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ABSTRACT 

Using a network perspective, this dissertation investigates the diffusion of high-

technology innovations to organizational users. The particular innovation of interest is 

satellite remotely sensed data, and the diffusion phenomena occur among geospatial 

professionals who work in local government agencies. I utilize multiple methods in the 

dissertation. 

Essay 1 looks at the impacts of structural bases of social influences on diffusion. 

In Essays 2 and 3,1 focus the investigation on advocates, the adopters who share their 

adoption experiences with their professional peers. While Essay 2 investigates the 

structural consequences at an individual level, Essay 3 provides an overarching 

framework of diffusion consequences at individual, organizational and population levels. 

This project makes theoretical contributions to marketing, consumer behavior and 

management. For marketing, I investigate the origins of imitation effects of diffusion by 

examining the social networks of the adopters and potential adopters. For consumer 

behavior, I examine the underlying logic for aspiring professionals to focus their work on 

spreading knowledge of innovation, and I demonstrate that innovation diffusion is a 

means to compete for high-status positions in the professional field. For management, I 

look at the reciprocal relationships between innovation diffusion and career development 

of adopters, and show that personnel mobility is crucial for diffusion in the organizations 

and population. 

This dissertation demonstrates how news and interpretations of innovations are 

filtered through consumers' networks. Since users are connected with social networks, 
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the adoption of innovation by one individual user has ramifications among those with 

whom he or she is connected. Similarly, adopting organizations are interconnected 

through their employees' participation in various interorganizational projects and 

professional associations. Therefore, the adoption in one organization encourages similar 

processes to occur in other connected organizations. By examining the nature of contacts 

among adopters and potential adopters, marketers can anticipate the market trajectory and 

hence market growth. 

The knowledge generated from this dissertation should sensitize public policy 

makers about the countervailing nature of diffusion consequences. Adopting 

organizations may or may not gain in technological sophistication after adoption because 

their advocating employees become desirable in the field and are likely to be sought out 

by other organizations. 
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CHAPTER 1: INTRODUCTION 
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GENERAL BACKGROUND 

For over half a century, innovation diffiision has been a widely studied 

phenomenon. It is a process by which an innovation is communicated or diffused 

through certain channels over time among the members of a social system (Rogers 1995). 

One of the major challenges for firms is to develop new products and services that are 

profitable. While existing products are vulnerable to changing needs and tastes of 

customers, new technologies, shortened product life cycles, and increased domestic and 

foreign competition, new products fail at a disturbing rate (Kotler 2000). It is estimated 

that 80% of recently launched products are not around today (Rasmussen 1998). 

Researchers in marketing and consumer behavior consider it their responsibility to 

understand, explain and predict the diffusion processes. 

Researchers in consumer research, management strategy, and marketing science 

have contributed to the body of knowledge about diffusion, such as characteristics of 

various adopter categories and their roles in diffusion (Amould 1989; Feick and Price 

1987; Gatignon and Robertson 1985; Katz and Lazarsfeld 1955; Rogers 1962; Rogers 

1995; Solomon 1986), time of adoption, market potential of new products (Bass 1969; 

Lilien et al. 1992; Mahajan et al. 1990) and repeat purchase (Lilien et al. 1981; Rao and 

Yamada 1988), and introduction strategy for new products (Mahajan et al. 1984). A wide 

range of innovations has been studied, including consumer durable products, ethical 

drugs, and investment alternatives. In such studies, the data are usually collected at an 

individual level in order to understand the diffusion processes at an aggregate level. 
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The study of organizational innovation diffusion is less popular among 

researchers in marketing (Czepie! 1974; Robertson and Gatignon 1986; Robertson and 

Wind 1980; Thomas 1982). and has become largely the research realm in the sociology 

of organization and management (Barley 1986; Davis 1991; Rowan 1982; Tolbert and 

Zucker 1983). In his survey of thousands of diffusion studies, Rogers found that the data 

concerning organizational innovation are usually collected from individuals who are 

knowledgeable about the adoption processes (Rogers 1995). Organizational diffusion 

phenomena are theoretically more complex than individual-level diffusion as they can be 

analyzed at multiple levels simultaneously: individual, organizational, and population. In 

some studies individuals are often treated as ties or communication channels through 

which innovative ideas and information diffuse among organizations in the population 

(Boeker 1997; Galaskiewicz and Wasserman 1989; Kraatz and Moore 2002; Saxenian 

1996). 

PRESSING ISSUES IN DIFFUSION RESEARCH 

Pro-innovation bias often occurs in research results that are of use to the source of 

innovation, i.e. the manufacturer of the new product, rather than its consumers (Rogers 

1995; Rogers 1976). Due to the emphasis on managerial relevance, diffusion theories in 

marketing tend to be product-oriented, i.e. related to how and when new product is 

adopted successively among potential users in the population. Nevertheless, innovation 

diffusion is not only about the adoption of a new product, it is also about the different 

ways people do things (Amould 1989; Rogers 1995), alteration in individuals' cognitive 
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structures (Brown and Reingen 1987; Herr et al. 1991), and evolution in their social 

network configurations. 

Co-variation of Individuals' Cognitive and Social Structures 

While consumer behavior researchers contribute greatly to the understanding of 

the evolution of consumers' product knowledge structures (Alba and Hutchinson 1987; 

Brucks 1985; Johnson and Russo 1984; Peracchio and Tybout 1996), they seldom look at 

the origins of change in consumers' knowledge structure from the sociological 

perspective. As actors obtain information and model their behaviors from their network 

partners, not only does the configuration of social networks change, their cognitive 

structures also become increasingly aligned with those of the advocates, the adopters who 

share their experiences in adoption with their professional peers. These influential actors 

may dominate cognitive structures of other network members over time, since cognitive 

structures are continuously constructed in a reflexive and recursive fashion as individuals 

interact with those around them (Carley 1986). In other words, the degree of sharing 

distinctive elaboration of cognitive concepts increases with the strengthening of social 

ties (Carley 1986; Sirsi et al. 1996). Social networks filter information in such a way that 

people who are closely linked with each other tend to have similar access to information 

and interpret it in similar ways, which gives rise to similar cognitive structures (Sirsi et al. 

1996). 

Nevertheless, the recursive evolution of cognitive and social structures does not 

mean that ideas and behaviors always converge in the social system. Since actors are 
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connected Hon-randomly into clusters in the social system, the cognitive stractures among 

actors within the clusters are likely to be similar, while those between different clusters 

are likely to be dissimilar from each other. 

The co-evolution of social and cognitive stractures in professional community 

implies that the complex knowledge structure of high-technology innovation requires 

face-to-face social interactions between advocates and followers for transmission. 

"External" influence from the marketers may not be as effective as the social influence 

from existing users, since potential users need to learn about the benefits of the 

innovation from successful adopters first hand and are often skeptical about marketers' 

promises. 

Debunking the Imitation Effect from a Structural Perspective 

Imitation effect is theorized as the adoption behavior that is caused by word-of-

mouth communication from adopters to potential adopters in the population. However, 

there is more inside the imitation effect than is generally depicted in the diffusion model. 

First of all, imitation effect is dispersed differentially in the social system and 

affects the altitudes of the consumers differently (Erickson 1988; Marsden and Friedkin 

1993). Those who are connected to positive advocates are more likely to adopt the 

innovation than those who are not; and those who are connected to negative advocates are 

unlikely to adopt or will discontinue adoption (Leonard-Barton 1985). Those who are not 

connected to the opinion leaders are not aware of the innovation at all (Lin and Burt 

1975). 



Secondly, the social networks among the user market are both the pipe and prism 

of information sources. Actors in the network not only get information and model their 

behaviors from their peers (Leonard-Barton 1985); they also diffiise information about 

the innovation after interpreting from various information sources and experiencing the 

innovation. Therefore, the role played by each actor is different over time. 

Thirdly, the imitation effect can be further divided into contagion and structural 

equivalent effects which influence adoption behavior with quite different mechanisms. 

The cohesion model highlights the effects of actors' socialization in a cooperative 

environment (Burt 1987). When similar individuals work near each other and share the 

same interests, they are likely to become homophilous and form a cohesive group. The 

normative nature of a cohesive group makes ideas about innovation transfer effectively 

(Galaskiewicz and Wasserman 1989). Moreover, once the innovation is adopted, it stays 

adopted even when situational factors change (Galaskiewicz 1997). The contagion model 

highlights the interpersonal influence processes at a dyadic level (Burt 1987; 

Galaskiewicz and Wasserman 1989). 

Structurally equivalent actors occupy the same positions in social structures and 

are similar to the extent that they have the same or similar pattern of relations with 

occupants of other positions (Burt 1987). The structural equivalence model of diffusion 

highlights competition among the actors (Galaskiewicz and Burt 1991). The more 

similar the ego's and alter's relations with other persons are, the more likely they are to 

adopt any innovation perceived to make alter more attractive as the object of relations. 

Unlike the contagion effect, the structural equivalent effect takes into account the whole 



network structure (Burt 1987). Nevertheiess, this mimic effect may be fragile in the long 

ran; the adopters are less likely to understand the logic that undergirds the adoption 

behavior of structural equivalent alters, and are likely to discontinue adoption if the 

innovation fails to deliver benefits (Rao et al. 2001). 

Lastly, since social connections often exist for non-diffusion purposes, such as 

friendships, kinships, professional peers, etc., the resources that flow through these 

relationships also vary, from information about new jobs and positions (Burt 1992a; 

Granovetter 1973; Lin 2002; Lin 1999), financial resources (Galaskiewicz and Marsden 

1978), social support (Coleman 1988), to opinions about fashion and political candidates 

(Feick and Price 1987; Katz and Lazarsfeld 1955; Solomon 1986). Researchers should 

investigate how information about innovation situates in these multiplex relationships and 

how these relationships are embedded in other types of networks. 

Structural Consequences in the Social System 

The power dynamics among parties that are affected by diffusion processes, such 

as sources of innovations, change agents in the user groups, and the user community as a 

whole, are seldom conceptualized. First of all, the diffusion of innovation changes the 

way people are connected to each other over time, since new social interactions may arise 

and old social connections may be deepened or discarded due to diffusion. Secondly, 

researchers rarely look at the needs of people who are further down the market chain, 

such as those who depend on the adopters for products and services (Anderson et al. 

1994). For example, by accepting the evaluations and implementing the suggestions 
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recommended by opinion leaders, consumers surrender some of their control over 

consumption decisions, and herice become dependent on opinion leaders (Solomon 1986). 

Over time, the status differences between opinion leaders and the rest of the user 

community amplify. Opinion leaders are likely to fortify their status; subseqaent 

adopters are pressured to join the bandwagon in order to stay competitive; and late- or 

non-adopters may feel repressed as they have fewer resources or capabilities to adopt the 

innovation. In this dissertation, I set about to understand the long-term consequences of 

diffusion, particularly the changes that occur to the adopters or to the social systems in 

which the adopters are embedded after diffusion. 

Multiple-Level Analyses of Diffusion Consequences 

While marketing and consumer behavior researchers offer excellent insights about 

individual-level diffusion behaviors, scholars from the sociology of organizations and 

management contribute to the knowledge about organization-level diffusion mechanisms. 

There is a need to develop an overarching framework to depict the processes and 

consequences of innovation diffusion: how organizational innovation becomes actualized 

through individual cognition and actions, how these organizational actions interact with 

the environment, and how these actions cause structural changes at different levels of the 

social system. 

In the overarching organizational diffusion framework, the alignment of 

individual and organizational goals is not assumed, in order to understand the structural 

consequences at individual, organizational and population levels. The logic of action at 
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each level can be different or even in conflict with each other, and so also the stractural 

consequences. After all, individiial actors are the executors of organization actions 

(March and Olsen 1975) whose goals may or may not align with those of the 

organizations. For example, while an individual may gain status after diffusion, the 

organization may or may not benefit from the process. If the individual is sought out by 

another organization because of his or her high visibility, the original organization may 

lose its momentum in continuing to adopt the innovation. Again, the network approach 

provides the theoretical link to weave together the theories of individual and 

organizational diffusion. At the individual level, information is acquired from network 

partners; actors model their behaviors after or act on organizational decisions 

cooperatively with other network members (Erbring and Young 1979; Marsden and 

Friedkin 1993), utilizing the resources that are attached to their social positions. At the 

organization level, individual actors serve as the linkages among organizations in the 

field (Galaskiewicz and Wasserman 1989). At the field level, resource exchange in 

professional networks (Lounsbury 2001; Westphal et al. 2001; Westphal and Zajac 2001) 

and personnel mobility (Boeker 1997) are two major mechanisms for population-level 

diffusion. 

OBJECTIVE AND SCOPE 

My research uses the network approach in an attempt to understand the 

conceptual linkages between individual and organizational diffusion. How do individuals 

carry out organizational actions? How do these organizational actions provide feedback 
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to the social stractures, namely the occupational status of the individuals and status of the 

organizations in the field? Social networks filter information and resources from the 

environment to individuals, and at the same time, individuals act as connections among 

organizations through interorganizational activities and personnel mobility. Moreover, 

not only are individuals embedded in their social networks, these networks are also 

embedded in other networks; economic and political networks, for example. 

Organizational diffusion problems are important to marketing, since more money 

and items are involved in sales to organizational buyers than to household consumers 

(Kotler 2000). Moreover, there has been little research on how products and services are 

consumed and diffused in the public sector. This is important given that government 

organizations are a major buyer of goods and services in the United States. The context, 

the diffusion of satellite remote-sensing technologies in state, local and tribal 

governments in the U.S., also represents an appropriate case to investigate the 

organizational innovation diffusion phenomena that occur among professionals in the 

public sector. 

DISSERTATION ORGANIZATION 

The remaining chapters are organized as follows; Chapter 2 is Context. Chapter 3 

is Essay 1 "Structural Bases of Interpersonal Influence in the Diffusion of Organizational 

Innovations in User Networks," Chapter 4 is Essay 2 "Diffusion of Innovations as a 

Status Attainment Project," Chapter 5 is Essay 3 "Countervailing Intended and 

Unintended Individual-, Organizational- and Population-Level Consequences of 



DiffusioH." I summarize the results, theoretical contributions, managerial implications, 

limitations and future research extensions in Chapter 6. 

Chapter 2 describes the research context and presents the development of the 

innovation, satellite remote sensing, since its entry to the market in 1972. In particular, I 

look at how satellite remote sensing situates in the larger geospatial technology market, 

and describe the diffusion processes over time. While the satellite remotely sensed data 

may come from NASA or other commercially-owned satellites, what the adopters from 

the state, local and tribal governments purchase are the maps and models transformed by 

private vendors from the original data. 

Chapter 3 attempts to answer the research question on the origins of imitation 

effects of diffusion by looking at how various aspects of the social structures predict 

subsequent adoption among a network of adopters and potential adopters. Chapter 4 

examines the diffusion consequences at an individual level, and how diffusion activities 

can be regarded as status attainment activities among people in a professional field. 

Chapter 5 attempts to provide an overarching framework of diffusion consequences at 

individual, organizational and population levels. In particular, this chapter aims to 

understand how organizational change is brought about by various diffusion activities 

enacted by the staff members with different portfolios of resources. 

Chapter 6 summarizes the findings and substantive theoretical contributions of 

this dissertation. I also outline the implications of findings in marketing and public 

policy. I conclude with the discussion of the study's limitations and future research that 



can address the shortcomings and further enrich the understanding of diffusion of 

innovatioo among organizational users. 
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CHAPTER 2: CONTEXT 
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BACKGROUND OF INNOVATION AND ITS MARKET 

The innovation of interest in this dissertation is satellite remote sensing. 

Generally speaking, remote sensing is an art of "sensing without touching," utilizing 

objects' "signatures." A signature is the spectral response to the electromagnetic 

spectrum of an object class that is unique to it due to its distinctive reflectance and 

emissivity (Chouhan and Joshi 1996). The remote sensing of earth resources is a 

technique to observe objects on the Earth at a distance, either from space (satellite) or 

airborne (aerial) platforms. 

The U.S. carried out experiments related to satellite remote sensing as early as 

1959 (Chouhan and Joshi 1996), and it launched the Landsat series of satellites in 1972, 

1975, 1977, 1982 and 1984, which carried two sensors to collect different kinds of 

images of the Earth (Mack 1990). Although Landsat images are coarse, with resolution 

of the first two satellites about 60 to 100 meters, the satellites produced an enormous 

amount of data. At an experimental level, Landsat satellite image data were used 

successfully to detect large geological features associated with oil and minerals, to 

measure areas where different crops are planted, to monitor water distribution and snow 

cover to predict flooding, and to make maps of land use and land cover (Mack 1990). 

Remotely sensed data have become an increasingly important way to collect map 

information because: 1) they are often less expensive and faster than creating maps from 

data surveyed on the ground; 2) they offer the "bird's eye view," allowing for critical 

understanding of spatial relationships, and 3) they permit the capturing of data that cannot 



be sensed by humans, such as the infrared portions of the electromagnetic spectrum 

(Congaltoii and Green 1999). 

Over the years, the offerings of satellite remote sensing have proliferated greatly. 

From France's SPOT, Canada's Radarsat, to U.S. Space Imaging's Dconos, the provision 

of remotely sensed data has expanded from the U.S. federal government to a variety of 

quasi-govemment and/or private agencies in the international marketplace (SpaceVest 

1997). Nevertheless, while the original images may come from NASA or commercially-

owned satellites, what the adopters from the state, local and tribal governments purchase 

are the maps and models transformed by private vendors from the original data. 

Today, remote sensing has numerous applications, from urban planning, 

agriculture, natural resource management, to emergency management (Space Studies 

Board and Ocean Studies Board 2001). For instance, Landsat satellite data have been 

used to understand the impact of urban growth on endangered species in southern 

Arizona since 1998; Ikonos was used to get high-resolution three-dimensional images 

that penetrated the smoke in Ground Zero after the September 11 attack; the Terra 

satellite was used to track the progress of wildfires that blazed across Denver, Colorado, 

in the summer of 2002; and the Advanced Very High Resolution Radiometer was used to 

highlight regions that were likely to experience West Nile virus outbreaks in 2002. 
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Satellite Commercial Remote Sensing Industry in the Broader Geospatial Infomaation 

Market 

Satellite remote sensing is only a small player in the emerging broader geospatial^ 

technology market. The geospatial technology industry includes any technology being 

used to collect, process, analyze, use or display geospatial data and information to create 

a useful product to an end user. This definition includes Geographic Information System 

(GIS), remote sensing. Global Positioning System (GPS), Computer-Aided Design (CAD) 

technologies, 3-D imaging and other visualization tools (O'Connell et al. 2001). The 

estimated total worldwide sales of GIS software and related hardware and services in 

2001 was $7 billion (DARATECH 2001), aerial imaging $2.5 billion, and commercial 

satellite imaging $150 million (O'Connell et al. 2001). Some of the major vendors in the 

commercial satellite data industry are Space Imaging," EarthSat,^ and DigitalGlobe.'^ 

Therefore, apart from studying the diffusion processes of the focused innovation, 

research should be done to understand the processes locally, i.e. how satellite remote 

' The technical definition of "geospatial" is applications with locations on the earth, and geospatial data 
means digital geospatial data. O'Connell, Kevin M., John C. Baker, Beth E. Lachman, Steven Bemer, 
David Frelinger, and Kim E. Gavin (2001), U.S. Commercial Remote Sensing Satellite Industry: An 
Analysis of Risks. Santa Monica, CA: RAND. 
^ Space Imaging was founded in 1994. Its flagship IKONOS satellite, which was launched in 1999, is the 
world's first l-meter resolution commercial imaging satellite. 
' EarthSat was founded in 1969, and specializes in the development and application of remote sensing and 
GIS technologies. 

