, 

if all actors in a network are located on the same cycle, and it is the only cycle in the 

network, then they will be in the same automorphic position.  This is the equivalent of a 

ring-shaped network where no one will have a consistent power advantage.  Location on 

a cycle leads to power only when some actors have better alternatives to exchanging on 

the cycle than others.  Actors with access to more resources outside a cycle can afford to 

wait while their partners on the cycle exchange, thus creating multiple copies of their 

resources and alternative sources.  For example, the only cycle in the study network is A-

B-C. Only C has access to resources outside the A-B-C cycle (from D).  C can exchange 

with D while waiting for A and B to exchange with each other.  Once A and B exchange, 

they become alternative sources for C for each of their original resources.  Thus, the A-C 
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and B-C relations are negatively connected, and C will have a power advantage over 

them in subsequent exchanges.  These are the only relations where negative connections 

can exist, thus exclusion will not create power in other relations.   

Two possible mechanisms of power use (exclusion and ordering) raises the 

question of what happens when both mechanisms operate in the same relation.  First, 

consider the scenario where ordering advantages one actor while exclusion favors the 

other.  In cases where ordering and exclusion favor different partners in the same relation, 

the effect of exclusion will supersede the effect of ordering (Corra and Willer 2002).  The 

actor with alternative partners will experience a power advantage even if a subsequent 

exchange is contingent upon exchange with one of the partners.  For instance, suppose 

that in the study network C must exchange with A or B before exchanging with D.  While 

A and B have a potential ordering advantage over C, C’s ability to exclude one of them 

will wipe out any possible control due to ordering and give C the control advantage in 

those relations. 

In the second scenario, one actor has an advantage due to both ordering and 

exclusion.  In such a situation, the direction of the advantage is clear.  However, this type 

of situation will not emerge in any network under the assumptions made here.  Actors 

will only have an ordering advantage when they are peripheral in the network and their 

exchange of received resources is limited.  Conversely, actors will only experience an 

advantage based on exclusion when they are located on a cycle and have alternatives off 

of the cycle.  Such positions offer too many possible exchanges for an actor to 

consistently be unable to exchange a resource received.  This distinction between the two 
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scenarios becomes important below when discussing the correlation of control and 

diversity benefits. 

In sum, when duplicable, transferable resources are exchanged, power use will 

arise through exclusion and ordering.  E will have an advantage over D due to ordering; 

C will have an advantage over both A and B due to exclusion.  Control benefits in all 

other relations (A-B and C-D) will be equal: A = B, A < C, B < C, C = D, D < E. 

Centrality and Diversity Benefits 

Random-walk betweenness is again an important determinant of diversity, with 

more central positions able to take part in a greater number of exchanges and receive a 

greater variety of resources.  As with the previous resource type, A and B could 

cooperate with one another and ensure that each receives three of the four resources 

available in the network.  However, this would require either A or B to overcome the 

pressures toward competition between themselves that the quest for control initiates.  For 

greater diversity benefits, either actor would need to abandon attempts at control and 

focus on diversity.  Moreover, the basis for such a strategy requires that actors come to 

understand the network structure and see that C regulates the flow of resources to A and 

B. This seems unlikely, thus predictions for diversity benefits are ordered as: C > D > A 

= B > E.   

Correlation of Benefits 

The correlation between control and diversity benefits is contingent upon the 

mechanism creating power.  Diversity benefits are derived from structural centrality, 

which is positively correlated with exclusion but negatively correlated with ordering.  
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Actors experience a power advantage from exclusion when they are located on a cycle 

and have better alternatives off the cycle than their partners.  Such positions are also 

likely to be more central in the network than their partners’ positions (though this 

likelihood may decrease as network size increases), creating a positive correlation 

between control and diversity benefits.  The opposite is true when power use is created 

due to ordering.  An ordering advantage is created when ego cannot exchange a received 

resource during exchange while the partner can.  This occurs when ego is more peripheral 

in the network, giving ego lower centrality.  Actors in central positions will never have a 

control advantage due to ordering.  Thus, structural centrality and power use due to 

ordering are negatively correlated.   

It is possible for actors to experience both diversity and control benefits with 

duplicable, transferable resources.  This will only occur when actors are located in a 

structurally central position, giving them diversity benefits, as well as on a cycle where 

power can be gained through exclusion.  The key to acquiring both forms of benefits is a 

central location with partners on a cycle who can provide the same resource. 

Intermediate actors (neither central nor peripheral) may experience an inverse 

correlation between control and diversity benefits, especially when they are located on a 

cycle.  When positions on the cycle are automorphically equivalent (i.e., A and B in the 

study network) it becomes likely that actors will pursue either diversity or control, but 

not both.  One actor may act as a conduit between others on the cycle, sacrificing power 

in the process but benefiting through a greater diversity of resources.  Another actor may 

sacrifice diversity in order to experience power in a smaller number of exchanges.  This 



 115

is likely to occur in the A and B positions of the study network, with one actor pursuing 

diversity and the other pursuing power.  However, it is impossible to determine from the 

structure of the network which actors will pursue each strategy.   

Hypotheses 

Based on the preceding discussion, the following hypotheses are proposed.  Three 

types of hypotheses are proposed for each resource type: 1) the distribution of control 

benefits across relations, including the mechanisms contributing to unequal control 

benefits, 2) the ordering of diversity benefits across positions, and 3) the correlation 

between control and diversity benefits across positions.  Note that for all resource types, 

in relations where no power use is expected, actors will receive equal control benefits.   

Non-Duplicable, Non-Transferable Resource Hypotheses 

 Hyp 1:  Control benefits will be ordered: A = B, A = C, B = C, C < D, D > E. 

 Hyp 1a:  Unequal control benefits will be due to competition exclusion. 

 Hyp 2:  Diversity benefits, as measured by Exchange-Seek Likelihood, will 

take the following order across positions: D > A = B = C > E. 

 Hyp 3: Control and diversity benefits will be positively correlated across 

positions. 

Duplicable, Non-Transferable Resource Hypotheses 

 Hyp 4:   Control benefits will not emerge in any relation: A = B, A = C, B = C, 

C = D, D = E. 

 Hyp 5:  Diversity benefits, as measured by degree, will take the following 

order across positions: C > A = B = D > E. 
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 Hyp 6: Control and diversity benefits will not be correlated across positions. 

Non-Duplicable, Transferable Resource Hypotheses 

 Hyp 7:  Control benefits will be ordered: A = B, A = C, B = C, C = D, D < E. 

 Hyp 7a:  Unequal control benefits will be due to ordering. 

 Hyp 8:   Diversity benefits, as measured by random-walk betweenness, will 

take the following order across positions: C > D > A = B > E. 

 Hyp 9:  Control and diversity benefits will be negatively correlated across 

positions. 

Duplicable, Transferable Resource Hypotheses 

 Hyp 10:  Control benefits will be ordered: A = B, A < C, B < C, C = D, D < E. 

 Hyp 10a:  Unequal control benefits will be due to both satiation exclusion and 

ordering. 

 Hyp 11:  Diversity benefits, as measured by random-walk betweenness, will 

take the following order: C > D > A = B > E. 

 Hyp 12: Overall, control and diversity benefits will not be correlated across 

positions. 

 Hyp 12a: Control benefits due to exclusion will be positively correlated with 

diversity benefits. 

 Hyp 12b: Control benefits due to ordering will be negatively correlated with 

diversity benefits. 
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Table 4.1: Connection Type, Mechanisms Producing Benefit, and Measures by Resource Configuration 
 

 Non-Duplicable Duplicable 

Non-
Transferable 

 
Examples 

Votes, Awards 
 

Control Benefits 
Connection Type: Negative 

Mechanism: Exclusion via Competition 
Measurement: Exchange-Seek Likelihood 

 
Diversity Benefits 

Diversity Source: Likelihood of exclusion 
Measurement: Exchange-Seek Likelihood 

 

 
Examples 

Favors, Support 
 

Control Benefits 
Connection Type: Null 

Mechanism: None 
Measurement: N/A 

 
Diversity Benefits 

Source: Direct Connections 
Measurement: Degree 

Transferable 

 
Examples 

Toys, Material goods 
 

Control Benefits 
Connection Type: Positive, Negative, Null 

Mechanism: Ordering, Exclusion via Competition 
Measurement: Resource Accessibility, Cycles (with 

Betweenness Centrality) 
 

Diversity Benefits 
Source: Network centrality  

Measurement: Random-Walk Betweenness 
 

 
Examples 

Ideas, Information 
 

Control Benefits 
Connection Type: Positive, Negative, Null 

Mechanism: Ordering, Exclusion via Satiation 
Measurement: Resource Accessibility, Cycles 

 
Diversity Benefits 

Source: Network centrality 
Measurement: Random-Walk Betweenness 
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Figure 4.1: Changes in Resource Distribution and Exchange Possibilities by Resource Type 
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Resource Configuration

Uppercase letters refer to actors.  Lowercase letters index all resources available in the network.  Currently controlled 
resources are underlined.  Resources no longer valued are italicized.  Resources in standard font have not been received and 
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Figure 4.2: Study Network 
 
 A 

B 

C D E 



 120

Figure 4.3: House Network 
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CHAPTER 5:  METHODOLOGY 

A laboratory experiment was used to test the hypothesized effects of resource 

characteristics on exchange outcomes.  During the experiment, subjects were placed into 

network positions where they negotiated with one another over the exchange of tokens.  

When acquiring tokens from one another, subjects received points that were converted 

into money at the end of the experiment.  Tokens differed in their duplicability and 

transferability across experimental conditions.  The experiment was designed to meet the 

traditional scope conditions of social exchange theory (Molm and Cook 1995).  Subjects 

were dependent upon one another for valued resources (operationalized as points that 

were worth money); subjects were recruited for their desire to earn more of those 

resources; and, they engaged in repeated exchange over time. 

Experimental Design 

The experiment incorporated a 2 × 2, crossing the duplicability (duplicable vs. 

non-duplicable) and transferability (transferable vs. non-transferable) of resources – 

operationalized as tokens that subjects exchanged – resulting in four conditions (see 

Table 5.1).  Within each condition, all subjects exchanged the same type of resource 

throughout the experiment.   