In 2001, EarthWatch changed its name to DigitalGlobe. EarthWatch was incorporated in 1995 with the 
merger of Ball Aerospace and WorldView (WorldView was founded in 1993). DigitalGlobe launched 
QuickBird in 2001 and became the newest source of highest-resolution imagery. 
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sensing and other geospatiai technologies are used by geospatial professionals^ in the 

public sector in their daily operations to realize the missions of the agencies. 

(Insert Figure 2.1 about here) 

(Insert Figure 2.2 about here) 

Slow Diffusion of Satellite Data by Local Governments 

Since the launch of the Landsat satellite system in 1972, there has been a 

persistent push to diffuse NASA-developed remote-sensing satellite technologies out of 

the research arena into the realm of public and private decision making (Mack 1990). 

The satellite remote-sensing community, NASA managers and scientists alike, thought 

that since satellite technologies can provide more efficient solutions to existing problems, 

it was only a matter of time for these technologies to be widely adopted by the public 

sector. However, compared to the operationalization of other NASA-developed 

technologies such as weather and communications satellites, the diffusion process of 

earth resources Landsat satellites proved to be more complicated. Since the data can be 

used in a plethora of disciplines at various levels of governments, not only did NASA 

have to work with a number of federal agencies, such as the Department of Defense and 

the Department of Interior about resource budgeting and political support, it also had to 

deal with a wide variety of users, leaving the overall goals of the program unclear (Mack 

' Geospatial professionals derive information from various forms of geospatial data as inputs for public 
administration and policy-making. They usually bear the following tides in local governments; GIS 
technicians, GIS analysts/ specialists, GIS coordinators, GIS managers, GIS administrators, and so on. 



1990). After failing to convert a large niiJiiber of adopters after decades,® the satellite 

remote-sensing cominiiiiity realized the diffusion problem may not lie in the product 

attributes, but rather in the institutional issues faced by the potential adopters (Lauer et al. 

1991; Mack 1990). 

The general consensus of the satellite remote sensing industry is that slow 

diffusion of satellite data is caused by its failure to produce a prominent winner product. 

Some scholarly research attributed the failure of satellite data adoption to technical 

reasons and lack of political and economic support from the federal agencies (Handberg 

1995; Mack 1990). Researchers seldom looked at the relationships of satellite remote 

sensing technologies with other competitive and enabling technologies from the users' 

perspective. Diffusion failure can be regarded as the outcome of unsuccessful 

legitimization of satellite remote sensing as the only way to achieve the ends of the 

potential users. In fact, potential users in the government sector see themselves as having 

many information and technology alternatives, and satellite remote sensing is just one of 

them. Both satellite data and aerial photographs can help local governments keep 

inventory of public assets; however, the former technology involves more complicated 

issues such as licensing for secondary users, which makes data sharing' more difficult 

than the latter one. Therefore, satellite data providers not only have to compete among 

themselves, but have to compete with firms from other industries as well. Moreover, 

® In fact the number of Landsal images sold decreased considerably from 128,433 in 1980 to 4,206 in 1989. 
^ Data sharing is a very common phenomenon among local government agencies. According to a previous 
study of mine conducted among GIS professionals in Arizona in February-March 2000, 86% of the 
respondents claimed that they gave, received or jointly developed data together with other departments and 
agencies. 



geospatial professionals are only immediate users of the satellite data, and the end users 

are farther down the chain. Geospatial professionals derive data products from remote 

sensing data for engineers, planners, tax assessors, administrators, and so on. Therefore, 

legitimization has to be established for both immediate and end users. Geospatial 

professionals often need to first demonstrate the benefits of the technologies to users 

outside their disciplines with free or inexpensive data before they can secure resources 

for adopting satellite remote sensing. 

PRELIMINARY UNDERSTANDING OF THE CONTEXT 

In 2000 and 2001, NASA sponsored four regional applications workshops for the 

representatives of state and local governments to familiarize them with innovations in 

remote-sensing technologies.^ During the initial stage of the study, apart from surveying 

the NASA-sponsored workshop participants,^ I conducted 44 in-depth interviews with 

® Mid-America workshop was held in May 2000, Western workshop in September 2000, Northeastern 
workshop in October 2000, and Southeastern workshop in February 2001. Mid-America workshop 
participants came from Arkansas, Iowa, Illinois, Kansas, Kentucky, Minnesota, Missouri, North Dakota, 
Nebraska, Oklahoma, and South Dakota. Western workshop participants came from Alaska, Arizona, 
California, Colorado, Hawaii, Idaho, Montana, New Mexico, Nevada, Oregon, South Dakota, Utah, 
WashingtoH, and Wyoming. The Northeast workshop participants came from Connecticut, Indiana, 
Massachusetts, Maine, Michigan, Minnesota, New Hampshire, New Jersey, New York, Ohio, Pennsylvania, 
Rhode Island, Vermont, and Wisconsin. The Southeast worlcshop participants came from Alabama, 
Delaware, Florida, Georgia, Louisiana, Maryland, Mississippi, North Carolina, South Carolina, Tennessee, 
Texas, Virginia, and West Virginia. 
' The participants were asked to visit websites with specific URL addresses via e-mail to fill in electronic 
questionnaires. The URL addresses for Mid-American workshop registration, workshop feedback and 
workshop follow-up surveys are http://great-sandy.arid.arizoEa.edu/slg_survey/, 
http://great-sandy.arid.ari20na.edu/w0rksh0psurvey/, and 
http://great-sandy.arid.arizona.edu/midamericafoIlowup/ respectively. The URL addresses for Western 
workshop registration, workshop feedback and workshop follow-up surveys are 
http://great-sandy.arid.arizona.edu/westernregistration/, 
http://ag.arizona.edu/rtasa_slg/westernworkshop/Survey.html, and 

http://great-sandy.arid.arizoEa.edu/slg_survey/
http://great-sandy.arid.ari20na.edu/w0rksh0psurvey/
http://great-sandy.arid.arizona.edu/westernregistration/
http://ag.arizona.edu/rtasa_slg/westernworkshop/Survey.html
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some of them about their technological consumption in their agencies. Most of the 

participants were geographic information system (GIS) professionals working in state, 

local and tribal governments. Three major themes emerged from the preliminary results 

of the survey and interview data: 

1. Deep working relationships exist among government agencies in the 

community. Agencies cooperate with each other for various reasons, such as 

data-sharing, equipment-sharing, regional projects. However, the level of 

cooperation is only weakly correlated to the level of organizational resources, 

but more strongly correlated to the configuration of the organizational 

network. The greater the number of municipalities within the county, the 

fewer the number of cooperative projects. 

2. Technical personnel who received support from their agencies to implement 

innovative technologies were eager to delegate their "technical work" to their 

subordinates; they spent a significant amount of time in inter-departmental or 

inter-agency meetings. Moreover, they spent time training subordinates, 

attending and presenting at profession^ conferences. 

http://great-sandy.arid.arizona.edu/westemfolIowup/ respectively. The URL addresses for Northeast 
workshop registration, workshop feedback and workshop follow-up surveys are 
http;//ag.arizona.edu/nasa_slg/northeastregistration/Survey.html, 
http;//ag.arixona.edu/nasa_slg/northeastworkshop/Survey.html, and 
http;//great-sandy.arid.arizona.edu/northeastfollowup/ respectively. The URL addresses for Southeast 
workshop registration, workshop feedback and workshop follow-up surveys are 
http://great-sandy.arid.arizona.edu/southeastregistration/, 
http://great-sandy.arid.arizona.edu/southeastworkshopfeedback/Survey.html, and 
http://great-sandy.arid.arizona.edu/southeastfollowup/respectively. 

http://great-sandy.arid.arizona.edu/southeastregistration/
http://great-sandy.arid.arizona.edu/southeastworkshopfeedback/Survey.html
http://great-sandy.arid.arizona.edu/southeastfollowup/respectively


3. When I tried to arrange for follow-up interviews, I found tiiat a fairly large 

number of GIS managers had changed jobs. These results suggest that the 

diffusion of advanced technologies in the public sector is not only affected by 

the characteristics of the adopting organizations, but is also contingent on the 

personnel who advocate them. Moreover, innovation diffusion has an impact 

on the career trajectories of these GIS professionals. 

The first theme can be explained by the diffusion of remote-sensing technologies 

in the public sector. Since the same set of remotely-sensed data can be used by different 

agencies for multiple purposes (e.g. urban planning in local governments, or natural 

resource management in a state agency), the collective benefits increase exponentially as 

the number of participating agencies increase. Collective consumption of the technology 

makes sophisticated analyses possible since as the number of data layers increases, so 

does the prediction power of the geographic models that are derived from these data. 

However, since public agencies are not appraised by their efficiency, they are less likely 

to be proactive in adopting new technologies that disrupt their established routines. 

Moreover, whether the data are procured from the public or private sector, they become 

public properties once they are purchased by public agencies. Since agencies can benefit 

from the data once they become available, rational or cautious public agencies are not 

likely to contribute to the collective cause; they can wait for other parties to adopt and 

then free-ride on the fruits of others' adoption (Coleman 1990; Olson 1971). Due to the 

cost of remotely-sensed data, a local govemment agency often does not have the 

resources required to adopt it alone. Only a few resource-rich local govemment agencies 



can afford remote sensing data without pooling resources with others. Confronted with 

this reality, I found that few theories address the collective diffusion processes of 

organizational innovation and how network configurations change after adoption. 

The second theme is interesting, as the GIS professionals who adopt the 

innovation often appear not to mind the tedious administration, coordination and 

negotiation tasks involved. The rewards they might reap from these actions were not 

clear. Existing theories of organizational innovation diffusion seldom investigate the 

logic of those who advocate the diffusion processes and what happens to advocates or 

opinion leaders after diffusion. 

The third theme reveals some hints about the logic that motivated advocates to 

"go the extra mile." According to the resource dependence principle (Cook et al. 1983; 

Pfeffer 1987), the more the end users depend on the GIS professionals for GIS 

information, the more influence the GIS professionals exert on the end users of GIS 

information. The amount of influence an actor possessed over others is proportional to 

one's status in the network. In other words, individuals engage in diffusion activities, 

including adopting, communicating with others about adoption experience, and helping 

others adopt/adapt the innovation, to compete for status in the professional field. 

THEORETICAL CONCEPTS EXEMPLIFIED IN THE CONTEXT 

Remote sensing is not just about satellite data and images, it is also about the 

technological knowledge required to decipher the data and transform them into useful 

information for inputs to political decisions. It changes the ways of understanding and 



analyzing things among the adopters and those who are dependent on them for 

information. The nature of innovation changes over time as different users apply the 

innovation in various disciplines successively. 

Unlike the private sector, which thrives on secrecy and competitiveness, the 

public sector accomplishes through support from its constituents. The diffasion 

phenomena that occur in the public sector are relatively more transparent and hence can 

be observed more directly. Diffusion of remote sensing technology in the public sector 

also prompts the emergence of various kinds of diffusion activities, such as attending and 

presenting in professional meetings, adopting innovation together with other members in 

the social networks in cooperative projects, and so on. By pooling resources and 

developing normative standards, adopting the innovation can collectively benefit all 

parties to a larger extent than adopting it separately. Such organizational behavior has 

yet to be conceptualized in the diffusion paradigm, and the public sector provides us with 

a unique opportunity to understand the internal workings of a user network. One of the 

solutions to the free-riding problems in joint adoption is to work with those with whom 

one worked before. For example, I found that organizations which adopted remote 

sensing collectively usually had prior working relationships, such as the joint adoption of 

GIS, data sharing, and so on. Therefore, diffusion networks are embedded in other pre-

established networks. The prevalent phenomena of joint adoption behavior in the public 

sector have important implications in copyright and data-sharing policies in the remote-

sensing and broader geospatial information markets. 



Moreover, the diffusion of organizational innovation also changes the ways in 

which people are connected or disconnected. Those with the capabilities and inclinations 

to adopt are likely to have been working more closely together over time and form a 

cohesive elite group that persists; those without those capabilities are likely to become 

the loners in the network. Innovation diffusion causes changes in social networks and 

amplifies individuals' status differences over time. 

Structural processes and consequences at different levels become apparent when 

looking at the intersections (or lack of) in the social networks. Whether conscious or not, 

advocates diffuse organizational innovation for both utilitarian and personal status 

attainment purposes. Professional networks not only offer resources, they also exert 

enormous pressures on adoption or dis-adoption. Moreover, both immediate adopters 

and people down the production chain are also affected by diffusion activities. 

The context represents a good place to understand the exchange of resources in 

the larger social system (Coleman 1990). On one hand, both the user community (in this 

case, GIS professionals in the public sector) and the sources of innovation (in this case, 

NASA and commercial firms that provide satellite data and services) look upon each 

other for resources: the user community needs sources of innovation to help realize their 

organizational goals, and these sources are dependent on the user community for 

legitimacy, as well as economic and political support. On the other hand, since 

geospatial information is an important input for land use policies, politicians and 

administrators in government agencies alike rely on the information products derived by 



the GIS professionals to make informed decisions that impact the lives of people who live 

in their jurisdictions. 

Lastly, since diffusion theories in marketing and consumer research are mostly 

about the phenomenon in the private sector, we have done little research to understand 

how products and services are consumed and diffused in the public sector. In most 

countries, government organizations are a major buyer of goods and services, and the U.S. 

government is the largest customer in the world, purchasing product and services valued 

at $200 billion (Kotler 2000). Although the knowledge about buying behavior in the 

private sector is largely applicable in the public sector, differences in organizational 

structures and missions beg for more formal theorization of diffusion in the public sector. 

For example, it is more difficult to diffuse innovation in the public sector, as 

bureaucracies have little incentive to change since they are not operating under the 

efficiency- and profit-maximizing principles. Public agencies, however, are supposed to 

be seen as "not wasteful" and "provide value to society." The context provides a good 

arena to understand the value formation processes of innovation in the public sector. 
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CHAPTER 3: STRUCTURAL BASES OF INTERPERSONAL 

INFLUENCE IN THE DIFFUSION OF ORGANIZATIONAL 

INNOVATIONS IN USER NETWORKS 
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CHAPTER 3 ABSTRACT 

I investigate how interpersonal influence processes bring about innovation 

diffusion in a network of organizational users. I use network effects models to test if 

interpersonal influence effects differ between early adopters of a later generation of the 

innovation and late adopters of an earlier generation. Adopters of different generations 

rely on different social influence mechanisms. 



43 

INTRODUCTION 

Imagine the followiBg scenario faced by a consultant who must address the needs 

of a network of clients: Paul, a consultant from an environmental consultant company, is 

hired by a county to come up with a conser\'ation plan to conserve the habitats populated 

by endangered species. He would like to recommend a number of new ways to monitor 

and manage the lands of interest in the plan. However, not only does he need to convince 

the county environmental quality department, county economic services department, and 

county flood control district about the innovations, he also needs to make his case to the 

environmental lobby groups and university professors who give advice to the county on 

conservation matters. To make matters worse, he also needs to take into consideration 

the views of the neighboring towns and cities as the conservation plan is going to impact 

them as well. 

The logic of adopting an innovation by an organizational unit is more complex 

than its consumer counterpart. Not only is the adoption unit a group, rather than an 

individual consumer (Martilla 1971; Rogers 1995), but organizations can also be 

regarded as intricate networks of individuals connected with each other in certain ways 

who may promote or impede the realization of organizational goals. Organizational 

innovations, apart from helping organizations do their routines faster and better or do new-

things, if successfully adopted they become instrumental in advancing the careers of the 

people who use or advocate them. The professionals who are primed for status 

competition or who are upwardly mobile, are likely to actively seek information and 

adopt innovations that help them make a difference in the organization or the 
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environment in which they are working. Advocates are adopters who share their 

experiences about adoption with their professional peers to create clout over potential 

users to follow in their footsteps. 

Therefore, for marketers, it is important to understand and identify the individuals 

who adopt organizational innovation for both their organizations' and their own sake, 

since they are the ones who go the extra mile to adopt and communicate the innovation to 

their professional peers. How do actors in the networks seek information about 

innovation? How do they monitor behaviors of their network partners? How do actors 

influence their network partners with their evaluation about the innovation? In other 

words, what are the bases of interpersonal influence in the user network? How do 

network analyses contribute to the understanding of diffusion in user networks and the 

management of different generations of the innovation at different phases of the product 

life cycle? 

THEORETICAL FRAMEWORK 

The network perspective looks at relationships among interacting units in the 

social system, such that actors and their actions are regarded as interdependent rather than 

autonomous units; and relational ties between actors are channels for flow of both 

material and nonmaterial resources (Wasserman and Faust 1994). From this perspective, 

I hold that actors' perceptions of the environment are filtered through the networks in 

which they are embedded. The network perspective is particularly appropriate to study 

important management and marketing phenomena such as diffusion (Brown and Rein gen 



1987; Coleman et al. 1957; Czepiel 1974; Frenzen and Nakamoto 1993; Leonard-Barton 

1985; Martilla 1971; Reingen and Keman 1986), new product development (Rindfleiscli 

and Moorman 2001), supplier relationships (Wathne et al. 2001), strategic alliances 

(Hakansson and Sharma 1996; Oliver 1990; Simonin 1999; Stuart 1998; Yaradarajan and 

Cunningham 1995), and network markets (Frels et al. 2003). Structural properties of a 

network such as density, strength of ties, structural positions and network configurations, 

can be used to predict various organizational behaviors and hence organizational 

performance. Nevertheless, networks are not static, and actors' actions also cause 

structural changes in their social networks (Barley 1986; Gulati and Gargiulo 1999). 

When actors creatively synthesize their own personal resources and positional resources 

in their networks to carry out organizational actions such as adoption of innovation, they 

open up the social structures for new definitions of positions, namely their relations with 

other positions, values of resources that are associated with their positions, and routines 

that are carried out by those who occupy the positions. 