Undergraduate student subjects were randomly assigned to one of the five 

network positions represented in Figure 5.1, where they remained for the duration of the 

experiment (positions were assigned the letters V-Z, which correspond to positions A-E 

used in the preceding chapters).  This network was chosen because it contains positions 

that vary in the characteristics that are expected to affect the accumulation of benefits 
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(e.g., centrality, availability of alternatives, cycles, and resource accessibility).  For 

instance, at least some positions in the network vary for each of the centrality measures 

expected to predict diversity benefits across resource types (ESL, degree, and random-

walk betweenness).  Availability of partners varies across positions (i.e., D has a 

completely available partner in E, while all of C’s partners have other potential partners), 

which is key for the operation of exclusion.  The network also contains a cycle, with 

positions A, B, and C located on the cycle, while D and E are not.  Finally, resource 

accessibility varies across relations, which is necessary for ordering to occur and lead to 

unequal control benefits. 

One other important point about this network is that positions A and B are 

structurally equivalent, meaning they have ties to the same other positions (Wasserman 

and Faust 1994).  This has two implications; first, because A and B have identical ties to 

others, they are in equivalent structural locations in the network.  Since structural position 

is the source of benefits, the two positions should have identical outcomes.  Second, 

when these two structurally equivalent positions are connected to one another, neither 

will be advantaged in their relationships.  Neither position has a structural advantage over 

the other, meaning control and diversity benefits will be equal for any resource type. 

Ten cases were run in each condition, for a total of 40 cases.  With 5 subjects per 

case, a total of 200 subjects were utilized for this research.  These subjects were 

randomly assigned to conditions and one of the 5 network positions therein.   
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Subjects 

Subjects were drawn from the population of undergraduate students attending the 

University of Arizona in the Fall of 2005.  Subjects were recruited through four sources: 

1) the pool of research subjects maintained by the Economic Science Laboratory, 2) an 

advertisement in the University of Arizona student newspaper, 3) a series of flyers posted 

in various locations on the University of Arizona campus, and 4) flyers distributed in 

several Sociology classes. 

Experimental Procedures 

To prevent individual status characteristics from influencing behavior, all 

interaction between subjects took place via computers that were linked to form a network.  

The computer program controlling all aspects of the experiment was developed using z-

Tree (Fischbacher 1999).  Subjects were placed at individual computers located within 

cubicles.  The laboratory contained 40 computers so multiple cases were run 

simultaneously.  While subjects were able to see one another before and after the 

experiment, the sheer number of subjects combined with the computer-mediated 

interaction prevented subjects from knowing the identity of their exchange partners.  

Once seated, subjects were given detailed instructions (shown in Appendix B), followed 

by practice rounds, the experimental exchange phase, and a post-experimental 

questionnaire.  During the experiment subjects were able to exchange a token under their 

control for a separate token under another subject’s control.  Possible exchange partners 

were limited by the shape of the network, and information was restricted – subjects were 
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only aware of their immediate partners and the resources they could provide, not the 

entire network.   

Structure of Exchange 

The experiment was structured such that each case contained multiple periods, 

and within each period a number of rounds.  During a period, subjects could exchange as 

often as their resources allowed.  Subjects began each period with a single, unique 

resource operationalized as a token identifiable by a letter (A, B, C, D, and E).  Subjects 

could only exchange with one another if they each had a token the other had not yet 

received.  In each condition, subjects knew which tokens were controlled by every 

partner.  In the duplicable, transferable resource condition, it was possible for subjects to 

control more than one token.  Because only one token can be used in each exchange, 

when a partner controlled more than one valued token the subject was required to select 

which token he or she wanted to receive.  In the other three conditions, subjects could 

only control one token at a time, so that token was automatically provided during 

exchange. 

Negotiation Procedure 

 Within each period, subjects had a predetermined number of rounds during which 

negotiations took place and exchange could occur.  Negotiation consisted of a series of 

offers and counteroffers that took place simultaneously with each partner.  Within each 

round, all subjects made an offer to each partner with whom they could exchange.  Offers 

took the form of requests for a number of points, which the computer converted into an 

offer to the partner.  In order to eliminate concerns for equitable exchange (Cook and 
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Emerson 1978), subjects knew only know how much they could receive from an 

exchange, not what their partner would receive.  After the first round, subjects were 

informed of the offers made to them by other subjects.  Subjects could accept another’s 

offer, repeat their own offer, or make a counteroffer.  When an agreement was reached 

subjects learned with whom they exchanged and the number of points they received.  

Negotiations continued until all possible exchanges were made or the predetermined 

number of rounds had transpired (discussed below and presented in Table 5.1). 

For an exchange to occur, subjects had to agree on how to split a pool of 24 

points.  Requests were initially set at 24 points in each relation (offering each partner 0 

points).  From there, subjects could lower their requests in one or all relations, offering 

their partners more, until an agreement was reached: one subject’s request was less than 

or equal to another’s offer.  For instance, if A requested 14 points from C (making C an 

offer of 24 – 14 = 10 points) and C requested 12 points from A (offering A 12 points) no 

agreement was made.  Only when the sum of requests was less than or equal to 24 points 

could an agreement be reached.  Once an agreement was reached, subjects exchanged 

tokens on that round.  If A lowered its request to 12 points (offering C 12 points) while C 

kept its request at 12 points then an agreement could be reached; in this case, the sum of 

requests is equal to 24 points.  If A and C reached an agreement, they would provide one 

another their token (the exact nature of this provision depends upon the characteristics of 

the resource and is discussed in detail below).  After offers were made and/or exchange 

occurred, another round would begin if any subjects in the network could still exchange 

(i.e., if A and C could exchange again, or if two other actors, such as D and E, could 
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exchange).  If no exchange was possible or a predetermined number of rounds was 

reached the period ended and a new period began.  At that point, subjects’ records of 

tokens received on the period were erased and their initial token was replenished. 

Information Provided to Subjects 

Subjects’ computer screens kept track of the movement of tokens in different 

sections of the screen.  The information presented to subjects depended upon the 

condition and the relevance of the information to subjects.  Examples of the interface for 

all four conditions are included in the instructions for subjects, located in the appendix.  It 

was always important for subjects to know which token is under their control; these are 

the only tokens that can be used during exchange.  In some conditions, subjects could 

lose control of a token by providing it to someone else during exchange (in the non-

duplicable conditions), or gain control of a token by receiving it in exchange (in the 

transferable conditions).  Subjects can only provide a token under their control to another 

subject during exchange; thus, the token currently controlled by the subject was listed in 

a column with the heading, “Token you control.”  In the duplicable, transferable resource 

condition, where subjects could control multiple tokens simultaneously, this was listed as 

“Token(s) you control”.  It is also important for subjects to know which tokens they had 

already received and could not receive again.  Tokens previously received were listed in a 

column with the heading, “Tokens previously received” (in the non-duplicable, 

transferable resource condition, where subjects forfeit and acquire tokens, this list 

included the subject’s original token).  Information on tokens received was not shown in 

the duplicable, transferable condition since tokens received are the same as tokens 
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currently controlled.  Subjects were also shown information about their partners, 

including which token(s) each of their partners currently controlled and, when 

appropriate, tokens previously received by partners (the duplicable, non-transferable and 

non-duplicable, transferable conditions).  Information in each of these sections was 

updated after every exchange.  At the end of a period, each section was reinitialized and 

all subjects only controlled their original token. 

At the end of the experiment, subjects were informed of their cumulative earnings 

before responding to a post-experimental questionnaire.  Subjects were then debriefed 

and paid the amount of money they earned.   

Manipulations 

The duplicability and transferability of tokens were varied across experimental 

conditions.  In general, in the duplicable conditions, subjects could exchange the same 

token with multiple partners; in the non-duplicable conditions subjects forfeited their 

token during exchange.  Subjects exchanging transferable resources could use tokens they 

received in subsequent exchanges while subjects exchanging non-transferable resources 

could not exchange tokens received.   

The first manipulated factor was the duplicability of the resources subjects 

controlled.  Recall that in all conditions, subjects were provided with a single, unique 

token at the beginning of each period.  In the non-duplicable conditions, the token was 

forfeited and could not be given again to a different subject.  Subjects lost their token 

during exchange and could not use it again.  In the duplicable conditions, subjects 
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retained control of a token following an exchange.  Thus, the same token could be used in 

multiple exchanges. 

The second manipulated factor was resource transferability.  In the non-

transferable conditions, the tokens received by subjects could not be exchanged further.  

When subjects exchanged such tokens, they received points and the token received was 

recorded in the list of tokens previously received.  Thus, subjects experienced a benefit 

from the token, but they could not receive the same token again.  In the transferable 

conditions, tokens received by subjects could be used in a subsequent exchange.  When 

transferable tokens were received, they were added to the list of token(s) currently 

controlled.  Any token on this list could be used to exchange with another partner.   

Periods and Rounds 

The nature of resource variation necessitated slightly different procedures in each 

condition.  The main difference is that the maximum number of rounds and periods 

varied across conditions, depending upon the mobility of the resource being exchanged, 

in an effort to control the length of the experiment and keep all conditions under two 

hours.  In addition, an attempt was made to allow as many exchanges as possible within 

this timeframe.  Thus, for each condition, the number of rounds per period is directly 

related to the number of possible exchanges.  More rounds per period increases the length 

of the period, meaning the number of periods must be decreased.  Across conditions, the 

number of periods was inversely related to the number of rounds per period.   

In the non-duplicable, non-transferable condition, when subjects exchanged, they 

forfeited the token they controlled (due to its non-duplicability) and did not gain control 
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of the resource received (due to its non-transferability).  Thus, subjects could only 

exchange once before losing their resources.  In this condition, subjects had four 

negotiation rounds to reach an agreement and exchange tokens.  After making one 

agreement, subjects were unable to engage in additional exchange during that period.  

This condition had 80 periods, each containing 4 rounds. 

In the duplicable, non-transferable condition, subjects could exchange once with 

every partner (because the token was duplicable but not transferable).  Thus, subjects 

could receive a benefit through exchanging with multiple partners, but they never gained 

control of any token beyond their initial allotment.  While subjects could exchange with 

multiple partners across rounds, they could only make one agreement on a given round.  