In this paper, I examine the impact of actors' prior actions on their network 

partners' subsequent behavior. In other words, I investigate how well the structural 

properties of a network predict the adoption behavior of actors across social entities. 

Using a network effects model, I also identify how different sources of interpersonal 

influence in a network vary in their effects on the diffusion among different categories of 

adopters who use different generations of the innovation. 



Structural Bases of Interpersonal Influence 

Structural properties such as positions, ties, and network configuration determine 

how fast an innovation or an idea is diffused through the network. Positions and ties in a 

network are two sides of the same coin. From the network perspective, an actor's 

structural position is derived from his or her ties to other members in the network. Actors 

in different structural positions in the network have differential access to and control over 

different sources of information and resources due to their connections with others in the 

network. The closeness or openness of a network can be determined from the network 

configuration: a network can be a clique with all members directly tied to each other, or 

scattered clusters with bridges that span across clusters. 

I postulate that actors form their opinions and model their actions by monitoring 

the actions of others. If two actors work in an environment where a connection (direct or 

indirect) between them exists, then they are likely to monitor and consider each other's 

opinions and activities salient. It is logical to assume that the greater the interpersonal 

attachment between actors, the greater the likelihood that the actors have influence over 

each other (Friedkin 1998). In other words, the environment external to individuals is 

filtered through the lens of their social networks. Therefore interpersonal influence is a 

causal effect, both direct and mediated, of one actor on another (Erickson 1988; Friedkin 

1998), and a structural approach to interpersonal influence provides a feasible way to 

isolate and measure the effects of interpersonal influence among actors in the network 

(Baumgartner and Pieters 2003; Friedkin 1993; Friedkin 1998). 



In this paper, I examine the effects of interpersonal influence of actors' prior 

adoption of an innovation on other members' subsequent adoption in a user network. 

The three structural bases of interpersonal influence investigated in this paper are: social 

cohesion, structural centrality and structural equivalence. These structural bases are 

associated with an actors' ability to regularly monitor the opinions of other actors and the 

salience of the observed opinions and activities (Friedkin 1998). 

Cohesion generally refers to the extent actors are connected together with 

relatively strong, direct, intense, frequent, or positive ties (Wasserman and Faust 1994). 

Cohesive ties do not only include strong interpersonal ties such as kinship and friendship, 

but also a variety of more casual interpersonal ties (Friedkin 1998). When a substantial • 

proportion of possible ties are weak or absent, social forces operate through 

intermediaries (Wasserman and Faust 1994). Members in a cohesive group are more 

likely to be aware of each other's views on emergent issues than are non-members or 

members of a group that is low in cohesion (Burt 1987). As members are embedded in 

interpersonal connections that encourage reciprocity and compromise, opinions are likely 

to become salient. Therefore, the greater the structural cohesion between actors in a 

group, the more likely they influence one other, either via social control or collective 

actions, such as setting guidelines for the field or adopting the innovations together. 

Cohesion in network analysis is often measured by the properties of pairwise ties, such as 

the strength of ties at the dyadic level (Wasserman and Faust 1994). 

Hi: People are likely to adopt if their cohesive contacts adopted earlier. 



Structural centrality generally refers to the potential of a position to have access to 

information flow in the network (Freeman 1978/79). Therefore, structurally central 

actors occupy positions that stand between others and can therefore facilitate, impede or 

bias the transmission of messages, or avoid the control from the others. Central actors 

are more likely to have access to information resources that alow their opinions to 

become influential than do their peripheral counterparts. 

Hj: Actors who are structurally centra! are more likely to adopt the innovation 

than those who are at the periphery in the network. 

When actors are connected to each other indirectly through many intermediaries, 

structural cohesion becomes negligible. The salience of actors' opinions and activities 

instead may be based on their similarity in social positions or structural equivalence 

(Friedkin 1998). Simply put, two actors who are structurally equivalent may not have 

direct ties (Erickson 1988), but they have identical ties to and from all other actors in the 

network (Wasserman and Faust 1994). Nevertheless, it is unlikely that two actors will 

have exactly same patterns of ties in a set of network data; therefore, structural 

equivalence analyses aim to locate and identify subsets of actors who are approximately 

structurally equivalent (Burt 1987; Burt 1988; Burt 1992b; Wasserman and Faust 1994; 

White et al. 1976). Structurally equivalent actors tend to have similar attitudes and 

interpret issues similarly, as they tend to interact with the same types of actors in the 

same way (Burt 1992a; Erickson 1988; Friedkin 1998). Nevertheless, such an effect is 

contingent on interpersonal visibility, i.e. that actors not only have to be aware of the 
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existence of stracturally similar alters, they must also be aware of their opinions and 

activities for social influence to take place (FriedMn 1998). 

H3: People are likely to adopt if their structurally equivalent others adopted earlier. 

Diffusion research has shown that most people depend mainly on adopters who 

are similar to themselves for subjective evaluation of the innovation (Rogers 1995). 

Therefore, actual face-to-face communication activities in the network are another 

important component of the interpersonal influence processes. During face-to-face 

communications, different ideas and opinions are compared and contrasted (Collins 

1998). Communication activities such as meetings, workshops and conferences, are 

forums for potential adopters to learn from the experiences of adopters, and for adopters 

to establish their hegemony about the topics of interest. As the knowledge structure of 

technically sophisticated innovation is dense and intricate, interpersonal communications 

about adoption experience are essential for the transfer of tacit and complex knowledge 

from experts to novices (Zucker et al. 2002). 

H4: People are likely to adopt if they communicate with those who adopted earlier. 

A Network Effects Model of Diffusion Activities 

In this paper, I used a network effects model to estimate the effects of various 

structural bases of interpersonal influence and communication activities on adoption 

behavior (Friedkin 1990; Friedkin 1993; Marsden and Friedkin 1993). A network effects 

model which specifies the direct effects of one actor on the others, can take into account 

the interpersonal influence that arises from the interdependencies among actors within the 
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network. Non-stmctural components can be added to the model to investigate the relative 

impacts of social influence, network (or structural), individual and organizational 

variables on adoption. 

Bass model and its extensions look at the relative impact of innovative and 

imitation effects. However, I did not estimate adoption with the Bass diffusion model 

because I believe that there is more inside the imitation effect than is generally depicted 

in the Bass diffusion model. First of all, the imitation effect is dispersed differentially in 

the social system and affects the attitudes of the consumers differently (Erickson 1988; 

Marsden and Friedkin 1993). Those who are connected to positive advocates are more 

likely to adopt the innovation than those who are not; and those who are connected to 

negative advocates are unlikely to adopt or will discontinue adoption (Leonard-Barton 

1985). Those who are not connected to the adopters are not aware of the innovation at all 

(Lin and Burt 1975). 

Secondly, the social networks among those in the user market are both the pipe 

and prism of information sources. Actors in the network not only get information and 

model their behaviors from their peers (Leonard-Barton 1985); they also diffuse 

information about the innovation after interpreting from various information sources and 

experiencing the innovation. Therefore, the role played by each actor is different over 

time. 

Lastly, the aggregate estimate does not specify the mechanisms through which 

one is influenced by his or her peers. The three structural bases of interpersonal influence 

are not specified in the diffusion model. On the other hand, a network effects mode). 
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which incorporates both the patterns of social connections in the user network and 

individual and organizational covariates, is ideal in understanding the interplay among 

individual, organizational and structural factors in provoking adoption. 

(Insert Figure 3.1 about here) 

CONTEXT AND METHOD 

Context 

Remote sensing is a technique to observe objects on the Earth at a distance, either 

from space (satellite) or airborne (aerial) platforms. Over the years, the offerings of 

satellite remote sensing have proliferated greatly. From the U.S.'s Landsat, France's 

SPOT, Canada's Radarsat, to U.S. Space Imaging's Ikonos, the provision of remotely 

sensed data expands from the U.S. federal government to a variety of quasi-govemment 

and/or private agencies in the international marketplace (SpaceVest 1997). While the 

original images may come from NASA or commercially-owned satellites, what the 

adopters from the state, local and tribal governments purchase are the maps and models 

transformed by private vendors from the original data. 

Since the launch of the Landsat satellite system in 1972, there has been a 

persistent push to diffuse NASA-developed remote-sensing satellite technologies out of 

the research arena into the realm of public and private decision making (Mack 1990). 

The satellite remote-sensing community. NASA managers and scientists alike, thought 

that since satellite technologies can provide more efficient solutions to existing problems. 
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it was only a matter of time for these technologies to be widely adopted by the public 

sector. However, compared to the operationalization of other NASA-developed 

technologies such as weather and communications satellites, the diffasion process of 

earth resources Landsat satellites proved to be more complicated. Since the data can be 

used in a plethora of disciplines at various levels of governments, not only did NASA 

have to work with other federal agencies for budget approval and political support, it had 

to deal with a wide variety of users, leaving the overall goals of the program unclear 

(Mack 1990). After failing to convert a large number of adopters after decades,the 

satellite remote-sensing community realized the diffusion problem may not lie in the 

product attributes, but rather in the institutional issues faced by the potential adopters 

(Lauer et al. 1991; Mack 1990). 

NASA sponsored four regional applications workshops for the representatives of 

state and local governments to familiarize them with innovations in remote-sensing 

technologies in 2000 and 2001. Surveys were conducted among the workshop 

participants to understand the adoption and diffusion phenomena in the state and local 

governments. 

Method 

Survey data obtained from the participants of four NASA workshops were used to 

model the .social influence effects on diffusion. During the NASA workshops. 

In fact the number of Landsat images sold decreased considerably from 128,433 in 1980 to 4,206 in 1989. 
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participants were exposed to information about NASA science and technologies that may 

be applied in their daily operations. E-mails were sent to the participants about the 

11 19 
registration survey before the workshops and the workshop feedback survey three 

weeks after the workshops. Participants were motivated to answer the workshop 

registration and workshop feedback surveys as their travel expenses would be reimbursed 

upon the completion of both surveys. The third and last point of data collection was the 

workshop follow-up survey, which was conducted in June 2001, four to twelve months 

after the workshops.'^ 

Most workshop participants were Geographic Information System (GIS) 

professionals working in local and state governments in the U.S. URL addresses were 

included in e-mails, and the participants were asked to visit the websites and fill in the 

electronic questionnaires. The responses were then sent to me as text messages and then 

compiled as a database for statistical analysis. The response time between e-mail 

notification and questionnaire response usually took 1-2 days. In order to encourage 

participants to answer the surveys, reminder e-mails were sent to them every week for 

three weeks after the first notification e-mail. The three surveys asked the participants 

about their personal characteristics, social ties, and the characteristics of the organizations 

they represented. 

" Participants were told that their responses to the registratioH survey would be used to help understand 
their GIS aad satellite data usage so as to devise workshop materials to cater to their needs. 

The participants were asked about different aspects of the workshops. 
The time lag between the workshop and the follow-up surveys differed for participants of different 

workshops. NASA oeeded the data of the follow-up surveys from all workshop participants to evaluate its 
regional outreach program at that time. 



Sample Size and Response Rate 

There was a total of 340 participants who attended the NASA workshops. As 

shown in Table 3.1, response rates were quite high as the topic of the research is 

professionally important to the participants. The cases with missing data were not 

included in the analyses, yielding an effective sample size of 171. No systematic bias 

due to attrition of successive waves of surveys was found. The adoption rate at Time 1 

was 70% among those who were included in the models and 65% among those who were 

not. There was no statistical significant difference in these two proportions (t=-1.0196). 

Similarly at Time 3, the adoption rate was 80% among those who were included in the 

model and 83% among those who were not. The two proportions were found not to be 

statistically significantly different from each other (t=0.41064). The 171 valid samples 

represented a total of 145 organizations and 170 different departments. 

(Insert Table 3.1 about here) 

Model Estimation 

A typical network effects model consists of two major components, structural and 

non-structural variables. The structural component measures the effects of interpersonal 

influences on the actions or attitudes of others in the network. It is usually 

operationalized with the product of a social network matrix (which depicts the pairwise 

ties among all actors in the network) and an action or attitude vector. The non-stmctural 

component measures the effects of actors' inherent attributes on behaviors or attitudes of 

interest. 



Since I have eoMected data at three time points, adoption behavior was measured 

at Time 1 and Time 3, while questions on network ties were asked at Time 2; the general 

model became (Friediin 1993; Marsden and Friedkin 1993): 

yt3 = yn + aW tiyti + Xb 

where yts: n x 1 vector of adoption at Time 3 

yti: n X 1 vector of adoption at Time 1 

W ti: n X n matrix of social network ties at Time 2 

X: n X k matrix of exogenous variables (covariates at individual level) 

a; weight for endogenous components 

b: k X 1 vector of coefficients 

The general model with the three bases of interpersonal influences can be written 

as: 

yt3 = yti + aiwita yti + a2W2t2 yn + as W3t2 + Xb 

where: 

v»'it2: n X n cohesion matrix, measuring strength of pairwise ties among actors in 

the network 

wzti- n X n structural equivalence matrix, measuring pairwise structural 

equivalence among actors in the network 

W3t2: n X 1 centrality vector, measuring betweenness centrality of actors in 

network 
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I hypothesized the coefficient of yti to be positive, implying if one uses the 

innovation at Time 1, one is iikely to continue using it at Time 3. As for aj in wm yti, I 

hypothesized it to be positive, implying one is more likely to adopt at Time 3, if one's 

close peers adopted at Time 1. As for ai in wza Jn, I hypothesized it to be positive, 

implying one is more likely to adopt at Time 3 if stnictural equivalent alters used at Time 

1. As for W3t2,1 hypothesized its coefficient to be positive, implying if one is stracturally 

central in the network at Time 2, one is likely to adopt at Time 3, since one would have 

access to different information sources. 

The three bases of interpersonal influences capture various perspectives of the 

network structures at a certain point in time; "communication activities," on the other 

hand, are indicators of social actions that actors carry out to realize organizational 

routines and introduce changes within the social structures. Actors in the network can 

learn about the innovation through face-to-face communications with adopters. Instead 

of mimicking their professional pe-ers at a distance, potential adopters can deliberate their 

opinions and concerns about innovation adoption. Moreover, other communication 

activities, including conversing about job-related technology and career concerns, help 

potential adopters situate the ramifications of adoption in the larger organizational and 

personal context. Therefore, with the communication component added in the model, the 

model becomes: 

ye = yti + ttiWita yti + cii^za yti + Cis + TiZ myti + YaZ lajti + TsZ stiyti + Xb 

where: 



Zit2: n X n comiminication activity matrix, measuring the incidence of 

commanicating about job-related technology among actors in the social 

netv^ork 

Z2t2: n X n communication activity matrix, measuring the incidence of 

communicating about the innovation among actors in the social network 

Z%a- n X n communication activity matrix, measuring the incidence of 

communicating about career concerns among actors in the social network 

yi: weight for communicating about job-related technology in the networks 

Y2: weight for communicating about the innovation in the networks 

Yi; weight for communicating about career concerns in the networks 

Measures 

The independent variable, adoption at Time 1, and primary dependent variable, 

adoption at Time 3, were measured with respondent's usage incidences of Landsat and 

Ikonos. Landsat is the oldest NASA-developed satellite system, and it has captured 

imagery of the Earth of 30-meter spatial resolution since 1972. Ikonos, which was 

launched in 1999, produces imagery of 1-meter spatial resolution, and its imagery 

resolution was the highest at the time when the survey data were collected. The models 

of Landsat and Ikonos adoption provide glimpses of different social influence processes 

among different categories of adopters who use different generations of innovation. 

Those who used satellite data at a specific time were coded "1," and "0" otherwise. At 

Time 3, there were 24 new adopters, and 8 adopters discontinued using the innovation. 
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(Insert Table 3.2 about here) 

The participants were asked at Time 2 about their relationships with other 

workshop participants. A cohesion matrix, Wi, which consists of weighted ties between 

pairs of actors in the network, was constructed by coding "co-worker in the same 

organization" as "4," "close professional friend" as "3," "professional acquaintance" as 

"2" and "new contact" as "1." The ties in the cohesion matrix, are asymmetric since pairs 

of individuals may hold different views about their relationships with the each other. 

Respondents' structural centrality, W3, was measured with Freeman Normalized 

Betweenness (Freeman 1977). I used UCINET to calculate the centrality measure, W3, 

using the cohesion matrix, W]. UCINET first dichotomized the ties in Wi into 1 

(presence of relationship) or 0 (absence of relationship), then it calculated the proportion 

of paths linking two actors that pass through a third actor out of all possible paths. A 

high betweenness centrality score means an actor has access to information over others in 

the network. 

Defining structural equivalent actors as having identical ties to and from identical 

other actors is a severe limitation: it does not provide a general formalization of the 

notion of social position, and does not allow comparison of positions and roles between 

populations (Wasserman and Faust 1994). For example, managers from two different 

organizations, or even managers who head two different departments, cannot be 

considered as structurally equivalent in the strictest sense. Therefore, in this paper, I 

measure structural equivalence as "regular equivalence." Regular equivalent actors have 
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identical ties to and from, equivalent actors. Two dimensions of regular structural 

equivalence were measured, job position and professional horizon. While the former 

looks at stractural equivalence in terms of the types and levels of positions in the 

organizations, the latter captures the scope of work relationships on a daily basis. 

Stractural equivalence at job position is measured with "position in the organization" 

matrix. For example, GIS managers occupy the same social position, albeit in different 

jurisdictions, because they perform some cartographic functions and supervise a team of 

GIS analysts and GIS technicians, but they do not necessarily work on the same GIS 

database nor do they report to the same directors. 

For the job position matrix, W2a, the positions of the respondents were first 

classified into 11 categories,'"^ based on their disciplines (GIS, technical, non-technical 

and research) and levels in the organizations. Then a squared matrix with symmetric ties 

was constructed, assigning "I" to the pair of ties in which the respondents held the same 

positions, and "0" to those who did not. 

(Insert Table 3.3 about here) 

Since the professionals are working in occupations that deal with geographical 

knowledge, their work relationships are geographically based as well. The Wjk matrix, 

which captures structural equivalence of professional horizon, measures the professionals 

"working in the same state;" "1" was assigned to the pair of ties in which individuals 

belonged to the same state, and "0" otherwise. During the workshop, apart from 

" Refer to Table 3.3 for the descriptions of job categories. 
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attending plenary sessions, participants also attended discussion sessions that pertained to 

their disciplines and the geographic iocations (states) where they were from. Therefore, 

participants who occupied the same positions with respect to their job and professional 

horizon had opportunities to network and become aware of the issues that pertain in their 

sectors and jurisdictions. 