The number of possible exchanges per period ranged from one (position E) to three 

(position C) across positions.  This condition had 52 periods, each containing 6 rounds. 

In the non-duplicable, transferable resource conditions, subjects forfeited their 

token (because it was non-duplicable) and gained control of their partner’s token 

(because it was transferable).  Thus, subjects could exchange with multiple partners if the 

token they received during exchange was valuable to one of their partners and that 

partner had a token valued by the subject.  Position C could participate in up to four 

exchanges while position E was limited to one exchange.  This condition had 32 periods, 

each containing 8 rounds. 

In the duplicable, transferable resource condition, subjects retained control of the 

token they exchanged (because they were duplicable) and gained control of tokens 

received in exchange (because they were transferable).  Thus, subjects’ control of tokens 
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increased throughout the experiment.  The maximum number of exchanges per position 

was similar to Condition 3, with C able to participate in the most exchanges (4) and E the 

fewest  (1).  This condition also had 32 periods, each containing 8 rounds. 

Negotiation Structure 

The other difference between conditions is related to the structure of offers and 

counteroffers.  In non-transferable conditions, where subjects never gained control of 

other subjects’ tokens, subjects sought the same token from each partner across rounds.  

For instance, B’s request from C will always be for C’s initial token because C never 

gains control of other tokens.  Consequently, from round to round subjects could only 

raise their offers to one another until an agreement was reached.  That is, subjects could 

never lower their offers to one another within a given period. 

In the transferable conditions, subjects could gain control of new tokens when 

they exchanged.  Throughout a period, the same two subjects could negotiate over 

different tokens as one or both of them exchanged with other partners.  For instance, at 

one point in time, B may request C’s original token.  If C exchanges with A, gaining 

control of A’s token, then B has the opportunity to request A’s original token from C.  

The value that subjects place on a token can vary depending upon whether or not it can 

be used in a subsequent exchange.  In the preceding example, B may place a high value 

on C’s token because it could be exchanged with A.  If C exchanges directly with A, then 

A would no longer value receiving C’s token indirectly from B.  Consequently, due to its 

loss of exchange value, the value B places on C’s token decreases.  To allow this shift in 

value to be reflected in negotiations, subjects’ requests were reset to their initial level (24 
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points)any time either partner in a relation exchanged, either inside or outside the 

relation.  This loss of value could be reflected in B’s offer to C because once C 

exchanged with D, requests in all of D’s relations were reset to their original level (24 

points, offering partners 0 points).  Thus, if the value of C’s resource decreases, B could 

offer C fewer points. 

Outcome Measures 

 Control benefits exist when one subject has a power advantage over another.  A 

subject’s control benefits in a given relation was measured as the proportion of points 

exchanged in that relation received by the subject.  For example, A’s control advantage 

over B is computed as: 

 ControlAB = PointsAB / (PointsAB + PointsBA) 

PointsAB refers to A’s points from B and PointsBA refers to B’s points from A.  Because 

control is a relational concept, it was measured for each relation for every position.  Since 

A’s control over B is directly related to B’s control over A (ControlAB = 1 - ControlBA) 

ratios of control benefits are only reported for one position in each relation. 

 Diversity benefits are an individual-level outcome representing the number of 

different tokens received by subjects in each position.  Because a new token is acquired 

in each exchange, the number of exchanges is equal to the diversity of resources received.  

The total number of exchanges for each position was divided by the number of periods to 

create the average number of resources received per period.   
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Mechanisms of Power Use 

 Both diversity and control benefits originate in the structure of a network.  

Structurally central positions provide diversity benefits by allowing occupants to 

participate in a greater number of exchanges, which can lead to increased diversity 

benefits.  Due to the operationalization of resources in this experiment, diversity is a 

direct function of number of exchanges; each exchange provides a new resource.  This 

direct correspondence between exchange frequency and diversity is not theoretically 

necessary, but is rather a means of simplifying the laboratory setting to isolate effects of 

resource characteristics.  A consequence of this simplification is that the mediating 

process of exchange is irrelevant; exchange always produces an increase in diversity 

benefits. 

 The effect of structural power on control benefits is also mediated by the 

exchange process and the occurrence of exclusion and ordering.  These power creation 

mechanisms can operate in the laboratory setting designed for this research.  Thus, it is 

possible to examine each link in the causal chain: 1) the effect of structure on power 

mechanisms and 2) the effect of power mechanisms on control benefits.  In order to test 

which mechanisms operate to produce power it is necessary to identify how often 

ordering and exclusion occurred in each relation.  The next section describes how the 

occurrence of each power mechanism was identified. 

Measuring Ordering 

 Ordering was measured by calculating how often the following conditions were 

met in each relation: 
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1. Exchange in one relation made exchange in another relation possible. 

2. No other exchange could have made the second exchange possible. 

3. The exchange was the first half of an ordered exchange for only one subject. 

When all three conditions were met, the subject acquiring the token for use in the second 

exchange was recorded as being at an ordering disadvantage in the first exchange; the 

partner in that exchange was recorded as having an ordering advantage in the relation. 

 A subject’s ordering advantage in a relation (Oij) was computed using this 

formula: 

(oij - oji)  Oij =  eij 
  
In the i-j relation, the number of exchanges in which j was advantaged over i (oji) is 

subtracted from the number of exchanges in which i had an advantage over j (oij).  This 

difference is divided by the total number of exchanges in the i-j relation (eij) to determine 

the net proportion of exchanges in which i had an ordering advantage. 

Measuring Exclusion 

 Exclusion was measured in two ways, based upon its source: competition or 

satiation.  Competition exclusion existed when a subject with multiple potential partners 

exchanged with one of those partners, leaving one or more other partners without an 

exchange partner.  For instance, in the study network if C and D exchanged, E is left with 

no one to exchange with; thus, E was excluded by D.  A and B were not excluded by C 

because they still had each other as potential partners.  Subjects who participated in an 

exchange and were directly connected to the excluded partner were recorded as having an 

exclusion advantage (in the above example, this is the subject in position D). 
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 Satiation exclusion was measured by searching for instances where a subject did 

not exchange with a partner because the partner’s token was no longer of value to the 

subject.  This occurred under the following conditions: 

1. A subject had multiple sources of the same token. 

2. Those sources valued at least one of the subject’s tokens. 

3. The subject exchanged with one of the sources. 

The sources with whom the subject did not exchange were excluded by the subject and 

the subject was recorded as having an exclusion advantage in that relation. 

Net exclusion in each relation (Eij) was computed for both subjects in each 

relation using the following formula: 

(xij - xji)  Eij =  n 
  
Subject j’s exclusion advantage over i (xji) was subtracted from i’s advantage over j (xij).  

This difference was divided by the total number of exchange periods in the condition (n) 

to create the net proportion of periods on which i excluded j (Eij). 
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Table 5.1: Structure of Periods and Rounds by Experimental Condition 
 

 Non-Duplicable Duplicable 
 

Non-Transferable 
 

Periods: 80 
Rounds: 4 

Periods: 52 
Rounds: 6 

 
Transferable 

 

Periods: 32 
Rounds: 8 

Periods: 32 
Rounds: 8 
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Figure 5.1: Study Network 
 
 
 A (V) 

B (W) 

C (X) D (Y)  E (Z)
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CHAPTER 6:  RESULTS 

 This chapter presents results from the laboratory experiment designed to test the 

hypothesized effects of resource characteristics on exchange outcomes.  Because 

exchange proceeds differently for each resource configuration, I evaluate the hypotheses 

from Chapter 4 separately for each specific resource combination.  This analysis proceeds 

in three steps.  I first test hypotheses regarding the emergence of control benefits and 

direction of advantage in each relation.  This is accomplished through a series of t-tests 

that compare the ratio of points obtained in each relation to the ratio expected under equal 

control benefits.  I also test the mechanisms hypothesized to create unequal control 

benefits across relations by examining correlations between the occurrence of exclusion 

and/or ordering and levels of control benefits.  Second, I evaluate hypotheses regarding 

the diversity of benefits experienced by subjects in each network position.  For each 

resource type, an analysis of variance is used to determine whether diversity benefits vary 

significantly across positions.  Then, paired t-tests are used to test whether variation in 

diversity benefits across positions follows the predicted ordering.  Third, I evaluate 

hypotheses concerning the relationship between diversity and control benefits for each 

resource type.  Correlations are used to compare levels of control and diversity benefits 

across network positions and partial order correlations are used to test the hypothesized 

relationship between the mechanisms underlying control benefits (exclusion and 

ordering) and diversity benefits. 
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Analysis Of Control Benefits 

 To examine possible changes over time in the equality of control benefits, 

outcomes of exchange were divided into four trial blocks, each representing one-quarter 

of the exchange periods.  Figure 6.1 presents the development of control benefits over 

time in each relation for each resource type  (note: ‘A/B’ represents A’s outcome relative 

to B’s; when greater than 0.5, A has a control advantage over B).  The tendency for 

control benefit ratios to move further from 0.5 over the four trial blocks suggests that 

inequality in control benefits increases over time.  This temporal pattern exists because 

control benefits develop only as the ordering and exclusion mechanisms operate.  To 

allow the opportunity for differing levels of benefits to emerge, the following analyses 

testing hypotheses about control benefits include only the latter half of the exchange 

periods (trial blocks 3 and 4). 

The mean ratios of control benefit for each relation over the latter half of 

exchange are presented in Table 6.1.  These means provide the data necessary to test 

whether one position has an advantage over the other and, if so, which position in the 

relation is advantaged.  The following analyses focus sequentially on each of the four 

resource configurations. 

For a given resource type, determining if one position has a control advantage 

over another requires comparing the ratio of control in each relation with 0.5, the ratio 

representing equal control.  Unequal control exists in a relation when the ratio of benefits 

differs significantly from 0.5.  A series of t-tests, reported in Table 6.1, were used to test 

hypotheses regarding the existence and direction of unequal control benefits.  Beginning 
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with the non-duplicable, non-transferable resource condition, unequal control benefits 

were only expected to emerge in the C-D and D-E relations, in both cases favoring D 

(Hypothesis 1).  The t-tests indicate that D has a control advantage in the C-D relation (t 

= 2.92, df = 9, one-tailed p < .01) and the D-E relation (t = 3.28, df = 9, one-tailed p < 

.01).  Subjects in position D received 56% of the points exchanged in the C-D relation 

and 61% of the points in the D-E relation.  Unequal control benefits do not emerge in the 

other relations; thus, position D’s advantage in both of these relations supports 

Hypothesis 1. 