Structural cohesion of interpersonal influence is calculated by multiplying the Wi 

matrix by the usage incidence of satellite data (Landsat or Ikonos) at Time 1, resulting in 

a vector. The value on the vector is the number of contacts who adopted weighted by the 

pairwise strength of ties. Structural equivalence of interpersonal influence is calculated 

by multiplying the W2& "same position" and Wib "same state" matrices separately with 

usage incidence, resulting in two vectors. The values on these vectors are the numbers of 

social equivalent others who adopted the innovation. Respondents' structural centrality, 

W3, was included as a vector in the model. 

The respondents were asked about those from whom they sought advice during 

the workshop. Three "communication" matrices, work-related technology (Zi), satellite 

data (Z2) and other career concerns (Z3), were constructed to capture the variety of topics 

that were discussed informally among the participants. For the "communication" 

matrices, "1" was assigned to the tie when the respondent claimed the topic was 

discussed among him or her with another participant, and "0" otherwise. Again, the ties 

in the communication matrices are asymmetric since people had different views about 

their participation in their communication activities. Each communication matrix was 

then multiplied separately with the usage vector, to come up with three vectors of 
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communication activities about adoption experience that took place among the 

participaBts. Each entry in the vector is the total number of adopters who had some 

forms of work-related face-to-face communications with the respondents. 

Individual structural variables, total number of social ties the respondents had in 

the network of workshop participants and its accompanying squared terms, were included 

in the model. The variable of total number of network ties, which is derived from 

counting the number of ties across the cohesion matrix, was added to control for the size 

of network. The squared term for network size was added to capture any curvilinear 

relationship of it with adoption at Time 3. Since maintenance of social ties requires the 

individuals' time and effort, the effect of social ties is likely to diminish or even reverse 

after some point. 

Organizational structural variables were added to capture the structural properties 

of the organizations represented by the respondents. The number of agencies with which 

the focal organization shared data (gave, received or developed data jointly) and its 

squared term, were included in the model. The former variable is to measure the extent 

of organizational connectivity in its own regional community, and its accompanying 

squared term is to detect any curvilinear effect on adoption. 

Since potential adopters may also leam about the innovation from mass media and 

interpersonal channels, measures of other information sources—"university contacts," 

"magazines," "Listserv," and reading remote sensing journals—were also included in the 

model to benchmark them against the social influence effects. These four measures were 

coded as dummy variables. 
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Individual control variables included in the model were gender, age (below 40, 41 

or above), education level (some college or below, bachelor degree, master's degree or 

above), and being in the field of remote sensing (yes or no). Organizational control 

variables are categorical variables of GIS professional (yes or no), status of job position 

(low, middle, upper middle, and high), level of government (town or county, regional or 

state, university or private),'"^ and workshop'® (1, 2, 3, and 4). 

RESULTS 

Descriptive Statistics 

Seven-tenths of the respondents were male. Their average age was 43 years old. 

Nevertheless, since the age in the sample exhibited a bimodal distribution, age was 

recoded into two categories; below 40 and 41 or above. Thirty percent of the respondents 

were below 40, and 70% were 41 or above. They were highly educated; 36% had only a 

college degree, and 50% had a master's degree or above. About three-fifths were GIS 

professionals. Fifty-six percent of the respondents said they were in the field of remote 

sensing. Nearly half of the respondents (45%) worked at the middle level in the 

From the qualitative interview with a GIS professional who had worked both in a university and a county 
in Ms career, he said that he bid for projects and looked for clients while working for the university. 
Therefore to a certain extent, a university is more similar to a private consultant than to other local and state 
government agencies. 

Workshop 1 (Mid-America) was held in May 2000, Workshop 2 (Western) in September 2000, 
Workshop 3 (Northeastern) in October 2000, and Workshop 4 (Southeastern) in February 2001. 
"Workshop" is also an indicator of time4ag between workshop and subsequent adoption, since the 
workshops were held about 1-4 months apart (as were the registration and workshop foliow-up surveys), 
and follow-up surveys were sent out at one time, having time-lag ranging from 4 to 12 months. 



organization/'^ 24% worked at upper middle positions, and 28% worked at upper 

positions. Half of the respondents were from regional or state agencies, and two-fifths of 

them were from a town or county. 

The incidence of Landsat data usage increased from 55% at Time 1 to 65% at 

Time 3, and that of Ikonos data increased from 14% to 22% at Time 3. Since Landsat 

data are the earliest generation of the innovation, and Ikonos a relatively recent 

generation, Landsat data were being used more widely among the participants. However, 

the high-resolution Ikonos data have a higher rate of increase in adoption than Landsat 

(57% vs. 19%). 

The respondents appeared to be well connected personally with university 

contacts (85%). They also received new information from magazines (92%), Listservs 

(75%), and journals (57%). 

(Insert Table 3.4 about here) 

(Insert Table 3.5 about here) 

Results from Modeling 

I modeled the adoption of both the first and latest generations of the innovation to 

investigate if there are any significant differences in social influence mechanisms for 

different generations of the technology. The model for "Landsat" adoption gives a view 

of the diffusion processes among the later adopters of the earliest generation of the 

" Middle-level positions are mainly jobs that require technical expertise but without managerial and 
budgeting responsibilities. 



innovation. The model for "'Ikonos" gives another perspective on the diffusion processes 

for the early adopters of the latest generation of the innovation. Landsat satellite data are 

often used as a b^kdrop for large-scale regional maps at county or state levels. Landsat 

data are also processed to calculate Normalized Vegetation Volume Index (NVVI) to 

understand the vegetation gradient on the landscape. Ikonos data, with moch higher 

spatial resolution, not only can be used to do what Landsat can do, it can also be 

combined with elevation models to produce a "fly-over movie" of the landscape and 

other applications across disciplines. In short, Ikonos provided the best image available 

at the time of data collection, though it was a much higher-cost alternative. 

Given differences in the time lag from their market entry date, and product 

characteristics, the results from modeling show that the social influence processes are 

different for different generations of innovation. 

Ikonos Data Usage 

Logistic regression was used in the analyses. The model explaining "Ikonos data 

usage" successfully classified 90% of the cases (refer to Table 3.7). The coefficients of 

social influence based on structural cohesion (P=0.2080, p=0.2667) and centrality (P=-

0.1934, p=0.8515) were not significant. However, the coefficient for "social influence 

based on structural equivalence at job position" is significant and negative (f3=-0.4043. 

p=0.0083), suggesting the presence of a relationship between social influence based on 

structural dissimilarity at work position and adoption at Time 3. The direction of the 

social influence effect based on structural equivalence at work position is opposite from 



what was suggested in the sociological literature (Burt 1992a; Friedkin 1998). This 

finding can be explained in three ways. 

First, structural dissimilarity is simply due to the fact that the number of potential 

users in each discipline in a geographic area is small, and that the adoption of innovation 

by an organization in a particular discipline is likely to saturate the population in that 

discipline, and hence no more potential adopters from the same discipline are found 

among the respondents. Secondly, the negative coefficient of structural equivalence 

based on job position also confirms the fact that the innovation has numerous 

applications in different disciplines, and diffusion occurs when data are used in fields 

different from those of the previous adopters. The third explanation is the first mover 

effect, i.e. actors are likely to adopt if those with similar job positions have not adopted 

the innovation. Under this perspective, the actors are assumed to adopt the innovation in 

order to gain competitive advantage over their structural equivalence. On one hand, the 

first explanation suggests that the diffusion phenomenon of satellite data exhibited in the 

public sector is of a cooperative nature across multiple disciplines. On the other hand, 

the second explanation suggests that multidisciplinary diffusion happens because of 

actors' participation in intra-field status competition, in which the actors try to 

outperform similar others within their own field by learning and adopting innovation that 

was used by people in other fields. 

The coefficient for "social influence based on structural equivalence at same 

state" is significant and positive (P=0.6715, p=0.0617), supporting the hypothesis of 

structural equivalence in the same professional horizon, i.e. same geographic area. This 
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result is likely due to the status competition among professionals within the same 

professional horizon. The adoption of an individual in a geographic area is likely to have 

a positive impact on others' adoption from the same area. Although the later technology 

is much more expensive than the earlier one, cost may be less of an issue since the data 

can be used for multi-purposes. 

None of the variables under communication about adoption experience during the 

workshop are statistically significant. Those who received advice about work-related 

technology (P=-0.5740, p = 0.1374), about satellite data ({3=0.4938, p=0.2809), and 

career concerns (j3=-0.4642, p=0.4452) from those who had adopted at Time 1 did not 

vary systematically with the adoption at Time 3. This finding suggests that the early 

adopters of Ikonos data were acting on their own and taking charge without the necessity 

of getting advice from other adopters (Rogers 1995). 

Individual structural variable, total number of social ties among workshop 

participants, is not significant and positive (P=0.2414, p=0.1113); and its squared term is 

marginally significant and negative (p=-0.0085, p=0.0553). This indicates that the total 

number of ties exhibits a curvilinear relationship with Ikonos adoption at Time 3: the 

total number of ties has a positive relationship with adoption at Time 3, but peaks at 14.2 

ties, and exhibits a negative impact afterwards. 

Previous adoption of Ikonos at Time 1 (P= 1.8311, p=0.0628) is one of the 

significant predictors. Nevertheless, previous adoption of Landsat data at Time 1 is a 

stronger predictor of Ikonos adoption (p=2.1984, p=0.0125). This suggests that prior 

adoption of an earlier generation of innovation helps predict the future adoption of a later 
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generation of innovation. Whether the respondents worked in the field of remote sensing 

(|3=-0.5937, p=0.4480) and whether they were 40 years or under (P=-0.i778, p-0.7934) 

were not significant predictors for Dconos data usage at Time 3. These findings indicate 

that the fields the respondents were working and their age did not correlate systematically 

with Ikonos adoption, implying that one did not need to work in the field of remote 

sensing or work in the professional field for a long time to adopt Ikonos data. This 

finding suggests that as the innovation evolves, not only does it appeal to the people from 

niches it serves originally, it also attracts users from other market segments that are 

different from prior generations of adopters. 

Organizational control variables such as working at upper-middle positions 

(P=2.2696, p=().0520) and attendance of Workshop 1 (P=2.0853, p=0.0472) and 

Workshop 2 (P=1.6911, p=0.0460) are significant in this model. Those who worked at 

upper-middle positions were more likely than those who worked at high positions to 

adopt Ikonos data (P=2.2696, p=0.0520). Upper-middle positions are managerial 

positions that require competence in technical, administrative and coordination areas. 

The significant relationships between Workshops 1 and 2 and Ikonos adoption at Time 3 

indicate the time component in the diffusion process of later generation of innovation. 

The participants who attended these two workshops, which was conducted four and nine 

months earlier than the last workshop, were more likely to adopt Ikonos data at Time 3 

than those who attended the last workshop. 

Based on the interviews from the qualitative component of the dissertation project, those who are at 
upper-middle or high positions often have the discretion to allocate financial resources in their units or 
departments. 
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(Insert Table 3.6 about here) 

(Insert Table 3.7 about here) 

Landsat Data Usage 

The model of "Landsat data usage" successfully classified 87% of the cases (refer 

to Table 3.9). As with the previous model, the estimated coefficients for social influence 

based on cohesion (P=-0.0125, p=0.8530) and centrality ({3=0.9938, p=0.1559) were not 

significant. However, the coefficient for "social influence based on structural 

equivalence at same work position" is significant and negative (P=-0.0828, p=0.0373), 

indicating the impact of dissimilar alters on focal actors' adoption. Two out of three 

variables under communication about adoption experience during the workshop are 

statistically significant. Those who got advice about work-related technology (P=0.3470, 

p =0.0518) and about satellite data (^=0.5244, p=0.0583) from those who had adopted at 

Time 1 were more likely to adopt Landsat at Time 3. As suggested in the diffusion 

literature, late adopters need a lot of assurances from prior adopters before deciding to 

adopt (Rogers 1995). 

Similar to the previous model, the estimate for previous adoption of Landsat at 

Time 1 (P=3.3688, p=0.0000) was statistically significant. However, unlike the model on 

Ikonos, whether the respondents worked in the field of remote sensing ([3=2.2722, 

p=0.0023) and whether they were under 40 years (P= 1.6119, p=0,0140) are significant 

predictors for Landsat data usage at Time 3. However, apart from the attendance of 
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Workshop 3 (Northeast) (P=1.6661, p=0.0463), none of the organizational control 

variables are significant. 

(Insert Table 3.8 about here) 

(Insert Table 3.9 about here) 

Lastly, I checked for multicollinearity of the variables in the models with the 

correlation matrices. For the models on Ikonos and Landsat adoption, measures were 

found to be strongly correlated with their accompanying squared terms (r ranges from 0.7 

to 0.8). After eliminating squared terms from the model on Ikonos adoption, I found that 

the coefficient of centrality is negative and significant (P=-0.689, p=0.010), implying that 

actors who are structurally less central are more likely to adopt later generations of the 

innovations. This is because early adopters tend to seek information about innovations 

from dissimilar others in the less dense portion of the networks. On the other hand, for 

Landsat adoption, the coefficient of centrality is found to be positive and significant 

(P=0.821, p=0.015), suggesting structurally central actors are more likely to adopt earlier 

generations of the innovations. This is because the late adopters have access to 

information through their network ties and conform to the actions of their network 

partners. As for other parameters, they all have a similar level of significance and the 

same signs as the original models. 



70 

CONCLUSION 

Summary 

In this paper, I investigate how interpersonal social influence processes bring 

about innovation diffusion in a user network. A network effects model was used to 

model the effects of individuals' behavior on others. I also test if interpersonal influence 

effects differ between early and late adopters, by modeling the subsequent adoption of the 

latest (Dconos) and earliest (Landsat) generations of the innovation. 

Actors are likely to adopt the innovation if others with similar job positions have 

not adopted. This finding was opposite to the structural equivalence effect suggested in 

the sociological literature, but it can be explained in three ways. First of all, the negative 

structural equivalent effect may be due to the fact that diffusion becomes saturated once 

an organization in a particular discipline adopts the innovation in a geographic area, and 

there are no more new potential adopters from the same discipline in the vicinity. The 

second explanation points to the fact that satellite data can be applied in various 

disciplines; diffusion occurs when the innovation is spread across disciplines, especially 

when actors from different disciplines work together in some inter-agency projects. 

However, this apparent cooperative diffusion phenomenon also suggests the presence of 

the first-mover effect: actors participating in intra-field status competition try to gain 

competitive advantage over similar others within their field by learning new technology 

from their network partners who belong to disciplines different from their own. 

Nevertheless, all three explanations point to the same conclusion and recommendation; 

subsequent diffusion of satellite data is more likely to occur among users who belong to 



fields that are different from those who adopted earlier, and a viable communication 

strategy for the sources of innovation is to encourage the multi-disciplinary applications 

of their products and services. 

For the first generation of innovation (Landsat), the late adopters are likely to 

adopt only if they get advice from those who adopted this technology earlier. As for the 

latest generation of innovation (Ikonos), the early adopters adopt due to status 

competition with their structural equivalence at the same professional horizon. 

While the first generation of the innovation was developed specifically for 

scientific research on the Earth's landscape, subsequent generations have evolved and 

have the capabilities to provide solutions to more fields. Prior adoption of earlier-

generation innovation serves as a good predictor for subsequent adoption of later-

generation technology, which suggests a good portion of early adopters of subsequent 

generations are switchers from the prior generations of the technology. On the other 

hand, unlike the earlier-generation technology which is mainly used by those who are in 

the field of remote sensing, the subsequent generation is used by professionals who are 

both inside and outside the field of remote sensing. This finding suggests that an 

innovation is likely to become more appealing to users outside their original target 

market over time, hence further reinforcing the notion that there are qualitative 

differences among successive generations of adopters. 

(Insert Table 3.10 about here) 
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Implications in Marketing 

This study examines how social networks among customers play a role in 

relationship marketing. Relationship marketing does not only happen between firms and 

consumers, but also between users and users (Frels et al. 2003; Martin and Clark 1996; 

Reingen et al. 1984; Reingen and Keman 1986). For example, it is advisable for NASA 

and the commercial companies which provide satellite image data and accompanying 

consultant services to tap into the networks of early adopters to reach other potential later 

adopters, as early adopters are eager to spread the news and experiences of innovations in 

their professional networks during social influence processes. Since users are connected 

with social networks, the adoption of data by one individual user has ramifications among 

those with whom he or she is connected. Similarly, adopting organizations are 

interconnected through employees' participation in various interorganizational projects 

and professional associations. Therefore, the adoption in one organization encourages 

similar processes to occur in other connected organizations. 

Not only did the actors mimic behaviors of those in the same professional horizon, 

they also modeled their actions on those who were in different disciplines. This finding 

suggests marketers who segment their markets with only consumers' demographic and 

psychographic properties may not be equipped to understand completely the interpersonal 

influence processes among customers and potential customers. Consumers' network 

positions and the structural properties of their networks provide invaluable information 

about their attitudes and propensities to consume. Furthermore, the findings suggest that 

actors who aspire to compete for status within their own fields often distinguish 
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themselves by learning new knowledge from their network partners who belong to related 

disciplines. For example, while marketers can excite early adopters directly with the 

novelty of innovation, they can only reach the late adopters indirectly, as late adopters are 

likely to be turned off because of marketers' communication efforts. The marketers need 

the alliance of the early adopters to spread the innovation among potential late adopters. 

On one hand, testimonials from the early adopters appear to be crucial in getting the late 

adopters; on the other hand, early adopters simply bring the late adopters along when 

they adopt the innovation in some cooperative projects. 

Limitations and Future Research 

Although the operationalization of structural equivalence as "regular equivalence" 

allows the identification of social positions of actors in different organizations, it does not 

tease out whether such structural equivalent effects are based on pure mimicry 

(superficial learning at a distance), or based on exposure to the same third party. The 

social ties between the actors and the third party may range from weak to strong. While 

the former favors knowledge-search, the latter is more appropriate for the diffusion of 

complex knowledge (Hansen 1999). Future research should be conducted to untangle 

these structural equivalent effects. 

The discovery of the negative structural equivalent effect also poses further 

questions about the exact mechanisms of the diffusion of high-technology innovation 

which can be applied creatively in various disciplines. Is it true that since the number of 

potential users in each discipline is so small, the new users of innovation are more likely 
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to come from people in disciplines different from earlier adopters? Or does diffusion 

occur due to cooperative efforts among adopters in different disciplines? Or does it occur 

because of intra-discipline status competition among potential adopters? Further 

research is needed to uncover the complex social influence mechanisms behind the 

negative equivalent effects. 