To determine whether this resource type creates the conditions necessary for 

unequal control benefits to emerge due to exclusion, the correlation between level of 

exclusion and degree of power use was computed for each relation.  The positive 

correlation (r = .353, p = .01) indicates that actors who excluded others from exchange in 

a relation experience a control advantage in that relation, providing support for 

Hypothesis 1a. 

Hypothesis 4 predicts that control benefits will be equal when duplicable, non-

transferable resources are exchanged.  This is indeed the case as none of the power use 

ratios differed significantly from 0.5; thus, Hypothesis 4 is supported.   

Hypothesis 7 predicts that when non-duplicable, transferable resources are 

exchanged, the only inequality of control benefits will be E’s advantage over D.  

Contrary to Hypothesis 7, subjects in position E do not have an advantage over those in 
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position D (t = 1.17, df = 9, one-tailed p = .14).  Power use does not emerge in any 

relation when non-duplicable, transferable resources are exchanged.1 

Despite the lack of unequal control benefits in the D-E relation across cases, it is 

possible to test Hypothesis 7a and determine whether this resource type allows positive 

connections to emerge and lead to power use via ordering.  A correlation was computed 

between subject’s level of control advantage and the proportion of exchanges in which 

the subject had an ordering advantage.  The positive correlation indicates that this 

resource type creates the necessary conditions for ordering to occur and create power use 

(r = .309, p = .03), supporting Hypothesis 7a.  While ordering can create power use, 

ordering may not have occurred frequently or consistently enough to lead to differences 

in overall levels of power use. 

 In the duplicable, transferable resource condition, results for control benefits 

largely conform to expectations.  Hypothesis 10 predicted that subjects in position E 

would have a control advantage over those in D, and subjects in position C would have a 

control advantage over others in positions A and B.  As anticipated, subjects in position E 

had a control advantage over D (t = 2.91, df = 9, one-tailed p = .01) and subjects in 

position C had a control advantage over B (t = 2.16, df = 9, one-tailed p = .03).  However, 

C’s control advantage over A is only of borderline significance (t = 1.80, df = 9, one-

tailed p = .053).  Control benefits in the other relations (A-B and C-D) are equal, as 

expected.  Thus, control benefits met expectations in four of the five relations, with the 

                                                 
1 Examination of Figure 6.1 suggests that E ‘s control advantage may have emerged in the 4th trial block; a 
t-test considering trial just block 4 is not significant, however.  Although E’s mean advantage increases 
over time, variability also increases. 
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outcome in the A-C relation approaching expectations.  Given the borderline significance 

level of control benefits in the A-C relation and the overall pattern of observed control 

benefits, Hypothesis 10 is tentatively supported.   

Still focusing on the duplicable, transferable resource condition, Hypothesis 10a 

predicts that both satiation exclusion and ordering produce inequality in relations.  This 

expectation was evaluated by computing partial order correlations between control 

benefits in each relation and each power mechanism, controlling for the other power 

mechanism.  These results support Hypothesis 10a.  The partial correlation between 

control benefits and ordering is positive, indicating that subjects with an ordering 

advantage gained more than their partner during exchange (r = .340, p = .02).  The 

positive partial correlation between control benefits and exclusion indicates that subjects 

who excluded other subjects earned a greater share when they did exchange (r = .343, p = 

.02).  In sum, duplicable, transferable resources create the conditions for positive and 

negative connections to emerge and create power use via ordering and exclusion.   

Taken as a whole, the results for control benefits largely confirm the hypotheses.  

As Table 6.1 indicates the only exception is the failure for unequal control benefits to 

develop in the D-E relationship when non-duplicable, transferable resources were 

exchanged.  It is quite possible that the apparent increase in inequality across trial blocks 

would have intensified further had there been additional exchange periods.  Overall, these 

results provide support for the current theory of how resource characteristics affect the 

capacity for control benefits that are produced through structural location.  Mechanisms 

found to produce unequal control benefits in previous studies are useful in understanding 
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the development of power with a wider range of resource types.  However, as resource 

characteristics are allowed to vary, the identification of which positions are structurally 

advantaged and the processes through which advantage is converted into benefit vary 

from previous studies.  Support was found for the two measures introduced to explain 

when power mechanisms would operate.  Cycles helped to identify when alternative 

sources of a resource would emerge and lead to unequal control benefits due to satiation 

negativity; and unequal resource accessibility was useful for identifying situations where 

ordering would produce unequal control benefits (though this support is weaker). 

Analysis Of Diversity Benefits 

 Levels of diversity benefits in the form of average number of tokens received per 

period for each position are presented in Figure 6.2.  Note in this figure that as resource 

mobility increases (resources become duplicable and/or transferable) the overall mean 

level of diversity benefits increases dramatically.  This is the effect of greater resource 

mobility: actors in the network are able to experience the benefit of more resources 

available in the network.  The exception is for subjects in position E, who are unable to 

enjoy the benefits of increased resource mobility due to their peripheral position.  While 

E’s benefits increase slightly across conditions, E’s level of benefit relative to all other 

positions decreases as mobility increases.   

Like control benefits, diversity benefits are reported across trial blocks to help 

reveal possible changes over time.  Visual inspection of Figure 6.2 suggests possible 

temporal changes across the trial blocks.  To allow time for differences in diversity 

benefits to emerge across positions, as well as maintain consistency with the analysis of 
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control benefits, analyses of diversity benefits only include the latter half of exchange 

periods.  The mean level of diversity benefit for each position over the latter half of 

exchanges is presented in Table 6.2.  As with control benefits, results for diversity 

benefits are presented separately for each resource type. 

When non-duplicable, non-transferable resources were exchanged, subjects could 

participate in a single exchange each period; those participating in more exchanges 

received a greater diversity of benefits.  Levels of diversity benefits were expected to 

display the following order: D > A = B = C = E (Hypothesis 2).  Analysis of variance 

indicates that benefits differ significantly across positions (F[2.9, 26.1] = 9.32, p < .001).  

To test whether their variation follows the expected order, a series of paired t-tests were 

conducted.  The first step was to determine if the benefits experienced by subjects in 

positions A, B, C, and E were equal.  Table 6.3 shows that comparisons of each pair in 

this set indicate they are not equal: while benefits of A, B, and E are equal, C’s benefits 

are higher than all three of the other positions.  Because the benefits of A, B and E are 

equal, their benefits can be averaged together for their comparison with D; C’s higher 

level of benefits than A, B, and E requires that C be compared to D separately.  

Comparisons with D indicate that A, B, and E experience lower levels of benefit as 

predicted (t = 11.25, df = 9, p < .001), while C’s benefit is no different than D’s (t = 1.27, 

df = 9, p = .12).  Thus, results depart from predictions in two ways: D’s benefits are no 

higher than C’s and C’s benefits are not equal to those of A, B, and E.  This failure to 

conform to the expected ordering leads to the rejection of Hypothesis 2. 
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 When duplicable, non-transferable resources were exchanged, diversity benefits 

were expected to be a function of a position’s degree and ordered as: C > A = B = D > E 

(Hypothesis 5).  Analysis of variance shows that levels of benefits do vary across 

positions (F[3.6, 32.7] = 98.15, p < .001).  Paired t-tests were first used to test whether 

subjects in positions A, B, and D received equal benefits.  Comparisons of each pair 

reveal no differences in benefits (see Table 6.3); thus, A, B, and D can be averaged 

together for the following comparisons.  Comparison with outcomes for position C reveal 

that subjects in position C experience greater benefits than those in positions A, B, and D 

(t = 12.44, df = 9, p < .001).  Comparison with E reveals that subjects in positions A, B, 

and D experience greater levels of benefit (t = 14.38, df = 9, p < .001).  These findings 

conform to the expected ordering of benefits and provide support for Hypothesis 5. 

 Separate analyses of variance indicate that diversity benefits vary across positions 

with transferable resources that are non-duplicable (F[4, 36] = 40.32, p < .001) or 

duplicable (F[2.9, 25.8] = 98.12, p < .001).  The ordering of diversity benefits across 

positions was based on random-walk betweenness for both forms of transferable 

resources.  Hypotheses 8 and 11 both predict the following ordering: C > D > A = B > E.  

The first step for both resource types was to test whether control benefits were equal 

across positions A and B.  No significant differences in benefits between the positions 

were detected for either resource type (see Table 6.3); thus, A and B are averaged 

together in the following comparisons.  As expected, results for non-duplicable, 

transferable resources show that C’s benefits are higher than D’s (t =10.25, df = 9, p < 

.001); D’s benefits are higher than A’s and B’s (t = 2.30, df = 9, p =.02); and, E’s benefits 
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are lower than A’s and B’s (t = 9.27, df = 9, p < .001).  Also as predicted, results for 

duplicable, transferable resources reveal that diversity benefits are higher for C than D (t 

= 15.93, df = 9, p < .001), higher for D than for A and B (t = 2.88, df = 9, p = .01), and 

greater for A and B than for E (t = 16.96, df = 9, p < .001).  These results provide solid 

support for Hypotheses 8 and 11.   

In sum, across all resource types, variation in diversity benefits largely conforms 

to expectations, the sole exception being the exchange of non-duplicable, non-

transferable resources.  These findings provide support for degree and random-walk 

betweenness as measures of diversity benefits (though certainly research on more 

complex networks is needed). These findings make it possible to conclude that the level 

of diversity benefits provided by network location will vary as the nature of resources 

exchanged varies. 

These findings fail to support the use of the Exchange-Seek Likelihood algorithm 

to predict diversity benefits with non-duplicable, non-transferable resources.  The source 

of the discrepancy between predictions and observations for this resource form seems to 

be exchange in the C-D relation, which occurred more often than expected, giving C 

greater diversity benefits.  The ESL measure of diversity benefits was drawn from 

Network Exchange Theory, which predicts that exchange will not occur in the C-D 

relation (Thye et al. 1997).  However, exchange between C and D occurs in 21% of 

periods, which allows C to participate in more exchanges than A and B, and nearly as 

many as D.  This is likely a weakness with the use of ESL as an indicator of exchange 

frequency with this network.  Despite predictions that exchange will not occur between C 



 146

and D, empirical research in the Network Exchange tradition reports exchange in this 

relation in 25% of periods (Skvoretz and Lovaglia 1995), which is close to the results 

obtained here.  These consistent empirical findings call for further development of 

measures to predict the frequency of exchange in networks of non-duplicable, non-

transferable resource exchange.  

Analysis Of Control And Diversity Benefit Correlation 

 The final series of analyses investigates the correlation between the control and 

diversity benefits subjects experience.  Given that control benefits are a relational level 

outcome and diversity benefits are individual level, it is necessary to modify one of the 

outcomes to create comparable units of analysis.  I chose to transform control into an 

individual level measure by dividing the number of points ego received by the total 

number of points exchanged in all of ego’s relations.  This measure provides an 

indication of average level of power use across all exchanges.  The level of correlation 

between this individual measure of control benefits and diversity benefits indicates the 

extent to which positions can experience both types of benefits. 

 When non-duplicable, non-transferable resources were exchanged, control and 

diversity benefits were predicted to display a positive correlation (Hypothesis 3).  

Pearson correlation indicates this is not the case (r = .158, p = .14).  It is possible that the 

lack of correlation is due to the inclusion of positions with equal power relations in the 

analysis (e.g., A and B).  Because these positions have equal structural power in their 

relations, their participation in exchange does not lead to the use of power.  Thus, 

subjects in these positions can participate in just as many exchanges as subjects in other 
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conditions without power use developing.  When positions A and B are removed from the 

analysis, leaving only those relations that experience control benefits in at least one 

relation, the expected positive correlation between control and diversity benefits exists (r 

= .364, p = .02), providing support for Hypothesis 3. 

 No correlation between control and diversity benefits was predicted when 

duplicable, non-transferable resources were exchanged because control benefits were 

expected to be equal across positions.  A correlation indicates no relationship between 

control benefits and diversity benefits (r = .01, p = .95), supporting Hypothesis 6.   

When non-duplicable, transferable resources were exchanged, the correlation 

between control and diversity benefits was predicted to be negative (Hypothesis 9).  The 

correlation is negative, but not significant at the .05 level (r = -.200, p = .08).  The likely 

reason for this weak result is the lack of expected inequalities in control benefits across 

relations; subjects in position E were not advantaged over those in position D.  

Hypothesis 9 is based on the reasoning that the mechanisms producing each type of 

benefit conflict with one another.  Ordering provides a control advantage to positions that 

cannot participate in subsequent exchanges, while diversity benefits accrue to occupants 

of positions that facilitate multiple exchanges.  It is possible to test this underlying logic 

by examining whether the ordering mechanism is associated with diversity benefits.  To 

test this reasoning, I computed the correlation between the proportion of exchanges in 

which a subject had an ordering advantage and the diversity benefits of each position.  

This significant negative correlation (r = -.565, p < .001) indicates that subjects who were 

advantaged in ordered exchanges experienced lower diversity benefits.  This finding 
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supports the claim that the structural source of control benefits through ordering is 

negatively correlated with the structural source of diversity benefits, though without 

ordering producing unequal control benefits, Hypothesis 9 is not supported. 

 No overall correlation was predicted between control and diversity benefits when 

duplicable, transferable resources were exchanged (Hypothesis 12); however correlations 

were expected between the power producing mechanisms and diversity benefits.  

Diversity benefits were expected to be positively correlated with exclusion (Hypothesis 

12a) and negatively correlated with ordering (Hypothesis 12b).  Results reveal that 

diversity and control benefits are not correlated across positions (r = -.189, p = .19), in 

support of Hypothesis 12.  Partial correlations were used to examine the correlation 

between diversity benefits and each power mechanism, net of the other power 

mechanism.  Examining the partial correlation of diversity benefits and ordering, 

controlling for exclusion, reveals the expected negative correlation (r = -.566, p < .001).  

Examining the partial correlation between diversity benefits and exclusion, controlling 

for ordering, reveals the expected positive correlation between exclusion and diversity 

benefits (r = .546, p < .001).  Together these two correlations between mechanisms of 

power use cancel each other out in the overall correlation between diversity and control 

benefits.  While there is no overall correlation between benefit types (supporting 

Hypothesis 12), the mechanisms that produce unequal control benefits are correlated with 

diversity benefits (supporting Hypotheses 12a and 12b).   

 In summary, results for the correlation of diversity and control benefits largely 

conform to expectations.  The failure to find a negative correlation between the two types 
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of benefits with non-duplicable, transferable resources was due to the failure of control 

benefits to develop.  Subsequent analysis of the correlation between diversity benefits 

and the mechanism hypothesized to produce control benefits (ordering) revealed the 

expected negative correlation.  In general, control advantages produced through ordering 

are negatively correlated with diversity benefits.  The other correlations revealed the 

expected positive correlation between control benefits due to exclusion and diversity 

benefits.  Overall, the relationship between the structural sources of each type of benefit 

was shown to be dependent upon the nature of the resources being exchanged.   
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Table 6.1: Mean Control Benefit Ratios by Relation and Resource Type During Last Half 
of Exchange Periods 
 

Relation 
Predicted 

Ratio 
Observed 

Ratioa t df pb 
Prediction 
Supported 

        
Non-Duplicable, Non-Transferable Resources     
        
 A/B 0.5 .531 (.061) 1.607 9 .143 Yes 
 C/A 0.5 .518 (.083) .681 9 .513 Yes 
 C/B 0.5 .519 (.043) 1.362 9 .206 Yes 
 C/D < 0.5 .439 (.066) 2.922 9 .009 Yes 
 E/D < 0.5 .386 (.110) 3.283 9 .005 Yes 
        
Duplicable, Non-Transferable Resources     
        
 A/B 0.5 .584 (.119) 2.243 9 .052 Yes 
 C/A 0.5 .479 (.035) 1.956 9 .082 Yes 
 C/B 0.5 .542 (.098) 1.381 9 .201 Yes 
 C/D 0.5 .466 (.052) 2.072 9 .068 Yes 
 E/D 0.5 .463 (.150) .788 9 .451 Yes 
        
Non-Duplicable, Transferable Resources     
        
 A/B 0.5 .487 (.064) .668 9 .521 Yes 
 C/A 0.5 .539 (.100) 1.242 9 .246 Yes 
 C/B 0.5 .541 (.079) 1.649 9 .134 Yes 
 C/D 0.5 .504 (.064) .197 9 .848 Yes 
 E/D > 0.5 .533 (.090) 1.167 9 .137 No 
        
Duplicable, Transferable Resources     
        
 A/B 0.5 .501 (.064) .027 9 .979 Yes 
 C/A > 0.5 .567 (.118) 1.795 9 .053 Yes 
 C/B > 0.5 .578 (.115) 2.160 9 .030 Yes 
 C/D 0.5 .519 (.132) .464 9 .654 Yes 
 E/D > 0.5 .603 (.112) 2.912 9 .009 Yes 
        
a Standard deviations are in parentheses. 
b t-tests are two-tailed for non-directional hypotheses, one-tailed for directional 
hypotheses. 
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Table 6.2: Mean Diversity Benefits by Position and Resource Type for Latter Half of 
Exchangea 

  Resource Type  

Position 
Non-Duplicable, 
Non-Transferable 

Duplicable,  
Non-Transferable 

Non-Duplicable, 
Transferable 

Duplicable, 
Transferable 

     
A .615 

(.145) 
1.773 
(.257) 

1.898 
(.544) 

2.051 
(.320) 

B .713 
(.154) 

1.831 
(.312) 

1.723 
(.414) 

2.253 
(.380) 

C .875 
(.058) 

2.687 
(.314) 

3.059 
(.512) 

3.364 
(.452) 

D .908 
(.081) 

1.708 
(.225) 

2.162 
(.482) 

2.388 
(.357) 

E .700 
(.129) 

.871 
(.134) 

.852 
(.232) 

.935 
(.097) 

     
a Standard deviations are in parentheses. 
 



 152

Table 6.3: Comparisons of Diversity Benefits across Positions by Resource Type 
for Latter Half of Exchange Periods 

Predicted Order t df pa 
Prediction 
Supported 

     
Non-Duplicable, Non-Transferable Resources     

D > A = B = C = Eb     
A = B 1.807 9 .297 Yes 
A = C 4.767 9 .001 No 
A = E 1.190 9 .264 Yes 
B = C 3.113 9 .012 No 
B = E .178 9 .863 Yes 
C = E 4.118 9 .003 No 

D > (A + B + E) / 3 11.250 9 < .001 Yes 
D > C 1.271 9 .118 No 

     
Duplicable, Non-Transferable Resources     

C > A = B = D > Eb     
A = B .955 9 .364 Yes 
A = D .634 9 .542 Yes 
B = D 1.129 9 .288 Yes 

C > (A + B + D) / 3 12.438 9 < .001 Yes 
(A + B + D) / 3 > E 14.381 9 < .001 Yes 

     
Non-Duplicable, Transferable Resources     

C > D > A = B > Eb     
A = B .688 9 .509 Yes 
C > D 10.250 9 < .001 Yes 

D > (A + B) / 2 2.298 9 .024 Yes 
(A + B) / 2 > E 9.269 9 < .001 Yes 

     
Duplicable, Transferable Resources     

C > D > A = B > Eb     
A = B 1.145 9 .282 Yes 
C > D 15.928 9 < .001 Yes 

D > (A + B) / 2 2.873 9 .009 Yes 
(A + B) / 2 > E 16.959 9 < .001 Yes 

     
a t-tests are two-tailed for non-directional hypotheses, one-tailed for directional 
hypotheses. 
b Predicted ordering across all relations in bold.
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 Figure 6.1: Mean Control Benefits by Relation and Resource Type 
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Figure 6.2: Mean Diversity Benefits by Position and Resource Type 
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CHAPTER 7: CONCLUSION 

Summary 

This research identified resources as an important yet previously unstudied 

structural characteristic that affects the levels of control and diversity benefits actors 

experience.  I developed a theory to explain how variation along several resource 

dimensions influences the development of benefits in exchange networks.  The advantage 

of particular network positions was shown to be contingent upon the type of resource 

exchanged.  Moreover, the correlation of diversity and control benefits across positions – 

whether one position could provide an advantage for both types of benefits – was also 

contingent upon the characteristics of resources actors exchanged. 