A research extension of this study is to empirically determine "customer relational 

value," the premium customers with high relational value bring to the firm due to their 

positions and connections in the networks. These individuals are likely to be opinion 

leaders (Katz and Lazarsfeld 1955; Rogers 1995) or market intermediaries (Solomon 

1986). Another research extension is to use network analyses to predict market trajectory 

by examining the nature of social contacts of their customers and potential customers so 

as to understand the logic of their actions and origins of their attitudes, and to track how 

these opinions are spread across the population. The nature of innovation also changes 

over time as successive generations of users from different disciplines find new 

applications of the innovation when they adopt it (Rogers 1995). 
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CHAPTER 4: DIFFUSION OF INNOVATIONS AS A STATUS 

ATTAINMENT PROJECT 
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CHAPTER 4 ABSTRACT 

I extend Bourdieu's theory of ciiltoral field to a technologic field, using 

correspondence analysis, to show that individuals at various occupational positions have 

different portfolios of capital. The professional field under investigation is both 

segmental and hierarchical. I then use logistic regression to understand how individuals' 

diffusion activities open up the social structures for structural changes. Professionals 

convert newly acquired cultural capital to different capital forms such as symbolic, 

economic and political capital, to compete for status in the field. Finally, I show that the 

premium of innovation as valuable cultural capital depreciates once it becomes widely 

adopted. 
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INTRODUCTION 

Despite the importance of diffusion consequences to consumer research, relatively 

little has been done to investigate the ramifications of innovation diffusion that occur to 

the adopters and the social systems in which they are embedded. Since the adopters of an 

innovation are not just customers for a single business transaction, but also potential 

adopters of subsequent generations of innovations, the understanding of diffusion 

consequences will provide insights to customer relationship management, product 

portfolio management and new product development. In particular, the subsequent career 

movements of the adopters are likely to alter the diffusion trajectory of organizational 

innovations. If the adopters are promoted to higher-status positions that have more 

control over resources, they are likely to command more resources to deepen the usage of 

the innovation. On the other hand, if the adopters remain at the same positions over years, 

the innovation is likely to fall out of favor or be discontinued due to the lack of resources 

to find new applications of the innovation. 

Secondly, consumer behavior is broadly defined as individuals or groups 

acquiring, using, and disposing of products, services, ideas, or experiences (Holbrook 

1987), and existing consumer research has shied away from studying of innovations that 

are used by organizational users. Organizational diffusion problems are important to 

marketing, since more money and items are involved in sales to organizational buyers 

than to household consumers (Kotler 2000). Although scholars acknowledge the 

complexity of consumption behavior in organizations, few take on the tasks needed to 

unravel the intricacy of innovation diffusion among organizational users. In particular, 
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how do potential users in organizations leam about the innovation, what do they do to 

adopt the innovation, and how do these activities affect the organizational users in the 

long-ruH? Lastly, there has been little research on how products and services are 

consumed and diffused in the public sector. This is important given that government 

organizations are a major buyer of goods and services in many countries, including the 

United States. 

In particular, the diffusion of organizational innovation causes changes in the 

social structures. On other hand, social structures refer to the connections among actors 

in the social system, including social ties among sources of innovations, change agents, 

and the community of potential adopters. On the other hand, social structures also consist 

of implicit and explicit rules that specify acceptable behaviors. They also inform the 

actors about the forms and levels of capital associated with various occupational positions. 

During the diffusion processes, new practices and social interactions may arise; old 

means and social connections may be discarded when rising to the challenges of adapting 

the innovations within the organizations. Therefore, innovations are the sources of 

change in practices and status hierarchy in the social system (Barley 1986). 

The research context provides a unique perspective for examining the diffusion 

consequences that occur among adopters in the organizations who are interconnected 

with each other in the professional networks. Specifically, I investigate the long-term, 

ramifications of the diffusion of satellite image data among users who work in state, local 

and tribal governments in the U.S. 



THEORETICAL FRAMEWORK 

In this paper, I attempt to understand how diffasion activities take place in the 

social stmctures and how these activities open up the structures for changes. The intent is 

to contribute to the understanding of how these individual activities can lead to career 

mobility for the professionals in the field. I address the research question in three parts. 

First, I examine the social structure before the sources of the organizational innovation 

actively outreach to the adopters and potential adopters. In other words, what portfolios 

of resources do actors leverage in getting status in their professional fields? Then, I look 

at how actors transform these resources to gain status in the profession, namely through 

getting information, adopting and communicating about the innovation to other contacts 

in their networks. Lastly, I examine the changes in the social structure at a later point in 

time when more adopters were brought on board. How do these activities alter the 

portfolios of resources associated with the positions? 

Forms of Capital and the Structure of Social Field 

The usage of the "capital" metaphor does not only imply a rational and 

materialistic orientation; it also exposes some interesting properties of the exchange 

media: capital takes time to accumulate, has interest-accruing potential,'^ and has the 

ability to reproduce in identical or different form(s) (Bourdieu 1985). 

Capital may appreciate or depreciate over time. Social capital becomes more valuable as trusting 
relationships continue to evolve over time. The value of cultural capital (knowledge) depreciates: what is 
considered as advanced today may become obsolete five years from now. 



Cultural Capital: Technological Knowledge in the Professional Field 

An individual's technological knowledge is usually related to academic and 

professional qualifications. A person often enters the professional field with credentials 

earned in academic institutions, but continues to develop job-specific technological 

knowledge over time, via performing job duties or specific training episodes such as 

conferences and seminars. Technological knowledge is more than "human capital" 

(Coleman 1988) and "intellectual capital" (Nahapiet and Ghoshal 1998). It does not only 

"enable persons to act in new ways'" (Coleman's human capital) and organizations to "act 

based in knowledge and knowing" (Nahapiet's intellectual capital); it also acts as a 

common schema for people who possess it to tackle the problems at work because the 

worthiness of technological knowledge is not objectively determined but socially 

constructed (Geertz 1973; Smircich 1983). When actors meet both within their 

organizations and professional networks, they negotiate with each other about the 

meanings of technological knowledge and "enculture" new members about the norms of 

the fields. The higher the level of adoption, the more useful the knowledge is perceived. 

In analogy to Bourdieu's conceptualization of cultural capita], the possession of 

technological knowledge and the consumption of technological goods also act as cultural 

capital for people in the professional field. Although the cultural capital referred to by 

Bourdieu is music and art consumed by the upper class in Paris (Bourdieu 1984), 

technological knowledge acts as an institutional classifier for people in the professional 

field. Cultural capital is essential for the actors in the field to make cultural distinctions 

and value judgments. The standards of culture are arbitrary; they are imposed by the 



privileged class and are used to determine which stakes are of value and to be acquired in 

straggles within the fields (Bourdieu 1984; Kvansny and Traex 2000). Employees are 

trained and socialized via the cultural arbitrary so that they know their positions both 

within their organizations and professional fields, and what they can expect from them. 

To summarize, in a technological organization, an actor's cultural capital is his or her 

embodied technological knowledge, which is usually related to academic and 

professional qualifications and the skills that are required to fulfill the work 

responsibilities. 

Social Capital 

Social capital refers to one's membership in a group. It is the actual or potential 

resource that is linked to the possession of a durable network of more or less 

institutionalized relationships of mutual acquaintance and recognition (Bourdieu 1985). 

While an individual's cultural capital depends mainly on the actor, social capital is 

largely determined by the person's social network. Apart from possessing the desirable 

knowledge, actors with the right social capital are more likely to get the right information 

at the right time, and are more likely to gain status faster on average than their 

professional peers (Burt 1992a). Apart from formal networks in the organizational 

hierarchies, informal networks that burgeon in the professional committees and 

associations also provide channels for career-related information and resources. 

Moreover, these informal networks are the venues where trust is built and norms of 

reciprocity are socialized. 
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Economic Capital 

Economic resources govern people's chances of access to wealth and assets 

(Degenne and Forse 1999) and are the financial resources associated with positions in the 

organizational hierarchy. Economic resources can be approximated from the size of 

budget in the organization where the actors work. 

Political Capital 

There are various views about political capital or power. One perspective views 

power as the ability to carry one's will despite resistance (Gaski 1984; Weber 1968a; 

Weber 1968b); another perspective regards power as influence over exchange partners 

due to differences in dependency levels (Emerson 1962). The "manipulative power" 

perspective views power as an actor's ability to control critical aspects of the partners' 

environment such that the former has an "ecological" control over the partners. All these 

perspectives, though varied, agree that actors with high political capital are likely to 

control the allocation of resources over others and exert influence during the 

institutionalization process of practices in the field. 

Symbolic Capital 

Symbolic capital is prestige, the regards one receives from the members of his or 

her social network. It is the medium for resource transformation; i.e. cultural capital, 

political capital, economic and social capital must be transformed into symbolic capital 



before they can be exchanged for other forms of resources (Bourdieu 1985). Similar to 

social capital and political capital, symbolic capital is not defined by actors' inherent 

characteristics, but rather, the properties of the actors' contacts in the networks. 

Symbolic capital can only be given by others v/ho believe the actors possess abilities that 

are of value in the professional field. 

(Insert Figure 4.1 about here) 

Ways to Gain Professional Status 

Social actors perform various kinds of diffusion activities in different social 

settings to demonstrate their capabilities and to establish social contacts that are 

instrumental in achieving both personal and organizational goals. Three types of 

diffusion activities are investigated in this paper; getting information, adopting, and 

communicating information about innovation. These social interactions take place in 

various social settings, such as conferences, seminars, workshops, inter-departmental and 

interorganizational meetings. 

Actors perform different diffusion activities over time. Initially, actors seek 

information about innovation from contacts in the professional associations. 

Theoretically speaking, seeking information through professional association is an 

indicator of the combined concept of cultural and social capital. Actors not only have 

access to new knowledge, they can also tap into the actual and potential resources 

embedded in the networks by belonging to the professional associations. 



Then, equipped with the knowledge they have acquired about the innovation, 

actors adopt the innovation in their organizations earlier than others in the network. 

Actors' use of innovation is an indicator of their level of cultural capital. 

Lastly, advocates of innovation recruit new adopters through their networks by 

spreading new knowledge about what they leam from the sources of innovation. These 

communication activities are in fact ways which actors transform their cultural capital to 

other forms of capital, namely symbolic and social capital. By communicating 

information about the innovation to other people, the advocates not only signal their 

capabilities to others, they also establish or reinforce their social ties. 

(Insert Figure 4.2 about here) 

Changes in Social Structure in the Professional Field 

Diffusion activities are not just any form of social interaction that takes place in 

the social structure; they are the sources of change in practices and status hierarchy in the 

social system (Barley 1986). In other words, innovation diffusion, the adoption of and 

communication about the innovative technology, is a structuration process. According to 

Giddens, structuration is a social process that involves the reciprocal interaction of 

human actors and structural features of organizations (Giddens 1984; Orlikowski 1992; 

Scott 2001). Patterns of interactions become routinized as standardized practices in 

organizations. The habitual use of such practices eventually becomes institutionalized, 

and they become the structural properties of organizations. Therefore social structure 

exhibits a dual role by being both the medium and the outcome of practices the actors 
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recursively organize. Actors carry out practices that are simultaneously constraiEed and 

empowered by existing social structure. Giddens' structuration theory implies that 

innovation is not only physically constructed by actors in a given social context, it is also 

socially constructed by actors through different meanings they attach to it and the various 

features they emphasize and use (Orlikowski 1992). In essence, not only is the 

innovation modified to fit the organization; the structures of the organization, including 

positions in the organizational hierarchy and the organizational routines, will be changed 

to accommodate the new technology (Rogers 1995). 

(Insert Figure 4.3 about here) 

RESEARCH CONTEXT AND RESEARCH ACTIVITY 

Context 

Satellite image data are digital images of the landscape which are taken by 

sensors that orbit the Earth. They were initially developed and launched by federal 

science agencies in the i970s. The production of satellite image data has become more 

diverse over time, as both the federal government and the private sector are now involved 

in the provision of data (Space Studies Board 2002). While the original images may 

come from NASA or commercially-owned satellites, what the potential adopters from the 

state, local and tribal govemments purchase are the maps and models transformed by 

private vendors from the original data. 
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Since the lauBch of the Landsat satellite system in 1972, there has been a 

persistent push to diffuse NASA-developed reiiiote-sensin,g satellite technologies out of 

the research arena into the realm of public and private decision making (Mack 1990). 

The satellite remote-sensing community, NASA managers and scientists alike, thought 

that since NASA satellite technologies can provide more efficient solutions to existing 

problems, it was only a matter of time before these technologies would be widely adopted 

by the public sector. However, compared to the operationalization of other NASA-

developed technologies such as weather and communications satellites, the process of 

diffusing earth resources Landsat satellites proved to be more complicated. Since the 

data can be used in a plethora of disciplines at various levels of governments, NASA had 

to deal with a wide variety of users, leaving the overall goals of the program unclear 

(Mack 1990). After failing to convert a large number of adopters after decades,the 

satellite remote-sensing community realized the diffusion problem may lie not in the 

product attributes, but rather in the institutional issues faced by the potential adopters 

(Lauer et al. 1991; Mack 1990). 

Research Activity 

I used multiple methods to address the research questions. I used the survey data 

collected from the participants who attended any of the four NASA-sponsored regional 

applications workshops in 2000 and 2001. In these workshops, NASA and its 

In fact the number of Landsat images sold decreased considerably from 128,433 in 1980 to 4,296 in 1989. 
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represeBtatives familiarized geospatial professionals from state, local and tribal 

governments with innovations in satellite image data. The survey data are used to 

understand the antecedents, processes and consequences of diffusion in the professional 

fields. I also used the data collected from the in-depth interviews and participant 

observations both during and after workshops to draw insights about the logics of 

adoption and communication and the long-term consequences of these actions. 

Survey 

The survey data obtained from the participants of four NASA workshops were not 

drawn from random sample but from people who were connected with one another in the 

professional networks. I sent e-mails to the participants about the registration survey"' 

before the workshops and the workshop feedback survey"' three weeks after the 

workshops. Participants were motivated to answer the workshop registration and 

workshop feedback surveys as their travel expenses would be reimbursed upon the 

completion of both surveys. The third and last point of data collection was the workshop 

follow-up survey, which was conducted in June 2001, four to twelve months after the 

workshops.URL addresses were included in e-mails and the participants were asked to 

visit the websites and fill in the electronic qoestionnaires. The responses were then sent 

to me as text messages and then compiled as a database for statistical analysis. The 

Participants were told that their responses to the registration survey would be used to heip understand 
their GIS and satellite data usage so as to devise workshop materials to cater to their needs. 

The participants were asked about different aspects of the workshops. 
The time lag between the workshop and the follow-up surveys differed for participants of different 

workshops. NASA needed the data of the follow-up surveys from all workshop participants to evaluate its 
regional outreacb program at that time. 



response time between e-mail notification and questionnaire response usually took 1-2 

days. In order to encourage participants to answer the sur/eys, reminder e-mails were 

sent to them every week for three weeks after tiie first notification e-mail. The three 

surveys asked the participants about their personal characteristics, social ties and the 

characteristics of the organizations they represented. 

There was a total of 340 participants who attended the NASA workshops. As 

shown in Table 3.1, response rates were quite high as the topic of the research is 

professionally important to the participants. The cases with missing data were not 

included in the analyses, yielding an effective sample size of 171. No systematic bias 

due to attrition of successive waves of surveys was found. The adoption rate at Time 1 

was 70% among those who were included in the models and 65% among those who were 

not. There was no statistical significant difference in these two proportions (t=-1.0196). 

Similarly at Time 3, the adoption rate was 80% among those who were included in the 

model and 83% among those who were not. The two proportions were found not to be 

statistically significantly different from each other (t=0.41064). The 171 valid samples 

represented a total of 145 organizations and 170 different departments. 

(Insert Table 3.1 about here) 

In-Depth Inten'iew and Participant Observation 

Ethnographic fieldwork, including participant observation and interviews, was 

carried out to understand the logic, processes and consequences of diffusion. I conducted 

interviews with 44 informants and observed discussion and presentation sessions in three 
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NASA workshops (2000-2002) to understand the diffusion processes from sources of 

innovation to potential adopters. The interviews lasted between 20 to 60 minutes. From 

200i to 2003,1 conducted 44 interviews among geospatial professionals recruited in 

Southern Arizona and observed meetings and local conferences attended by these 

informants. Some of the key informants were interviewed multiple times in order to 

track their career trajectories over time. This phase of the fieldwork was to understand 

how the innovations situate in the working lives of the professionals, how they spread the 

news about them in various social settings, how they adopt the innovations with pooled 

resources obtained through network contacts, and how these social activities make the 

actors socially mobile. In other words, the insights generated from the fieldwork help 

focus the quantitative analysis of the survey data and provide theoretical intuitions to the 

modeling results. 

ANALYTICAL STRATEGIES AND FINDINGS 

Part 1: Forms of Capital and the Structure of Social Field 

Part I Analytical Strategies 

I used correspondence analysis to examine the first research question: what 

portfolio of resources is associated with various positions in the social stmcture (Anheier 

et al. 1995; Greenacre and Blasius 1994; Weller and Romney 1992). Correspondence 

analysis is a multivariate technique used by Bourdieu (Bourdieu 1984; Bourdieu 1988) to 



describe and analyze the relationship among measures of social position and capital 

endo¥/ment. Since correspondence analysis accepts nominal-, ordinal-, and interval-leyel 

data, it is suitable for dealing with my research question in which data are qualitative and 

of lower-level measurement. 

I coded the positions of the respondents into 11 categories,^'^ based on their 

disciplines (GIS,~^ technical, non-technical and research). People with "GIS" job 

positions are those with "GIS" in their job titles who provide GIS services for a number 

of departments in their organizations. Individuals with "Technical" job positions are 

those who apply GIS in their substantive areas but without "GIS" in their titles. People at 

"Non-technical High" positions have other responsibilities than GIS but use GIS results 

to make policy decisions. "Research" refers to the individuals who do applied research 

and technology transfer in the government agencies. 

The occupational positions are designated by the columns, and various measures 

of capital forms constitute the rows of a contingency table (Anheier et al. 1995). The 

table contains the frequencies for the number of times the position coincides with 

particular attributes of the variables. For example, the input data would list the number 

of people with "GIS Middle" positions who have a Master's degree. Although 

correspondence analysis cannot establish causality between variables, it allows me to 

examine to what extent different positions in the professional field "correspond" to 

different portfolios of capital. 

^ Refer to Table 3.3 for the descriptions of job categories. 
GIS: Geographic Information System 
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The professional field is conceptualized as a multidimensional social space, with 

cultural capital, social capital, economic capital, political capital, and symbolic capital as 

its dimensions. Cultural capital is the embodied technological knowledge measured by 

' y f% 
individuals' education level, usage of satellite image data (Landsat and Ikonos) and 

other geospatial technology (Arc/Info). I expected that individuals with higher education, 

such as Master's and Ph.D. degrees, are exposed and socialized to more "scientific 

understanding" or cultural arbitraries of the field. I also expected people in different 

positions to demonstrate different usage patterns of specific softwares and data sets. 