 These results provide support for the broader claim of this research, that resource 

characteristics matter for the development of control and diversity benefits.  In terms of 

control benefits, in none of the relations was the same position advantaged across all 

resource types.  For example, whereas E, the most peripheral actor, was the least 

powerful when non-duplicable, non-transferable resources were exchanged, E was the 

most powerful when duplicable, transferable resources were exchanged.  Only outcomes 

in the relationship between two structurally equivalent positions (A and B) did not 

change across conditions, though outcomes in their relations with C did change.  Shifting 

the type of resource exchanged completely altered the outcome experienced by everyone 

in the network.  Control advantages emerged, disappeared, or became disadvantages as 

resource characteristics changed. 
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Important differences were also found for the accumulation of diversity benefits 

for the different resource types.  The capacity for actors to benefit, as well as their 

relative benefit compared to others, differed across resource types.  For instance, while C, 

a more central actor, typically received the most diverse resources, this was not the case 

when non-duplicable, non-transferable resources were exchanged.  In E’s case, while E 

typically received the least diverse resources, the relative difference between the diversity 

benefits of E and the other positions varied across conditions.  The ability for actors to 

enjoy the greater diversity benefits offered by more mobile resources was contingent 

upon their position in the network. 

 Finally, the correlation of control and diversity benefits was shown to be 

dependent upon the type of resource exchanged.  Examining multiple outcomes revealed 

that positions advantaged under one type of benefits were sometimes disadvantaged when 

another type of benefit was considered.  Only in some circumstances could actors 

experience high levels of both types of benefits, specifically, when non-duplicable, non-

transferable resources were exchanged and in some cases when duplicable, transferable 

resources were exchanged.  With other resource types, either control benefits did not 

have a structural source (duplicable, non-transferable resources) or the mechanisms 

creating control benefits worked against the creation of diversity benefits (i.e., ordering 

with both types of transferable resources).  This highlights the need to accompany 

theoretical claims of the beneficial properties of network positions with an identification 

of the specific nature of the benefits they provide.   
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This research sits at the overlap between social exchange and social network 

research.  These areas have grown further apart since the early 1980’s (Cook and 

Whitmeyer 1992) both in the type of networks they typically study (communication vs. 

exchange) and the type of advantage actors pursue (control vs. diversity).  The 

framework presented here can help bridge these two perspectives by highlighting the 

fundamental characteristics that distinguish each tradition, developing a theory that 

incorporates both the resources and outcomes considered by each perspective, and 

explaining their interrelationship.  In addition, this research makes specific contributions 

to the development of exchange and network theories. 

Contributions of this Research 

This research is the first study to systematically examine the resources whose 

exchange creates the ties binding actors to one another in a network.  This study 

identified several fundamental properties of resources and developed a theory to explain 

how variation in those properties influenced the outcomes for actors.  While previous 

theories have noted resources can vary, and research has examined outcomes with a 

single type of resource, no previous research has investigated consequences of variation 

in the fundamental characteristics of resources. 

This research is also the first study to consider conditions that impact the degree 

of correlation between diversity and control benefits actors can expect.  Burt (1992) 

argues that the two types of benefits are positively correlated, such that the same sort of 

network position can provide both benefits.  In contrast, Reagans and his associates 

(2005) are doubtful that any position can confer both types of benefits, suggesting that 
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increasing one form of benefit comes at the expense of the other.  The current research 

supports both of these assertions by demonstrating the conditions under which benefits 

are positively or negatively correlated with one another.   

Positions can provide advantage for both types of benefits as Burt suggests, but 

only when non-duplicable, non-transferable or duplicable, transferable resources are 

exchanged.  The latter instance is Burt’s concern as his interest in diversity benefits 

pertains only to information as a resource.  However, in contrast to Burt’s original 

argument, that non-redundant alters are most desirable, this research demonstrates that 

redundant alters are necessary for there to be a positive correlation between control 

benefits and diversity benefits.  Only with alternative sources can positions provide both 

types of advantage.  High diversity benefits are possible with non-redundant alters, but 

control is not; instead, the only possible form of control benefit is autonomy, which is 

Burt’s current definition of control benefit.  Still, it is questionable whether autonomy is 

even positively correlated with diversity benefits since actors in other positions in a 

network, specifically peripheral positions, can act just as autonomously as those 

occupying a structural hole yet not experience diversity benefits.  Moreover, actors with 

redundant alters may experience diversity benefits at the same level as occupants of 

structural holes, while experiencing even greater control benefits.  This logic suggests 

that structural holes do not provide maximum levels of control and diversity benefits, but 

instead provide a satisfactory level of control while optimizing diversity. 

The claim that positions cannot experience both diversity and control benefits is 

also supported.  With non-duplicable, transferable resources the correlation of benefits is 
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negative.  This is also the case for some positions in networks exchanging duplicable, 

transferable resources where control benefits via ordering are negatively correlated with 

diversity benefits.  The conclusion reached by Reagans et al. (2005) is based on networks 

where two different forms of resources are exchanged.  They are concerned with diversity 

benefits when duplicable, transferable resources are exchanged, notably information, and 

with control benefits when resources other than information are exchanged.  While such 

situations are beyond the scope of this study, current findings lend support to their 

argument.  The position providing the greatest diversity benefits when duplicable, 

transferable resources were exchanged (C in the study network) never had the greatest 

control benefits with the other resource types.  The position offering the greatest 

“information benefits” did not provide a power advantage for any other types of 

resources.  Different mechanisms produce diversity benefits with duplicable, transferable 

resources and control benefits with each of the other resource types.  Consequently, the 

structural centrality that is the source of diversity benefits is uncorrelated with the 

structural sources of control benefits for the other resource types.   

Contributions to Social Exchange Theories 

This research is the first systematic attempt to understand the contribution of 

resources themselves to the benefits that actors in a network experience.  Prior exchange 

research has not investigated resource characteristics, instead collapsing all relevant 

aspects of resources into the single concept of resource value, which is exogenous to the 

theory.  Distinctions between resources that affect the dependence of relations upon one 

another have been assumed to be captured in the notion of connection between relations.  
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As with value, exchange theories treat connection type as exogenous, either relying upon 

resource domains to explain why connection types exist (Emerson 1972; Cook et al. 

1983) or institutional rules to stipulate how actors must exchange (Markovsky et al. 

1988).  These approaches have worked well for the theoretical development of exchange 

theory and have provided for a firm understanding of the basic principles driving power 

in exchange networks.  However, the question of how connection types emerge is left 

unanswered.  Answering this question is important for the application of exchange 

theories to more complex situations outside the laboratory where specific types of 

resources are exchanged.   

This research offers one explanation for the emergence and variation of 

connection types among relations.  Variation in resource duplicability and transferability 

influence a network’s polarity, or the degree to which a network is comprised of positive 

versus negative connections between relations (Cook and Whitmeyer 1992).  The current 

approach presents one mechanism by which connection type can emerge and, more 

importantly, fluctuate through the course of exchange.  Resource characteristics provide a 

more fundamental, material basis for the emergence of connection types and development 

of subsequent outcomes. 

Focusing on resource characteristics makes the study of some types of resources 

more accessible.  For instance, the use of connection types to characterize exchange 

networks makes it difficult to study the exchange of information.  Using a connection 

classification scheme, networks of information exchange are of mixed connection type.  

Predicting the use of power in networks of mixed connections is not easy unless the 
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pattern of exchange across relations is consistent, a condition that may only rarely be met.  

The current research overcomes this difficulty by considering information as a 

duplicable, transferable resource, identifying which power mechanisms operate with this 

resource type, and developing measures to predict where the mechanisms will operate in 

a network.  The principles and measures introduced in this research can help to clarify 

how exchange occurs and leads to unequal benefits when relations are of mixed 

connection type and the order of exchange across relations is unknown or random.  By 

helping to explain the development of power use with duplicable, transferable resources, 

this research can help apply exchange theories to the study of information exchange in 

networks.   

The focus on resource characteristics also reveals types of resources that have 

been understudied by exchange research.  Only non-duplicable, non-transferable 

resources have been studied extensively within a wide range of network structures.  Very 

few studies have considered other resource types, and none have examined duplicable, 

transferable resources.  The current research is the first study to investigate the 

development of control benefits when subjects exchange duplicable, transferable 

resources.  Due to the focus on a single resource type across previous studies, less is 

known about the process of exchange, effects of network structure, and the development 

of power and other outcomes when a wider range of resources are exchanged.   

  The introduction of resource characteristics in exchange can help provide real-

world examples of types of exchange that are easily studied in the laboratory but 

otherwise difficult to conceptualize.  For instance, actors in m-exchange networks are 



 162

allowed to exchange with multiple partners per round (Markovsky et al. 1988).  This 

scenario has been criticized for its arbitrary dissection of time and for lacking “a 

meaningful counterpart in the real world” (Cook and Yamagishi 1992: 256).  It is 

possible to understand m-exchange networks by drawing upon the concept of resource 

duplicability.  Duplicable resources allow actors to utilize a resource to provide benefit 

for multiple partners, which is equivalent to the operationalization of exchange in m-

exchange studies.  There may be limits on a resource’s duplicability such that it can only 

be used in exchange with a limited number of partners.  Such limits are the equivalent of 

situations where the number of allowed exchanges is lower than the number of partners in 

m-exchange networks.  Moreover, the effects on power use are the same for m-exchange 

networks and duplicable resources.  Though theoretical discussions of multiple exchange 

networks do not use the concept of duplicability to explain how multiple exchanges are 

possible, resource duplicability provides a plausible real-world counterpart. 

 Considering resources with greater mobility raises several new questions about 

the mechanisms producing benefits.  Take the case of exclusion; as resources vary, 

several scenarios emerge where an actor does not receive a valued resource at one point 

in time, but receives something of value later.  The benefit received may or may not be 

the original resource sought, which complicates the concept of exclusion.  For instance, if 

one partner failed to provide ego with a resource, but another partner provided that 

resource later, is ego still excluded?  Does such temporary exclusion have the same 

consequences for control benefits as permanent exclusion?  How do changes in the 

resource’s value affect the inequality of control benefits that develops?  The logic 
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presented here argues that the effect of exclusion is a function of a resource’s loss in 

value, and research findings were consistent with this explanation.  Yet, a more thorough 

understanding of exclusion requires a manipulation of exclusion itself, not just as a 

consequence of manipulating resource characteristics. 

 Questions were also raised about the nature of ordering.  This research more 

clearly specified the conditions that must be met for ordered exchange across two 

relations to produce unequal control benefits.  However, in the laboratory study, power 

use did not always arise due to ordering when the specified conditions were met.  It may 

be that in relations where ordering did not produce power use, the occurrence of ordering 

was not consistent enough across periods.  It could also be that the relative frequency 

with which each partner was advantaged was not unequal enough to produce unequal 

outcomes.  This result highlights the need to examine more closely the concept of 

ordering and the process through which a structural ordering advantage leads to unequal 

exchange outcomes.   

 This research broadens the focus of exchange theories beyond power to include 

diversity as a valuable outcome.  Exchange research has primarily focused on power use 

as an outcome, though other outcomes of interest have included exchange frequency 

(Molm, Peterson and Takahashi 1999; Skvoretz and Lovaglia 1995) and integrative 

outcomes such as trust (Kollock 1994; Molm, Takahashi and Peterson 2000), fairness 

(Molm, Collett and Schaefer in press; Molm, Takahashi and Peterson 2003), and affect 

(Lawler 2001; Lawler and Yoon 1993, 1996).  Diversity has not been considered 

previously even though in several instances diversity across several exchanges may be 
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more important than experiencing control benefits during exchange.  The quest for 

diversity benefits provides an additional mechanism that may prevent structural power 

from developing into power use.  Just as concerns for fairness attenuate the use of power 

(Cook and Emerson 1978) it is possible that the pursuit of diverse resources can lead 

actors to sacrifice potential control in their relationships. 

Contributions to Social Network Theories 

 This research provides insight to questions in network research of why particular 

network structures are advantageous.  For instance, research on organizational networks 

has differentiated between information and socio-emotional resources as the content of 

network ties.  The advantage of structural holes has been found to differ based upon 

which type of content defines a network (Flap and Volker 2001; Podolny and Baron 

1997).  Differences in resource characteristics help to explain the effect of content.  

Information is a duplicable, transferable resource, meaning that individuals can acquire it 

through intermediaries.  Information is valued for its diversity, yet, individuals do not 

need direct connections to all sources of information to acquire diverse information.  

Individuals can receive a variety of information if they are positioned between alters who 

have access to different information.  This is the type of position captured by the notion 

of bridging a structural hole.  In contrast to information, structural holes in networks of 

socio-emotional resources are not valuable.  Socio-emotional resources are non-

transferable and duplicable.  Their non-transferability means that they must be acquired 

directly from the source.  Thus, the only way to acquire a greater share of the resources 

available in a network is to acquire new partners.  The lack of connections between alters 
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that characterizes a structural hole is irrelevant for the volume of non-transferable 

resources an actor can receive.   

 Resource characteristics can also help to explain when structural holes are 

harmful, such as when normative expectations are the resource being exchanged 

(Podolny and Baron 1997).  Normative expectations are duplicable and moderately 

transferable.  They can move through a network, but lose value the further they travel 

(i.e., knowing a direct supervisor’s expectations is more valuable than knowing the 

expectations of someone far higher in the hierarchy).  Podolny and Baron note that 

normative expectations benefit individuals when they are consistent, providing them with 

a clear path to follow.  Since consistency is the opposite of diversity, network structures 

that facilitate diversity will be harmful when consistency is the source of beneficial 

outcomes.  When alters are disconnected it is less likely they will come to acquire the 

same transferable resource and provide it to ego.  To the extent that norms are created 

during interaction itself, the existence of disconnected alters creates the possibility that 

different norms will be created across ego’s interactions with each alter.  When alters are 

connected to one another they can share normative expectations with one another and, in 

turn, provide ego with the same expectations during ego-alter exchange.  The 

transferable, duplicable nature of the resource allows ego to hear the same message from 

multiple alters, which in the case of normative guidelines is more valuable than diversity. 

 Variations in resource characteristics also underlie differences between explicit 

and tacit forms of knowledge.  While both resources are information, they differ in their 

transferability.  Explicit knowledge can be transmitted across a network much more 
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easily than more tacit knowledge.  This difference in transferability helps to explain why 

direct connections to others are more important when tacit knowledge is sought (Dekker 

et al. 2003).  Whereas explicit knowledge is similar to information in its transferability 

and can be acquired through intermediaries, the non-transferable nature of tacit 

knowledge requires making direct connections in order to acquire a greater diversity of 

knowledge. 

 Network research has identified a broad range of resource content, but not how 

the underlying characteristics of the content affects which positions in a network are most 

important.  Focusing on resource characteristics can also help to explain when different 

types of centrality measures are useful indicators of diversity benefits.  The distinction 

between radial and medial measures introduced by Borgatti and Everett (2006) 

corresponds to the distinction between non-transferable and transferable resources, 

respectively.  Radial measures are useful for understanding access to non-transferable 

resources that can only be acquired directly from a partner.  When resources are 

transferable and can move through a network, medial measures of centrality provide 

greater insight to the importance of a particular position within the overall network.   

 The integration of exchange principles to the study of communication networks, 

or networks of information exchange, can help to explain when information diffusion 

fails to occur.  While many theories assume that information flows freely across a 

network, in fact information often terminates at one or more points in a network.  

Explanations for the disruption of information dissemination include difficulties 

scheduling meetings where information can be shared (Gibson 2005), distrust and 
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protection of one’s reputation (Smith 2005), and incentive structures that favor hoarding 

information (Bonacich 1990).  Another possibility is that the use of power during 

exchange operates to inhibit the flow of information.  Information can be conceptualized 

as a duplicable, transferable resource.  The current study demonstrated that with this 

resource type, power use can develop in a network.  The positive correlation observed 

between diversity benefits and exclusion as a power mechanism suggests that those who 

receive less information during exchange are often power disadvantaged.  Actors in 

powerful positions are less dependent upon their associates and do not need to exchange 

with them as often or provide as much information during exchange.  In contrast, less 

powerful actors may provide more information during exchange in an attempt to maintain 

their relationship with a more powerful person.  Studying information movement as an 

exchange of valued resources (e.g., MacDonald and Williams 1993) provides one means 

of studying power as a mechanism that can inhibit the flow of information across a 

network.   

Further, focusing on the development of power in communication networks may 

be useful given current interest in the evolution of network structures over time.  

Emerson (1972) explains several power-balancing mechanisms that operate to reduce 

inequality in networks by altering the structure of the network.  Understanding how 

power develops when resources like information are exchanged, in conjunction with 

knowledge of power-balancing mechanisms, may help identify which relations in a 

network are most susceptible to change. Whether low power actors gain ties and high 
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power actors lose ties in order to balance the power in the network is an empirical 

question for any given network. 

Unanswered Questions 

Resource transferability and duplicability affect benefits by altering the capacity 

for a resource to be used in multiple transactions.  In natural settings, institutional rules 

and cultural norms also have the power to alter benefits, by constraining actors’ 

duplication and transfer of resources or by requiring actors to acquire resources in 

multiple relations before realizing a gain.  In many cases a great deal of energy is 

expended to develop and maintain procedures to restrict resource movement.  For 

example, easily duplicable resources, such as classified state documents, are restricted 

from duplication through both formal and normative guidelines.  Customs typically 

discourage exercising the transferability of gifts.  It may be considered rude to take a gift 

one has received and give it to someone else; still, such “regifting” occurs.  The interest 

here has been in how the fundamental nature of resources affects the level of benefits 

received in a pure setting, absent the institutional rules or norms that can also structure 

exchanges.  Developing a theory under these conditions provides a solid base from which 

to explore how various institutions and more complex resource allocations alter the 

functional nature of resources and impact the distribution of benefits. 

This research has simplified the situation surrounding exchange by assuming that 

all actors control the same type of resource.  This simplification was necessary in order to 

identify the core principles that drive the accumulation of benefits with each resource 

type.  However, in natural settings, individuals in a network often control different forms 
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of resources, as well as controlling multiple resources concurrently.  Consideration of 

such possibilities is important and can help to explain which types of resources are more 

valuable to control, which may vary by network position.  For instance, are duplicable 

resources that allow actors to exchange with all potential partners most valuable?  Is this 

advantage diminished when the resources are also transferable, and thus easily provided 

by one’s competitors?  Or, are non-duplicable resources more valuable in that they can be 

monopolized?  These questions can only be answered by further research that varies 

resource characteristics within a network. 

 This research considered how resource variation affects the material benefits of 

exchange; however, it is possible that affective outcomes, as well as evaluations of justice 

or fairness, may be influenced by the type of resource exchanged.  For instance, Peterson 

found that evaluations of cooperativeness differed by connection type (positive versus 

negative) while evaluations of fairness did not vary (2000).  Part of these differences may 

be due to the types of resources utilized in each type of exchange networks.  The flow of 

resources through a network that is made possible with transferable resources may create 

greater trust or cohesion among actors in the network (Lawler 2001).  To the extent that 

some actors experience greater resource flows than others, cohesion may vary by position 

in the network.  It is also possible that the mechanisms producing power influence actors’ 

feelings toward one another.  For instance, when power is produced through exchange 

omission (as with exclusion) actors may feel more negative toward their partners or their 

relations; when power is produced though exchange facilitation (as with ordering) actors 

may feel more positive toward their partners. 
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When control and diversity benefits are derived from the same structural 

foundation the use of power does not inhibit the acquisition of diverse resources.  

However, in other cases the pursuit of control and diversity are incompatible objectives.  

When control and diversity do not share an underlying structural basis and attempts to 

increase control decrease diversity benefits, what determines when actors will pursue one 

type of benefit versus the other?  Certainly network position has an effect; some positions 

may offer structural power or structural centrality making successful pursuit of the 

corresponding benefit more likely.  But, other positions may provide an equal opportunity 

to experience either type of benefit.  Further research and theoretical development are 

needed to determine how actors will respond in such ambiguous situations. 