Arc/Info is a GIS software package, but the professional usage of it takes time to 

acquire.^''' Satellite image data such as Landsat and Ikonos images are more information-

intensive, and training is required before users can make sense out of them. 

As for social capital, individuals of the professional fields are likely to join 

professional associations so as to tap into their membership benefits to advance their own 

careers. These benefits include training, publications and membership directories. 

Therefore, social capital is measured by respondents' affiliations with various 

professional associations. State GIS Councils (State GIC) and the National States GIS 

Council (NSGIC) are examples of GIS professional organizations. I expected NSGIC to 

^ Landsat is the oldest NASA-developed satellite system, and it has captured imagery of the Earth with 30-
meter spatial resolution since 1972. Ikonos, which was laonched in 1999, produces imagery of 1-meter 
spatial resolution, and its imagery resolution was the highest at the time when the survey data were 
collected. 

I took a graduate course in GIS to learn about some basic tools (or cultural arbitrary) of the GIS field 
before developing the surveys for the workshops. The usage of Arc/Info requires a high degree of 
familiarization with the logic of database programming and the programming syntax. According to the 
ethnographic fieldwork, only professionals with middle or middle-upper positions work with Arc/Info on a 
daily basis. 
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be of higher value as the members can have assess to professional support throughout the 

country, while the former provides support at the state level. The American Society for 

Photogrammetry & Remote Sensing (ASPRS) is a scholarly and research-oriented 

association that appeals to users of remote sensing and satellite image data. The Urban 

and Regional Information Systems Association (URISA) and Geospatial Information and 

Technology Association (GITA) are organizations for professionals that utilize geospatial 

technologies in state and local governments. Lastly, "User Group" is a loose form of 

cooperative attended by users of specific software packages, and it provides a forum for 

users in the community to share ideas and tricks-of-the-trade. 

Economic capital is measured by the budget of the division/ department. I 

expected that higher-status positions are associated with larger budget. 

In the case of political capital, managers and executives appear to take up more 

managerial and administrative responsibilities as they move higher up the organizational 

hierarchy. I expected higher-status positions to have higher discretion on "setting unit 

goals," "office equipment and technology purchases." and "financial resource allocation." 

I created an index by adding the scores for these three items. The Cronbach's Alpha for 

these items measuring the same construct is 0.918. 

People with high symbolic capital or prestige are usually those with large 

"indegrees," or those chosen by other actors as advisors for important matters (Breiger 

and Roberts 1998; Wasserman and Faust 1994). Symbolic capital is measured by the 

incidence of being sought out for advice about technology, satellite image data, and 

career concerns during the NASA-sponsored workshops. 



In addition, I included in the contingency table organizatioBai attributes such as 

level of govemmeiit and number of GIS professionals on staff, and personal attributes 

such as age and job attitudes. Organizational attributes can help understand how actors' 

capital portfolios vary with the organizations they are working in and if these 

organizations exhibit a hierarchy in the professional field. The personal attitude 

statement, "At this point in life, rapid promotion is very important to me," was added to 

find out which positions are likely to exhibit a high level of status competition. Age of 

the individuals allows me to approximate the dynamics of people's career advancement 

in the field. 

Part I Results and Discussion 

I used the XLSTAT^® program to conduct the correspondence analysis from the 

contingency table. Contribution, ranges between zero and one, indicates to what extent 

rows (capital forms and other attributes) and columns (occupational positions) determine 

the model and its dimensions (Anheier et al. 1995; Greenacre and Blasius 1994). 

Contribution coefficients sum to unity for rows and columns respectively. For example, 

in Table 4.1, for the column variables (positions), "GIS Low" determines the first 

dimension to 3.6%, the second 1.6%. For the row variables in Table 4.2, "No college" 

determines 1.6% of the first dimension, 0.6% of the second dimension. In other words, 

contribution coefficients tell us the relative importance of a capital form for a particular 

social position, and vice versa, how important a position is for a particular capital form. 

XLSTAT was developed by Addinsoft. 



X*rho are the coordinates of the social positions and the categorical variables 

(portfolios of various forms of capital and other control variables) in the lower-

dimensional vector space. If I plot x*rho scores in a two-dimensional coordination 

system, "GIS Low" is at 0.444 on the first dimension and -0.204 on the second dimension. 

The correspondence between columns and rows is indicated by the proximity of their 

locations in this two-dimensional space. 

Each of the dimensions of the correspondence carries different weight (refer to 

Table 4.3). The first is dominant and carries 34.7% of the total inertia, followed by 

15.9% for the second and so on. For the purposes of this analysis, I primarily focus on 

the first two dimensions, which together represent 51 % of the total inertia in the model. 

To aid interpretation of the detailed results in Tables 4.1 and 4.2, Figure 4.4 offers a 

graphical representation of the first two dimensions and the locations of the positions in 

this two-dimensional space. 

(Insert Table 4.1 about here) 

(Insert Table 4.2 about here) 

(Insert Table 4.3 about here) 

(Insert Figure 4.4 about here) 

The first column of numbers in Table 4.2 ("Proportion of Total Contributions") 

shows that the seven cultural capital variables determine 18.1% of the model, symbolic 

capital 16.1%, social capital 9.0%, economic capital 7.1%, political capital 8.1%, and 

others 41.6%. That means that, with 92.9% of total contribution, non-economic forms of 
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capital and other personal/organizational characteristics are dominant in the positioning 

of professioBals in the social topographic of the field. 

The first dimension establishes the differences among various social positions, 

with "Tech Low" and "Non-tech High" on one side, and "Research" and "GIS High" on 

the other. All five types of capital contribiite to the definition of the first dimension. 

Nevertheless, economic capital, symbolic capital, and cultural capital (in terms of the 

level of schooling) appear to be the key contributors in this dimension. On the other hand, 

social capital, political capital, and cultural capital (in terms of software and satellite 

image data usage) characterize the second dimension. 

Cultural capital The first dimension captures the level of formal education 

of people in the field. "GIS Low" is likely to have no college education. While "Tech 

UM" and "Tech High" are likely to have a college education, "GIS Mid" tends to have a 

master's degree. Surprisingly, there is a large gap between a master's and a Ph.D. degree. 

As for the relationships concerning software skills, data knowledge and formal schooling, 

professionals who have a master's degree seem be more inclined to use Arc/Info and 

Landsat, while those who have a Ph.D. degree are more likely to use Ikonos. Those who 

hold a Ph.D. degree have a high tendency to work as "Research" professionals, and to a 

lesser extent "GIS High." 

(Insert Figure 4.5 about here) 

Social capital The various positions show different tendencies to join a 

variety of professional associations and hence have access to different support networks. 



96 

"GIS High" and "GIS UM" were associated with URIS A, GIT A, NSGIC, and State GIC. 

These professionals have both national support from the former three associations, and 

regional support from State GIC. "Research" professionals rely on ASPRS solely. 

Individuals at "GIS Mid" and "Tech High" positions obtain career support from User 

Group in the community. 

(Insert Figure 4.6 about here) 

Economic capital In the case of economic capital, it correlates nicely with the 

occupational positions and the amount of cultural capital professionals have. However, 

an interesting point to note is that, though budget is measured in unequal intervals, the 

distances between the indicators are approximately even. The distance between "Less 

than 50K" and "Between 50-250K" is roughly equal to that between "Between 50-250K" 

and "250K or above." There is a quantum jump in economic resources when one moves 

from "GIS Mid" or "Tech UM" or "Non-tech Mid" to "GIS UM." Moreover, the control 

of economic capital appears to be more a characteristic of the positions in the 

"administrative" rather than the "research stream." 

(Insert Figure 4.7 about here) 

Political capital The distribution of political capital appears to be highly 

skewed towards the "GIS UM" and "GIS High" in the "administrative" stream. The four 

positions around the origin ("GIS Mid," "Tech UM," "Tech High," and "Non-tech Mid") 
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appear to have a much lower level of political capital, while the rest have no political 

capital at all. 

(Insert Figure 4.8 about here) 

Symbolic capita! Similar to political capital, the distribution of symbolic 

capital appears to be highly skewed towards the higher-level positions. "Research" 

positions are associated with a high level of symbolic capital derived from advising 

others on satellite data. "GIS UM" is associated with a high level of symbolic capital that 

derived from advising technology and other career concerns. 

(Insert Figure 4.9 about here) 

Other Attributes The various positions tend to situate at different levels of 

the government. While "Tech UM" is associated with tribal agencies, "Tech High" is 

associated with state agencies. Rather than working at GIS per se, tribal and state 

agencies tend to deal with broader issues of environmental protection and use GIS as one 

of the tools. "GIS Low" appears to be more associated with municipal agencies, and 

"Non-tech Mid" tends to work in county and regional agencies. 

The results from age give us an approximation of the occupational mobility in the 

field. "Tech Low" professionals appear to be the youngest (21-30); "GIS UM" and "GIS 

High" are older (31-50). Surprisingly, "GIS Low" comprises the oldest (50+ group.) 

This is due to the fact that a number of "GIS Low" professionals enter the field with little 

cultural capital (level of schooling). The number of GIS professionals on staff also tells 
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us something about the working environment of the respondents. "Non-tech High" has 

virtually no support of GIS, while positions at the middle level have a medium level of 

support (1-5 GIS staff); "GIS High" has the greatest GIS support in the field. 

(Insert Figure 4.10 about here) 

To summarize, the locations of the social positions and their attributes give us an 

idea about the structure of the field. "GIS Mid," "Tech UM," "Tech High," and "Non-

tech Mid" lie near the origin, and exhibit the highest level of status competition. Not 

only do row attributes cluster around this region, the career aspiration statement "rapid 

promotion is important to me" also lies in this area. These middle-level positions need at 

least a college degree, though "GIS Mid" positions appear to require the highest level of 

cultural capital among the four. "GIS Mid" tends to have a Master's degree and is able to 

use Arc/Info and Landsat data. To the right of the origin lie "Tech Mid" and "GIS Low," 

which command a lower level of cultural capital and economic capital . The positions at 

the farthest right are "Tech Low" and "Non-tech High." They appear to occupy the 

lowest positions in the field, those that lack technological sophistication. To the left of 

the origin lie the highest positions in the field, which belong to two types of career 

streams: "administrative" and "research." Although both careers are associated with the 

highest level of schooling (Ph.D. degree), they require different sets of social capital. 

Individuals in "Research" positions tend to belong to a scholarly association (ASPRS), 

while the positions in the "administrative stream" appear to join associations with higher 

emphasis on technological applications (URISA, GITA and NSGIC). "Research" is 
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associated with the highest level of symbolic capital (on satellite) and has the ability to 

utilize Ikonos data, while "GISUM" and "GIS High" positions in the "administrative" 

stream are associated with the highest econom.ic, political, and symbolic capital (on 

technology and career). 

Part 2: Ways to Gain Professional Status 

Part 2 Analytical Strategies 

As for the second part of the investigation, the primary dependent variable is 

"status gain," including incidences if respondents are promoted, oversee more job 

functions or manage more staff between Time 2 and Time 3. Those who checked any of 

these items were coded as "1" for "status gain" and "0" otherwise. At Time 3, 45% of 

the valid sample gained status. I model "status gain" as a function of various diffusion 

activities: "adopting innovation," "getting information," and "communicating the 

innovation to others" and control variables. I hypothesized these activities would have 

positive impacts on "status gain." "Getting information" is measured by the respondents' 

affiliation to various professional associations at Time 1, as professional associations 

provide both cultural and social capital that enhances the careers of their members. 

"Adopting innovation" is measured by the usage incidences of Landsat and Ikonos 

satellite image data at Time 1, and they are indicators of respondents' level of cultural 

capital. "Communicating to others" is measured by incidences of talking about the 

innovation to various types of social contacts between Time 2 and Time 3, including 
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superiors, colleagues in different division/unit but same department^® and colleagues 

from other government agencies. They are indicators of capital transformation, namely 

from cultural capital to social capital. These variables were coded as dummy variables. 

Individual structural variables, total number of social ties the respondents had in 

the network of workshop participants and its accompanying squared terms, were included 

in the model. The formal variable was added to control for the size of network, and the 

latter variable was to capture any curvilinear relationship of it with status gain at Time 3. 

Since maintenance of social ties requires efforts by the individuals, the effect of social 

ties is likely to diminish or even reverse after a certain number of ties. Respondents' 

centrality was also added as a control variable. I used UCMET to calculate the Freeman 

Normalized Betweenness (Freeman 1977). A high betweenness centrality score means 

an actor has access to information over others in the network. I also added the total 

number of advisees on work-related technology, satellite data and other career concerns 

as individual structural variables. A large number of advisees implies the respondents are 

sought out by their network members and hence have a higher level of symbolic capital. 

Organizational structural variables were added to capture the structural properties 

of the organizations represented by the respondents. The number of agencies with which 

the focal organization shared data (gave, received or developed data jointly) and its 

squared term, were included in the model. The former variable is intended to measure 

"Colleagues in different division/unit but same department" refers to those who work in the same 
department, say "Department of Transportation," but work on different aspects that pertain to transportation. 
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the extent of organizational connectivity in its own regional community, and its 

accompanying squared term is to detect any curvilinear effect on adoption. 

Individual controi variables included in the model were gender, age, education 

level (some college or below, bachelor degree, master's degree or above), and being in 

the field of remote sensing (yes or no), and number of years in the current position. 

Squared terms for age and years in current position were added to detect any curvilinear 

effect of these variables on status gain. Organizational control variables consist of 

categorical variables of GIS professional (yes or no), status of job position (low, middle, 

upper middle, and high), level of government (town or county, regional or state, 

university^" or private), and workshop^' (1, 2, 3, and 4). 

Part 2 Findings 

I used logistic regression to predict individual's status gain in his or her 

organization at Time 3, and here I focus the discussions on the key independent variables, 

namely getting information, adopting and communicating innovation to others. First, I 

modeled the impact of each activity separately on "status gain." Then I included all three 

types of activities in the "Full Model" to find out the relative explanatory power of these 

^ From the qualitative interview with a GIS professional who had worked both in a university and a county 
in his career, he said that he bid for projects and looked for clients while working for the university. 
Therefore to a certain extent, a university is more similar to a private consultant, than to other local and 
state government agencies. 

Workshop i (Mid-America) was held in May 2000, Workshop 2 (Western) in September 2000, 
Workshop 3 (Northeastern) in October 2CX)0, and Workshop 4 (Southeastern) in February 2001. 
"Workshop" is also an indicator of time-lag between workshop and subsequent adoption, since the 
workshops were held about 1-4 months apart (as did the registration and workshop follow-up surveys), and 
follow-up surveys were sent out at one time, having time-lag ranging from 4 to 12 months. 



variables in predicting "status gain." The model using only "getting information" as key 

independent variable successfully classifies 73.5% of the cases (refer to Table 4.5). The 

only statistical significant "getting information" activity is by affiliating to "State GIC" 

0=1.160, p=0.012). As the professional field of interest is geographically based, the 

most convertible cultural capital is the technological knowledge that is obtained in a 

region-specific manner during the activities organized by "State GIC," such as 

conferences and meetings. 

The model using only "adopting innovation" as key independent variable only 

successfully classifies 67.6% of the cases (refer to Table 4.6). None of the adoption 

activities were statistically significant, indicating that adopting the innovation does not 

alone provide the necessary leverage for the professionals to gain status. 

On the other hand, the model using only "communicating innovation with others" 

as key variable successfully classifies 72.9% of the cases (refer to Table 4.7). The 

interesting finding is that rather than the number of people the respondents advised, the 

nature of the people to whom they spoke about what they learned during the NASA 

workshops has the most impact on their subsequent career advancement. It was found 

that the professionals only gained status if they spoke to "colleagues in different 

division/unit but same department" ([3=1.314, p=0.010). Speaking to "superiors" (p=-

0.857, p=0.060) and "colleagues from other government agencies" (j3=-0.859, p=0.072) 

have a negative impact on subsequent status gain. 

One's immediate superior is a poor choice for a strategic network tie for rapid 

promotion within the organization (Burt 1992b). This is so because the relationship with 



one's superior is too intimate. A tie with more a distant contact is likely to lessen the risk 

that the relationship will go sour from the disagreements that arise between two people 

who work closely together. Moreover, another collaborator can be leveraged against 

one's superior for negotiating advantage when disagreements do arise. Lastly, even if 

negotiating is ignored and the professional has a good relation with one's superior, the 

question of what constitutes the most useful leverage remains. Having other contacts 

means that there are additional people in different places sponsoring the professional 

when new opportunities arise. But how distant should one's contacts be? 

From the strength-of-ties perspective, superiors have the closest tie with the focal 

actor, followed by colleagues in a different division but same department, then by 

colleagues from other agencies. What the findings suggest is that, rather than speaking to 

the strongest or the weakest tie, professionals who communicate information about the 

innovation to those who are moderately connected with themselves are the most 

upwardly mobile. The colleagues in different divisions provide necesscu-y additional 

leverage that collaborate one's abilities when opportunities arise. 

The "Full Model" includes all three types of diffusion activities, and similar 

results emerge; a positive impact was found for belonging to "Slate GIC," and 

•'communicating to colleagues in different division about innovation." The "Full Mode)" 

correctly classifies 76.5% of the cases (refer to Table 4.8). "Speaking to colleagues in 

different division but same department" (P=1.157, p=0.028) about the innovation is the 

best predictor about subsequent status gain that occurred between Time 2 and Time 3. 
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One thing to note is that "State GIC" not only offers the region-specific social 

capital for aspiring professionals, it also provides forams for experts in the area to 

exchange their cultural capital to symbolic capital, which is the exchange medium for 

other forms of capital. 

(Insert Table 4.4 about here) 

(Insert Table 4.5 about here) 

(Insert Table 4.6 about here) 

(Insert Table 4.7 about here) 

(Insert Table 4.8 about here) 

I also checked for multicollinearity of the variables in the models with the 

correlation matrices. Measures were found to be strongly correlated with their 

accompanying squared terms (r ranges from 0.7 to 0.8). The estimates of all parameters 

in the new models without the squared terms have similar level of significance and same 

signs as the original models. 

Part 3: Changes in Social Structure in the Professional Field 

Part 3 Analytical Strategies 

The third part of the analysis is to understand how the portfolio of resources that 

are associated with the positions changes over time due to the purposive actions of the 

professionals. Although no single aspect is likely to alter dramatically over time, the sum 

of small changes helps in understanding the nature of change in its totality (Thiessen et al. 



1994). In this part of the analysis, I used correspondence analysis again to examine the 

configuration of resources associated with each occupational position. The coordinates 

of the row and column variables derived from Part 1 analysis act as a reference frame for 

data collected at Time 3. Time 3 data are treated as "supplementary row variables" and 

projected into this multidimensional space, and do not contribute to the definition of the 

axes or dimensions (Thiessen et al. 1994). Since Time 3 data do not alter the defined 

space, it is possible for me to track the extent to which the configuration of points 

changes. 

Not all variables that were used in Part 1 have their counterparts at Time 3, since 

some are time-invariant or change little over time (age, social capital, and level of 

schooling), some were not collected (political capital), and some did not have identical 

measures (symbolic capital). The data structure of Part 3 Correspondence Analysis is as 

follows: 

Position Position Position 

1 2  3  . . .  

Variables captured at Time 1 or 2 

Time invariant (e.g. education level) 

Time variant (e.g. usage of technologies, budget) 

Supplementary variables captured at Time 3 

Time variant (e.g. usage of technologies, budget) 
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Part 3 Findings 

I used XLSTAT to do the anaiysis. Since Time 3 data carry no "inertia," they did 

not contribute to the dimensions of the model. The results from this part of the analysis 

are the coordinates (or X*rho) of Time 3 data, i.e. how do the configurations of resource 

requirements at different positions in the field shift over time. From Table 4.9,1 

calculated the distance between the Time 1 data and their Time 3 counterparts. "Ikonos" 

(cultural capital) and "Advise Satellite 3+" (symbolic capital) appear to exhibit the 

greatest shifts, 0.334 and 0.356 unit length respectively. 

At Time 1, "Ikonos" was considered as the latest generation of the innovation, 

and hence it was used more by the "Research" professionals who worked in the 

universities or in the private sector. However, as "Ikonos" is diffused across the field, 

"Ikonos" at Time 3 has become a skill that can be taken up by "GIS Mid" professionals. 

They are likely to acquire this cultural capital to compete for status. Nevertheless, as 

more professionals start using Bconos to do their jobs, the premium of knowing how to 

use Ikonos also erodes over time. Knowing "Ikonos" is no longer regarded as a "bonus" 

or "nice-to-have," but not knowing it becomes a penalty and is likely to cripple the 

unlearned during status competition. 

(Insert Table 4.9 about here) 

(Insert Figure 4.11 about here) 

The movement of "Advise Satellite 3+" parallels the shift of "Ikonos" towards the 

ultimate depreciation of cultural capital. At Time 1, the highest level of symbolic capital. 
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"Advise Satellite 3+" was associated closely with "Bconos." In addition to having the 

highest level of cultural capital, the "Research" professionals also have the highest level 

of symbolic capital in that they were contacted by others in the field about their 

experiences with satellite image data. However, at Time 3, "Advise Satellite 3+" has 

migrated to a position between "GIS UM" and "GIS Mid." This suggests that being able 

to advise others on satellite image data usage becomes less an attribute of the "research 

stream," and more an attribute of the higher-status positions in the "administrative 

stream," implying that the value of symbolic capital depreciates at a slower rate than that 

of the cultural capital. 

(Insert Figure 4.12 about here) 

One interesting fact to point out: although no respondents worked in the federal 

agencies at Time 1, some respondents were able to move to higher-status positions in the 

federal government between Time 2 and Time 3. Therefore, the distance between Time 1 

and Time 3 "Federal" is undefined. Nevertheless, the nature of federal jobs filled by the 

respondents tends to be research-oriented, and hence needs the highest level of schooling 

and social capital (ASPRS) to help those in federal positions keep up with the latest 

applications of satellite image data. 

(Insert Figure 4.13 about here) 
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CONCLUSION 

Discussion 

In this paper, by extending Bourdieu's theory of cultural field to a technologic 

field, I show that individuals at various occupational positions have different portfolios of 

capital. Though codes and programming syntax appear to be very different from lyrics, 

novels and opera, the principle of cultural distinction is still applicable. According to 

Geertz, the logic of culture appears not only in cultural objects, but also in the patterning 

of activities that occur in the course of daily life (Geertz 1973; Mohr and Duquenne 

1997). Occupational fields are good places to study those patterns as people spend a 

substantial proportion of their days in the workplace. 

Correspondence analysis is used to outline the structure of the field and identify 

the different dimensions of occupational status. The professional field under 

investigation appears to be both segmental and hierarchical. Low-level positions lie at 

the bottom of the field, and there seems to exist a non-traversable barrier between low 

and middle/high positions. The phenomenon appears to be the outcome of 

professionalism that where privileged class restricts entry to the field by imposing 

qualification requirements (Burris 1993; Fuchs 1992). The field diverges into two 

streams from the middle-level positions upwards. While the "application" stream is 

characterized by political and economic capital, the "research" stream is characterized by 

cultural and symbolic capital. 

After using correspondence analysis to come up with an interesting snapshot of 

social positions, I used logistic regression to look at how various diffusion activities open 
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up the social structures for structural chaages. By acquiring new cultural capital and 

converting it to different forms such as symbolic, economic and political capital, 

professionals leverage them to gain status in the field. One means of gaining status is to 

communicate to others about the innovation. However, with limited time and resources, 

individuals have to be strategic about their audience. The colleagues who work in 

another division but within the same department are most likely to provide the greatest 

leverage for the actors when opportunities arise. 

In the last part of the analysis, I show that the premium of innovation as valuable 

cultural capital depreciates once it becomes widely adopted by the population. The 

innovation was first used by "Research" professionals at Time 1, and then subsequently 

by professionals of middle-level status (GIS Mid and GIS UM) at Time 3. The 

innovation slowly becomes the "requirement" of the job at the middle level. Once the 

organization adopts the innovation and successfully applies it to produce data products 

for various departments, the acquisition and utilization of the innovation become part of 

the organizational routines. The innovation is then acquired periodically to satisfy the 

needs of various departments in the organization which have become dependent on the 

innovation to carry out their tasks. 

In summary, I investigate the social dimension of knowledge in a professional 

field and show how social structures change over time through actors' social interactions 

in the social system. The system of the professional field reproduces itself through the 

purposive actions of its actors, and in this case, the diffusion activities performed by the 

geospatial professionals during their course of status competition. 
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Limitations 

One of the iimitations of this paper is that the indicators used in the surveys may 

not be able to determine the value of various forms of capital perfectly. For example, 

"professional association memberships" are measures of both cultural and social capital 

together. The rationale is that professional associations provide the communication 

channels for new knowledge to diffuse and are also excellent sources of social support 

networks among professionals in the same field. In social science inquiry, researchers 

often find concepts interrelated with each other and have difficulty controlling the effects 

of some factors to determine the impacts of the ones that are of interest. As suggested by 

Ragin, social factors may not give rise to consequences "independently," but it fact, they 

often interact with each other to cause "chemical reactions" in the social system (Ragin 

1987). 
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CHAPTER 5: COUNTERVAILING INTENDED AND UNINTENDED 

INDIVIDUAL-, ORGANIZATIONAL- AND POPULATION-LEVEL 

CONSEQUENCES OF DIFFUSION 
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CHAPTER 5 ABSTRACT 

I use a multi-case embedded design approach to understand the intricate 

relationships between diffusion outcomes and career trajectories. If an advocator is 

promoted within the organization, the organization is likely to deepen its adoption level, 

hence organizational diffusion occurs. If an advocator moves to another organization 

population-level diffusion occurs, but the original organization may lose the momentum 

of diffusion. Unless the advocates are compensated by corresponding increase in status 

within the organization, the imbalance of personal and organizational status prompts 

them to look for positions in other organizations that will boost their personal status. 
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INTRODUCTION 

Despite the central importance of diffusion consequences to marketing and 

consumer research, relatively little is known about changes that occur to the adopters or 

to the social systems in which they are embedded after the adoption or rejection of an 

innovation (Rogers 1995). Few studies of consequences have been done, as the sponsors 

of difftisioe research have had pro-innovation bias and assume diffusion consequences 

are always positive. This assumption is not always valid (Rogers 1995). Moreover, 

consumer researchers have shied away from studying the diffusion processes and 

consequences of innovations that are used by organizational users. Organizational 

innovation diffusion is more complex as informati on -gatherers, influencers, decision

makers and users often are situated in different divisions in the organizations that are 

interconnected with both formal and informal networks. Therefore, apart from 

psychological and socio-economic underpinnings of innovativeness, researchers doing 

organizational diffusion research need to examine the organizational environment 

through the lens of potential adopters' social networks. Lastly, the adoption of 

organizational innovations means not only using tangible products, it also implies 

learning new knowledge and applying novel skills that enable the adopters to utilize the 

innovation appropriately. Knowledge as a resource and competitive advantage becomes 

the fundamental logic of service economy (Vargo and Lusch 2004), but how does 

knowledge diffusion manifest itself at different levels in the social system, namely 

individual, organization and population? 
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Innovation diffusion is actualized by organization users who are constrained or 

empowered by the resources attached to their positions in the organization. Nevertheless, 

not only is the innovation modified to fit the organization; the structure of the 

organization is changed to accommodate the new technology (Rogers 1995). These 

diffusion activities open up organizations to a new social order in terms of norms, 

patterned actions, interaction behaviors, and status hierarchy (Giddens 1984; Orlikowski 

1992; Scott 2001). Therefore, technological innovations are the sources of change in 

practices and status hierarchy in the social system (Barley 1986), as the organizational 

users define and redefine the values of the resources in the social system, and redistribute 

the positions of the occupants accordingly (Lin 2002). However, diffusion consequences 

are likely to be countervailing as the individual, organizational and population-level 

processes operate under different parameters. Individual and organizational goals often 

do not align perfectly with each other; organizations may have multiple, conflicting goals, 

and the population within organizations may not have any goals at all (Miner and 

Haunschild 1995). 

This paper builds on Essay 2 findings on changes that occur among adopters after 

diffusion, and explores the linkages among individual-, organizational- and population-

level diffusion of an organizational innovation from the network perspective. In this 

paper, I look at how the processes of organizational innovation diffusion are actualized 

by organizational users, utilizing social capital, personal and positional resources, and 

how these organizational actions interact with the environment and cause structural 

changes both within and beyond the organizations. In particular, I argue that innovation 
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diffasion is a means for advocates, the adopters who share their adoption experiences 

with their professional peers, to compete for status. I also argue that subsequent 

personnel mobility within and across organizations is an important mechanism for 

organizatioBal- and population-level diffusion respectively. 

In the next section, I describe the theoretical foundation underlying status 

competition, such factors as the resources and processes involved. I then provide a 

synopsis of the research context and activity between 2000 and 2003. The findings are 

discussed in two major sections: the first outlines the organizational-user cases, and the 

remaining section looks at how innovation diffusion helps advocates advance status and 

hence gives rise to changes in routines and status hierarchy in the organizations. I 

conclude with the discussion of contributions and directions for future research. 

THEORETICAL FOUNDATION 

Resources for Diffusion 

Individuals at different positions in the organizations have access to different 

portfolios of resources to carry out purposive actions in the organizations, such as 

diffusion activities. The three types of resources organizational users utilize are personal 

resources, positional resources, and social capital. 

Personal resources are possessed by individual actors, who can use, transfer and 

dispose of them at their own will (Lin 2002). Personal resources that are relevant to the 

diffusion of innovation are namely cultural capital and personal status. Cultural capital 
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refers to the actors' technological knowledge, and is related to one's academic and 

professional qualifications. As for personal status, if the analogy discussed by Podolny is 

applied here (93), there are two perspectives about individual status. On one hand, an 

actor's status, or his/her association with that status, can be considered something that 

others generally value in its own right, or as a means toward enhanced power over other 

individuals. On the other hand, status can be regarded as a signal of the underlying 

ability of the individuals. If alters are uncertain of the actual ability of the actor, or if 

they are unwilling or unable to bear the search costs of investigating all the professionals 

in the field, then the regard that others have for a given actor is a fairly strong indicator of 

the actor's ability (Podolny 1993). 

Positional resources are resources that are attached to the positions in the 

organizations, and they include economic capital, political capital, organizational status, 

and the personnel who work in the organization. Economic capital is the financial 

resources associated with the positions in the organizational hierarchy (Degenne and 

Forse 1999). Economic resources can be approximated from the amount of budget in the 

organization where the actors work. Political capital, or power, is the relative control 

over others and the amount of influence one has during the institutionalization process of 

practices in the field (Bourdieu 1984; Coleman 1990; Emerson 1962; Lin 2002). As with 

personal status, organization status refers not only to its prestige but also the signals it 

gives to others about its capability and leadership role in the professional field. Personnel 

are important resources in the organizations as they are the ones who enact organizational 
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actions by combiBing their personal resources, social capital and other positional 

resources. 

Social capital is the actual or potential resource (e.g. economic capital, status, etc.) 

which is linked to the possession of durable networks (Bourdieu 1985). Social capital 

can be conceptualized at two levels, interpersonal and interorganizational networks. 

While organizational users can be connected formally in organizational hierarchy and 

informally in friendship networks, organizations can also be connected formally through 

inter-organizational agreements (e.g. strategic alliance, inter-govemmental agreement) 

and informally through their employees when they represent the organizations in 

professional associations and regional cooperative projects. 

Diffusion Activities: Status Competition in the Professional Field 

On one hand, social structure can be regarded as abstract, formal relations that 

constrain social actions in social settings; on the other hand, structure can be viewed as 

patterned actions and interactions between actors (Parsons 1951). While social structure 

is actualized through the actions of people, people's actions are constrained and 

empowered by the resources associated with their positions in the organizations. 

Nevertheless, structures are not always reproduced perfectly, especially when the 

organizations encounter exogenous shocks such as the adoption of new technology and 

personnel mobility both within and outside the organizations (Barley 1986). 

From the individuals' standpoint, their positions are not necessarily static, and 

there are at least two ways for them to occupy positions of higher status. The first way is 
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to acquire resources that are associated with the destination positions through exchange 

or transformation of one's currents resources. Paying tuition for college education and 

hence landing jobs with promising career prospects is an example of transforming 

economic capital to cultural capital and back to economic capital. The second way to 

compete for high-status positions is to change the value of resources one possesses and 

make the resources desirable to other people. Learning about technological innovation 

and making it useful for one's professional peers is an example of increasing the 

desirability of the resource. The first way is rather passive, following the "templates of 

actions" detailed by people from the dominant class (Bourdieu 1984). The second one is 

more proactive, as aspiring individuals not only can move to higher status positions, they 

can be part of the groups who determine the actions of others at lower levels. 

Therefore, upwardly mobile individuals are motivated to acquire innovation and 

diffuse it so as to signal others they are holders of "desirable" capability. The innovation 

does not need to be the best or the most efficient, but it has to provide promising 

solutions to the problems at hand (Pfeffer 1987). Knowledge alone is not sufficient in 

status competition; an individual also needs social capital to continuously receive timely 

information and to make himself or herself known to important people at the right time 

(Burt 1992a). An individual's ability to convert the new knowledge to standards is also a 

function of the social capital he or she possesses. The more centralized an individual 

locates in the information and activity networks, the higher the likelihood one will be 

able to convince others that the knowledge one holds is of high value. 



In order to signal others about his or her ability, after learning an innovation an 

actor has to first share his or her new knowledge of it (through individual learning) with 

others. If the innovation is valued, alters will repay the actor with deference. In other 

words, an actor gains status by successfully sharing his or her knowledge with others. 

Hence the processes of innovation diffusion and organizational learning contribute to the 

establishment of the status order among members in the organization. By making certain 

knowledge and its practices salient through diffusion, the individuals who possess it are 

then associated with high competence in related and other tasks. Moreover, by attaining 

higher status, those who possess desirable knowledge can affect initial expectations, and 

hence the knowledge holders can shape the subsequent information they are able to 

introduce about themselves (Ridgeway and Walker 1995), thereby reinforcing their 

dominant positions in the professional field. 

(Insert Figure 5.1 about here) 

RESEARCH CONTEXT AND METHOD 

Research Context 

Remote sensing is a technique to observe objects on the Earth at a distance, either 

from space (satellite) or airborne (aerial) platforms. This technique was initially 

developed and launched by federal science agencies in 1970s. The production of remote 

sensing data has become more diverse over time, with both the federal government and 
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the private sector now involved in the provision of data (Space Studies Board 2002). 

While the original images may come from NASA or commercially-owned satellites, what 

the poteBtial adopters from the state, local and tribal governments purchase are the maps 

and models transformed by private vendors from the original data. Here is a list of 

various generations of satellite image data: 

(Insert Table 5.1 about here) 

Satellite remote sensing is only a small player in the emerging broader 

geospatiai'^ technology market. The geospatiai technology industry includes any 

technology being used to collect, process, analyze, use or display geospatiai data and 

information to create a useful product to an end user. This definition includes 

Geographic Information System (GIS), remote sensing. Global Positioning System (GPS), 

Computer-Aided Design (CAD) technologies, 3-D imaging and other visualization tools 

(O'Connell et al. 2001). 

Since the launch of the Landsat satellite system in 1972, there has been a 

persistent push to diffuse NASA-developed remote-sensing satellite technologies out of 

the research arena into the realm of public and private decision making (Mack 1990). 

The satellite remote-sensing community, NASA managers and scientists alike, thought 

that since NASA satellite technologies can provide more efficient solutions to existing 

problems, it was only a matter of time for these technologies to be widely adopted by the 

The technical definition for "geospatiai" is applications with locations on the earth, and geospatiai data 
means digital geospatiai data. O'Connell, Kevin M., John C. Balcer, Beth E. Lachman, Steven Bemer, 
David Frelinger, and Kim E. Gavin (2001), U.S. Commerciai Remote Sensing Satellite Industry: An 
Analysis of Risks. Santa Monica, CA: RAND. 
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public sector. However, compared to the operationalization of other NASA-developed 

technologies such as weather and commaiiications satellites, the diffusion process of 

earth resources Landsat satellites proved to be more complicated. Since the data can be 

used in a plethora of disciplines at various levels of governments, not only NASA had to 

deal with a wide variety of users, leaving the overall goals of the program unclear (Mack 

1990). After failing to convert a large number of adopters after decades,the satellite 

remote-sensing community realized the diffusion problem may not lie in the product 

attributes, but rather in the institutional issues faced by the potential adopters (Lauer et al. 

1991; Mack 1990). 

Research Activity 

I engaged in a research program to understand the diffusion processes and 

consequences of remote-sensing technologies in the state, local and tribal governments. I 

attended workshops that were sponsored by NASA to educate the technical managers in 

government agencies about the use of NASA-developed science and technologies. The 

340 workshop participants filled in three-wave surveys about their use in various 

technologies, interpersonal and interorganizational networks, and personal and 

organizational characteristics. During the workshops, I conducted participant observation 

and in-depth interviews with some of the participants. After the NASA workshops, I 

continued my fieldwork in local government agencies in Southern Arizona to understand 

In fact the number of Landsat images sold decreased considerably from 128,433 in 1980 to 4,206 in 1989. 



how the innovation is used by the organizational users in daily operations, and how the 

news of innovation is spread in the local professional community. 