While this research focused on diversity as one important outcome, the opposite 

of diversity, or consistency, is also valuable in many cases.  Consistency is useful when 

one is trying to develop an identity or meet the normative expectations of others.  These 

processes are facilitated by hearing the same messages, information, and feedback from 

one’s associates.  This is the reasoning behind arguments of “network closure” as a form 

of social capital (Coleman 1990, Putnam 1995).  Consistency of messages can also be 

useful for the development of identity within an organizational setting (Podolny and 

Baron 1997) and can facilitate important types of support essential to transforming 

information benefits into further advantage (Podolny and Baron 1997; Uzzi 1999).  

Finally, consistency in the form of redundancy can help to overcome the possible 

distortion of information due to its transmission across multiple ties (Degenne and Forsee 

1999; Shannon 1948).  Whereas diversity can be achieved with any resource type, 
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consistency is only possible when either 1) actors in a network all control the same 

resource initially, or 2) the resources that are valued for their consistency are duplicable 

and transferable.  This is the case for norms and information about the activities of others 

in the network.  Just as studies of diversity have often ignored the capacity to experience 

control benefits, studies and theoretical discussions of the beneficial outcomes of 

consistency do not consider the consequences of unequal control benefits.  Theoretical 

discussions of consistency as social capital fail to mention the development of control 

benefits (Coleman 1990; Putnam 1995), implying that power is not operational in such 

networks, possibly due to the cohesion that emerges in the network.  Yet, as shown in this 

research, multiple outcomes do exist and their correlation across positions often varies.  

Future research should investigate whether the cohesion that develops in closed networks 

neutralizes power inequality, or whether power use does emerge and its effects have 

simply been overlooked. 
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APPENDIX A: COMPUTING RESOURCE ACCESSIBILITY 
 

 Resource accessibility is a relational measure of the proportion of resources that 

are closer to ego than to alter.  The first step is to compute a resource distance matrix 

where cells represent the distance between actor i and the closest actor j who controls 

resource k.  When each actor in the network controls a single resource (actor j only 

controls resource k if j=k), the resource distance matrix is the equivalent of the distance 

matrix.  For n actors, the distance matrix is a n x n matrix where each cell represents the 

geodesic (shortest) distance between the actors in row i and column j (Wasserman and 

Faust 1994).  In the resource distance matrix, rows represent actors, columns represent 

resources, and each cell represents the geodesic distance between the actor in row i and 

the resource in column k.  The resource distance matrix, R, for the 5-tail study network 

(shown in Figure 4.3) is presented below: 

 
R A B C D E 
A 0 1 1 2 3 
B 1 0 1 2 3 
C 1 1 0 1 2 
D 2 2 1 0 1 
E 3 3 2 1 0 

 
 
 To determine if resource k is closer to actor i or j, the distances (d) in cells i,k and 

j,k are compared. If di,k < dj,k then resource k is closer to i than to j. Computing the 

number of resources closer to i than j requires summing this comparison across all 

resources: 
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Ci,j  =  Σ ci,j,k 

 k  
   

 0 if ri,k > rj,k  where ci,j,k =   1 if ri,k < rj,k 
 
 This creates a comparison matrix C where rows and columns represent actors and 

cell i,j represents the number of resources closer to the actor in row i than the actor in 

column j. 

 
C A B C D E 
A 0 1 1 2 2 
B 1 0 1 2 2 
C 3 3 0 3 3 
D 2 2 2 0 4 
E 2 2 1 1 0 

 
 
 Compute the Hadamard product of C and A (C ○ A) to eliminate comparisons for 

ties that do not exist.  This produces the X matrix where cell i,j represents the number of 

resources closer to i than to j (included i’s own resource).   

 
 

X A B C D E 
A 0 1 1 0 0 
B 1 0 1 0 0 
C 3 3 0 3 0 
D 0 0 2 0 4 
E 0 0 0 1 0 

 
 To determine if a position is subject to ordering it is necessary to compare the 

resource accessibility of alters.  For each actor j, is the maximum of column j greater than 
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the sum of column j minus the maximum of column j.  If no, then that actor will not have 

ordering in any relations.  If yes, then ordering may be able to take place.   

 
 0 if Xjmax < ( Σ Xj ) - Xjmax  Oj  =   1 if Xjmax > ( Σ Xj ) - Xjmax 

 
 This produces a vector O = [1 1 0 1 1] that indicates actors who could be in an 

ordered relationship.  In this instance, only actor C will definitely not be in an ordered 

relationship.   

Ordering can occur in all other relations.  To determine who will have an advantage it is 

necessary to subtract the transpose of X from X (X - X’).  This provides the difference in 

accessibility for each relation. 

 
D A B C D E 
A 0 0 -2 0 0 
B 0 0 -2 0 0 
C 2 2 0 1 0 
D 0 0 -1 0 3 
E 0 0 0 -3 0 

 
 Because C will not be in an ordered relationship, the resources available through 

C’s alters are no longer relevant and can be removed from the X matrix.  Premultiply D 

by O’O to remove relations where ordering cannot occur. 

 
O’OD A B C D E 

A 0 0 0 0 0 
B 0 0 0 0 0 
C 0 0 0 0 0 
D 0 0 0 0 3 
E 0 0 0 -3 0 
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 For subsequent use this matrix can be binarized with positive values converted to 

1 and negative values replaced with 0.  This is the final power matrix P. 

 
P A B C D E 
A 0 0 0 0 0 
B 0 0 0 0 0 
C 0 0 0 0 0 
D 0 0 0 0 1 
E 0 0 0 0 0 

 
 A value of zero indicates that each actor is closer to the same number of resources 

(values will also be zero if the two actors are not connected).  Positive values indicate 

that more resources are closer to the actor in row i than the actor in column j.  Positive 

values indicate that actor i is at an ordering disadvantage to actor j.  In this example, D is 

at an ordering disadvantage to E.   

 Let me demonstrate this on the more complex network represented in Figure A.1.  

The adjacency matrix and resource distance (distance) matrix are shown below. 

 
A A B C D E F G H 
A 0 0 1 1 1 0 0 0 
B 0 0 1 0 0 0 0 0 
C 1 1 0 0 0 0 0 0 
D 1 0 0 0 0 0 0 0 
E 1 0 0 0 0 1 0 0 
F 0 0 0 0 1 0 1 0 
G 0 0 0 0 0 1 0 1 
H 0 0 0 0 0 0 1 0 
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R A B C D E F G H 
A 0 2 1 1 1 2 3 4 
B 2 0 1 3 3 4 5 6 
C 1 1 0 2 2 3 4 5 
D 1 3 2 0 2 3 4 5 
E 1 3 2 2 0 1 2 3 
F 2 4 3 3 1 0 1 2 
G 3 5 4 4 2 1 0 1 
H 4 6 5 5 3 2 1 0 

 
 The product of the adjacency and comparison matrices is shown below. 

X A B C D E F G H 
A 0 0 6 7 4 0 0 0 
B 0 0 1 0 0 0 0 0 
C 2 7 0 0 0 0 0 0 
D 1 0 0 0 0 0 0 0 
E 4 0 0 0 0 5 0 0 
F 0 0 0 0 3 0 6 0 
G 0 0 0 0 0 2 0 7 
H 0 0 0 0 0 0 1 0 

 
 
 Identifying which actors may have an ordering advantage results in the O matrix.   
 
O = [ 1 1 1 1 1 1 1 1 ] 
 
 At this point, no actor is necessarily excluded from participating in ordered 

exchange.  Computing who has the ordering advantage in every relation produces the 

following D matrix. 

 
D A B C D E F G H 
A 0 0 4 6 0 0 0 0 
B 0 0 -6 0 0 0 0 0 
C -4 6 0 0 0 0 0 0 
D -6 0 0 0 0 0 0 0 
E 0 0 0 0 0 2 0 0 
F 0 0 0 0 -2 0 4 0 
G 0 0 0 0 0 -4 0 6 
H 0 0 0 0 0 0 -6 0 
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 Pre-multiplying the D matrix by O’O produces the same result in this case 

because O is a vector of ones. Binarizing the O’OD matrix results in the power matrix. 

 
P A B C D E F G H 
A 0 0 1 1 0 0 0 0 
B 0 0 0 0 0 0 0 0 
C 0 1 0 0 0 0 0 0 
D 0 0 0 0 0 0 0 0 
E 0 0 0 0 0 1 0 0 
F 0 0 0 0 0 0 1 0 
G 0 0 0 0 0 0 0 1 
H 0 0 0 0 0 0 0 0 

 
 Positive values in rows A, C, E, F, and G indicate these actors will experience an 

ordering disadvantage.  A simple case is actors C, who is at a disadvantage to B 

(indicated by cell 3,2).  While C can exchange with A once, C will need to exchange with 

B in order to acquire an additional resource that will allow C to exchange with A a 

second time.  Actor A is in a more complicated situation.  A is at an ordering 

disadvantage to both C and D.  A will need to acquire resources from C and D in order to 

exchange more than once with E.   

 The strength of an ordering advantage is determined by how often exchange in the 

relation is ordered.  For instance, in the study network, exchange in the D-E relation will 

always be ordered because D will always need to acquire E’s resource for exchange with 

C.  Thus, E will always have an ordering advantage over D and ordering will have its 

strongest effect.  In the Figure A.1 network, only some exchanges in the A-C relation will 

be ordered.  A can acquire resources from either B or C to use for exchanging with E.  As 

long as A has multiple sources, power use will not emerge.  Only when C is the only 

source of an exchangeable resource, which occurs once A has exchanged with B, will 
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power emerge in the A-C relation.  While power use will occur in the A-C relation, it will 

be milder than the power that emerges in the D-E relation of the study network. 
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Figure A.1 
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APPENDIX B: EXPERIMENT INSTRUCTIONS 
 

 The following pages include the instructions screens as they appeared to subjects 

during the experiment.  The experimental exchange phase of the experiment looked 

similar, the only difference being that some subjects had more than one partner with 

whom they could negotiate.  The screens corresponding to each condition are listed 

below. 

  
Condition Pages 

  
Non-duplicable, non-transferable 181-195 
Duplicable, non-transferable 196-210 
Non-duplicable, transferable 211-227 
Duplicable, transferable 228-243 
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