I contacted a NASA workshop participant who is a GIS Manager from "Arinia" 

County. He was the "deep informant" (Morrill 1995) of the study. He referred me to 

other informants in the community (who work in town, city, county, regional, and state 

organizations) who were likely to be knowledgeable about the usage of remote-sensing 

technologies, took me to some of the meetings he attended, and showed me some other 

sources of information that may pertain to my project. 

The plan for the fieldwork was to gain initial access through the key adopters in 

each case. They are either GIS managers or directors who work with geospatial data in 

their organization, and they consider remote-sensing image data as an innovation which 

can supplement and increase the number of applications in their geospatial database. I 

recruited new informants through the key persons' referrals and during meetings in local 

government agencies. This snowball sampling procedure also helped uncover the 

interpersonal and interorganizational networks that centered around the key adopters in 

each case. I conducted formal interviews among nine individuals working in the three 

organizations to get multiple perspectives about how the innovations were used in their 

work, and how their career trajectories were impacted because of the adoption of 

innovation. The interviews were conducted in informants' offices, except for the Hopi 

case, which was conducted over the phone. The formal interviews took about one to 

three and a half hours. The informants for the formal interviews are innovation advocates, 

who not only use the innovation directly or indirectly (use the information products 
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derived from the inBOvation), they are also involved in sharing their experiences and 

knowledge about the innovation with their professional peers. 

I also attended some meetings that were open to public audience to understand 

how technological information is transformed to political decisions, and how such 

transformation creates dependency on the geospatial information that derived from the 

innovation. 

In this paper, I draw on the materials I collected in the past 4 years but focus on 

three specific case studies in Southern Arizona: "Arima County," "Merry Town" and 

"Honor Tribe." These three cases were purposively selected as the processes and 

consequences of diffusion are likely to differ in different types of organizations as 

organizational users tap into different portfolios of positional resources and social capital 

offered by the organizations. 

I used case study method to study diffusion consequences because unlike the 

usual one-shot survey method, it takes a longitudinal view of the technology adoption 

(Rogers 1995). It is a multiple-case embedded design, in which multiple levels of 

analysis (individual and organization) are used to develop an in-depth understanding of 

the innovation diffusion phenomena manifested in different stages of the informant's 

career and in different types of public agencies ( Yin 1994). 

(Insert Table 5.2 about here) 
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Developing Interview Questions 

The GIS Manager from Arima County aHc! the previous Honor Tribe Director had 

respoBded to all three NASA workshop surveys, and from their responses I got 

substantial background information about them and their organizations. I adopted some 

questions from the NASA workshop surveys to capture the personal and organizational 

characteristics during the formal interview. Stories about their work, diffusion activities 

and so on were asked as open-end questions. There are six clusters of questions in the 

formal interviews: 1) an introduction, 2) questions concerning their work (including 

general questions about work and career development, specific questions on technology 

use, questions on intra- and inter-organizational networks), 3) satellite data usage 

(including questions on their participation in a NASA grant), 4) questions about 

themselves as staff in their organizations, 5) questions about themselves in terms of level 

of training, diffusion activities, and personal questions, and 6) ending questions (to "cool 

out") (Morrill 1995). Refer to Appendix E for Essay 3 Interview Questions and 

Appendix F for Letter of Support. 

Recording Data 

According to some renowned ethnographic researchers, a tape recorder is likely to 

make the informants less open (Morrill 1995). I therefore relied exclusively on note 

taking when I recorded all my formal interviews. I did not tape conversational or 

informal interviews because of logistical constraints. When 1 visited the informants' 

offices or venues where meetings are held, I brought a small notebook and jotted down 
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my observations on it. Minutes were available for some of the meetings, and they formed 

part of the document collection in the project. 

Analyzing Data 

Formal and informal interviews and observation fieldnotes were transcribed with 

the aid of NUD*IST, a computer-based text analysis package. Interview data were 

examined for common themes across informants to understand how diffusion activities 

are situated in the working lives of the informants. Analysis of my data involved writing 

detailed memos about the profiles of informants and the organizations they represented in 

terms of their resources, career trajectories, and how diffusion activities bring about 

changes in the organizational structures. Informants' emic meanings are understood 

through their stories about their daily routines, innovation adoption and communication 

activities. The etic interpretation in this paper is derived from the outcomes of the final 

stage of analysis where relationships among concepts are articulated to understand how 

diffusion causes changes at different levels in the social system. 
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FINDINGS 

Organizational-User Cases 

Arima County 

Arima County covers 9,142 square miles and had a population of 800,000 in 2000. 

Its GIS unit started in 1988, and currently it situates in the Transportation Department 

Technical Ser^dce Division. Nevertheless, the GIS unit serves not only the needs of the 

Transportation Department, it also provides technology support to all County 

departments that require geospatial information. Arima's GIS database is one of the best 

in the country, and is available for free internet download. Arima County acquired 

Landsat satellite image in 2000 as per the request of the County Administrator, to 

visualize the landscape as it would be if fully built-up according to existing planning. 

Victor, age 39, started to work for Arima County as an intern when he was in 

college getting training in remote-sensing data usage. He has worked for Arima for 13 

years, and has been the GIS Manager for the past 5 years. With his long tenure in the 

County and local professional community, he has witnessed the growth in usage in GIS 

and other geospatial technologies both within and outside the County departments. He 

often tinkers with the GIS database and comes up with new applications and shares the 

knowledge with his professional peers during inter-departmental, inter-organizational or 

professional association meetings. 
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Ian, age 54, started to work for Arima County as a Senior GIS Analyst about 12 

years ago. He used to teach GIS in the university, and Victor was one of Ms students. He 

was promoted to GIS Manager 2 years ago because of Ms exceptional contribution to a 

high-profile conservation project. Like Victor, Ian has also witnessed the growth of GIS 

as a discipline and its increased importance in policy-making. He worked closely with 

Yulia and reported to Hilary on several projects. He used to be highly involved in a local 

GIS association, but he decided to step down as his workload in the County increased. 

He gave talks about GIS usage in some local professional meetings. 

Yulia, age 42, started to work for Arima County as a Hydrologist 16 years ago. 

She has been the Flood Control Program Manager for the past five years. Rather than 

processing GIS or remote-sensing data directly, Yulia has had Ian help her derive 

information from the data. She is well-connected in the local science community because 

of her involvement in some high-profile conservation projects both within and outside the 

County. She is also involved in several local environmental interest groups. 

Hilary, in her mid 40s, has worked in Arima County for 10 years as the Assistant 

to the County Administrator. Similar to Yulia, she did not work with GIS and remote-

sensing data directly, but used the information that was derived from them. Both Ian and 

Yulia reported to her on a high-profile conservation project. Not only was Hilary the 

County's spokesperson about conservation issues, she also became the "PR" person of 

the GIS unit as she explained the scientific results derived from the GIS database to her 

audience in political meetings and in her public talks. 



128 

Summary. Arima is the key player Ih conservation planning in the region. The 

conservation initiatives affect people's lives beyond the borders of its jarisdictions. The 

GIS unit in the County has been the role model in applying GIS results in policy decision 

making. Victor, Ian, Yulia and Hilary are among the prominent staff members who 

transform GIS data to scientific results and to public policies. Satellite image data are 

one of the many datasets they utilize to realize the mission of the County. 

Merry Town 

Merry Town covers 476 square miles and had 19,000 people living in the 

jurisdiction in 2000. The Town has witnessed more than 500% growth in population in 

the past 10 years. Its GIS unit started in 1998, and currently it situates in the Technical 

Services Department. The GIS unit provides technology support to all Town departments 

that require geospatial information. Merry Town relies on Arima County for some parts 

of its GIS database. The Merry Town GIS database is not available on the internet. 

Merry Town applied for a NASA grant to use Ikonos satellite image data, but the 

proposal was turned down. It acquired the image on its own in 2001. 

Bright, age 40, started to work in Merry Town as a GIS Analyst 5 years ago. He 

was promoted to Technical Services Director a year ago to oversee both the GIS and 

Network Information Technology units. He used to work on GIS applications, and 

became increasingly involved in managerial and administrative tasks that were required 

as a director. He reported directly to the Town Manager, and represented the Town on 

GIS-related matters in the region. He is a member of a number of national associations. 



After NASA turned down his grant proposal, he modified it and brought it to the Town 

managemeiit. The TOWB eventually bought Ikonos image without a grant. He presented 

at Town meetings to "evangelize" the applications of GIS and satellite image data. 

Kit, age 49, has worked in Merry Town as a GIS Analyst for 2.5 years. He was 

promoted to Senior GIS Analyst 3 months before the formal interview. The nature of his 

job has not changed much, but he is the person to "explore" different applications of 

Ikonos satellite image Merry Town acquired in 2001. Although he has extensive on-the-

job training in GIS and remote-sensing in his previous jobs, he does not affiliate with any 

professional associations. 

Leon, age 48, had worked in Merry Town as Environmental Director for only 6 

months when I conducted a formal interview with him. He used to be the Regional 

Manager of a non-profit organization that works with local government and non

government agencies for regional environmental issues. He has been working in 

Southern Arizona since 1986, and has been known for his knowledge about endangered 

species and social networks with scientists in the region. As with Yulia in Arima County, 

he utilized information derived from GIS and remote sensing data in his work. 

Summary. Merry Town is in its rapid growth stage, and so are its GIS 

applications. While Bright started his career in the Town at a low-level technical position, 

his career has blossomed as GIS applications in the Town have grown over time. While 

Kit tinkered new technologies, Bright publicized the applications to the Town 

administrators and his professional peers both within and outside the Town. Leon was 



valued for Ms knowledge and social networks in helping the Town tackle environmental 

regulations. 

Honor Tribe 

The Honor Tribe covers about 4,000 square miles, with approximately 10,000 

living on the reservation. The GIS unit of the Honor Tribe situates in the Office of Land 

Information System (hereafter LIS), Natural Resources Department. The Tribe hires 

non-Native Americans to head LIS, and the technical support staff members are tribe 

members who do low-level GPS fieldwork. In this case, I interviewed both the ex-LIS 

and current LIS Directors to understand how organization operations change with 

personnel movements. The Honor Tribe lacks data and only acquires geospatial data if 

resources allow. The Tribe acquired Landsat satellite image data in 200 L Nevertheless, 

the Tribe appears to have no connections with neighboring jurisdictions, and is only 

connected to other governmental organizations at the federal level. 

Brian, age 39, the ex-LIS Director of the Honor Tribe, had worked for the Tribe 

for 5 years. During his tenure in the Tribe, he developed a contact with the Federal 

Agency because of the mining operations in the Tribe. He was made an offer as a 

Remote Sensing Specialist after his current boss obtained funding for the position. Brian 

had brought geospatial technologies to the Tribe, including GIS, GPS and remote-sensing. 

Nevertheless, since the technical staff members do not have the scientific understanding 

of the data, Brian had to work alone on sophisticated data analyses. As for his current 
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position in the Federal Agency, he has access to greater resources, and he provides 

technology support to the state agencies to enforce federal iaws. 

Maggie, age 34, the current LIS Director of the Honor Tribe, has been working at 

that position for 1.5 years. The Honor Tribe has trouble finding Brian's replacement. 

Maggie was told about the position through an extension agent whom she has known 

since graduate school. She downloaded free AVHRR satellite images to look at the 

effects of droughts on the rangeland in the Tribe. 

Summary. The Honor Tribe deals with all land issues within the reservation. 

Rather than working with local and state governments, the Tribe deals directly with the 

federal government. The Tribe needs to hire non-native GIS professionals to help them 

manage their lands. Nevertheless, the GIS professionals who work for the Tribe were not 

exposed to extensive regional professional contacts as were their urban counterparts, due 

to its lack of participation in interorganizational projects. The joining of national 

professional associations provides alternative professional support to the Tribe's 

employees. Brian is active in a national remote sensing association, in which he shares 

his knowledge with his peers at a national level. 

(Insert Table 5.3 around here) 

(Insert Table 5.4 around here) 

(Insert Table 5.5 around here) 
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Diffusion Activities: Means to Compete for Status 

The processes of diffiisioB open the social structures to changes, and at the same 

time present opportunities for individuals to acquire resources or to change the 

desirability of the resources that are required duriBg competition for higher status 

positions. 

Importance of Personal Status in Professionals' Careers 

Status competition among professionals is the central concept in this paper. 

Status competition appears to be the keenest among the middle-level positions. 

According to Figure 4.4, middle-level managers agree strongly with the survey statement 

"At this point in life, rapid promotion is important to me," but those who are at the top or 

the bottom in the field seem to care least about status competition. Nevertheless, the 

adopters appear to have a vague idea about status competition, and their emic 

understanding of notion varies according to their positions in the field: 

I; What motivates you to share your experiences and knowledge with others? 

Kit (Senior GIS Analyst from Merry Town): General enthusiasm about the 

imagery and real world application of geo-spatial technologies. 

Bright (Technical Services Director from the Merry Town): The relationships that 

exist in the GIS community. It's a norm for the GIS community in Pima County 

to share data, and it's important to stay within the group. 
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Brian (who moved from Honor Tribe to Federal Agency); That means better job 

perfonnance and paycheck. Some satisfaction is involved, I enjoyed seeing light 

bulbs go up. 

Although most of the informants in this paper occupy middle to upper-middle 

positions in the field, they did oot appear to view their activities as strategic actions to get 

ahead, but instead regarded diffusion activities as either intrinsically motivated or as 

methods of keeping up with the "community norms." The etic understanding is that these 

purposive diffusion activities, though enacted by advocates to satisfy some organizational 

goals, help the individuals (especially those who occupy middle-level positions) gain 

personal status and hence a competitive edge over similar others in the professional field. 

Learning Innovations: Introducing Exogenous Shocks to the Existing Structures 

The informants entered their professions with academic qualifications that are 

required by their positions in the organizations. Nevertheless, they need new knowledge 

to tackle new challenges they face in the job as technological development constantly 

redefines the value of knowledge they possess. The exogenous shocks often present 

themselves as insurmountable tasks that require new ways to solve the problem: 

Hilary (from Arima County): I oversaw the project on environmental planning, 

which started in 1998. It is a controversial project as people from different 

interest groups engage in heated debates about future use of lands. For the 

political audience, I think hard how to get the message through. People at the 

political positions are not scientists. It's difficult to bring the academics to the 
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politics. They sneered at the rowdy debates of the public. The solution is to bring 

information to the politicians. GIS is great, and a map worth 1000 studies. GIS is 

a decision support tool. Ian comes up with things and puts them on the map. He 

knows how to translate datasets [including satellite remote sensing data] and put 

them on maps. It's much simpler to communicate thoughts on the maps. The 

County has a good and effective communication tool; rather than making memos, 

we are making maps. I've got to work with maps too. I started using GIS in 1998. 

Hilary, a lawyer by trade, began to work with maps and learn about GIS since she 

began heading the environmental projects. With the help of GIS and remote sensing, the 

County has been able to arbitrate political interests with scientific results. Therefore, 

technology helps solve a problem that has been deadlocked by controversies for years. 

The following passage reveals how the innovation can be applied creatively to 

solve unexpected problems faced by the organizations: 

Bright (from Merry Town): If the agency subscribes to the GASBY 34 program 

[GASBY is a new federal mandate that local agencies need to adhere to], we can 

improve our bond rating, but we need at first to take an inventory of all 

government assets, such as roads, lampposts, traffic lights, speed bumps, and so 

on. GIS can be used to find out what is out there and help maintain them. Public 

Work Department currently has no one to work on that. We just bought GPS for 

the department this year. We're planning to purchase Ikonos images next spring, 

and hopefully we will have resources to buy Ikonos images once every year to 

track the changes in the town assets. 
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Maggie (from Honor Tribe): We had a serious drought last year. I used AVHRR, 

which can be downloaded for free, to calculate the vegetation index, for the 

relative health of the vegetation. The images had a direct impact, giving a 

compelling argument about how dramatically dry the land was. The overall 

picture is much worse than they imagined. 

Professionals need to learn about the technological innovations on-the-job in 

order to stay at the scientific frontier of their respective fields. Means of accomplishing 

this include; attending conferences, seminars and workshops (both within and outside 

their fields), reading books, journals, trade magazines or websites, talking to friends and 

vendors and hiring staff who have been trained in the technologies. The general 

observation is that individuals with a higher level of abstract knowledge tend to read 

professional journals and attend national conferences more often than those with 

knowledge at the application level: 

Brian: The best advice I get is from my friends from graduate school. I also get 

technical support from vendors, about 20%. I am very involved in ASPRS [an 

international professional association on remote sensing]. I also read PERS [a 

professional journal on remote sensing] exclusively. 

Victor (from Arima County): I go to SWUG, a local user group meeting, and I'm 

somewhat involved in the state GIS council. I read journals and trade magazines 

from my field and remote sensing occasionally. 

Moreover, advocates with abstract knowledge are more likely to get insights from 

applications that are not related to their own disciplines; those with a more "application-
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oriented" mindset need "successful case studies" to demonstrate to the management the 

usefdlness of the innovation: 

Victor: We need a lot of real world examples to persuade the decision makers. 

We suggest having a cookbook type of thing with proven technologies. The case 

studies should be stored in a searchable database so that it can be accessed easily 

with a keyword. 

Sharing Knowledge about Innovation with Others: Transforming Cultural Capital in 

Social Networks 

Having cultural capital (i.e. the ability to use the innovation) alone is not 

sufficient for individuals to change their status. Aspiring organizational users have to 

signal to others their newiy acquired knowledge about whether the innovation is desirable, 

whether it may solve other people's problems. Therefore, upwardly mobile individuals 

often share their knowledge strategically with a receptive audience to demonstrate their 

abilities. Nevertheless, the process of sharing knowledge takes effort and sometimes the 

advocates need to juggle the resources such as time and personnel to realize the tasks: 

I: So what keep you busy recently? 

Victor: Quite a number of things. I am the chair-person for SWUG (a user group 

conference). The conference will be held in this city this year. The people from 

my department volunteer to help out. The conference takes a lot of my time 

recently. 
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Despite the "extra" work that communicating about innovation entails, these 

professionals still focus their work on these activities, since they are able to transform the 

newly acquired cultural capital to social capital and personal status during the 

communicating processes. Moreover, though the value of knowledge depreciates after 

widely shared, it becomes a desirable resource for status competition once the innovation 

is perceived to be "promising": 

Bright: A lot of staff members don't have any idea about what we can do. We 

hold internal remote sensing workshops for the staff. For the intemal staff, I work 

with them and recommend solutions. As for other organizations, 1 talk to 

members in a regional orthophoto project. I also give a seminar about ortho-

images to people outside the Town. 

In addition to increasing social capital and personal status, the spreading of 

knowledge about the innovation to the unknown also facilitates the transformation of 

cultural capital to organizational status (as the organization becomes known as the leader 

in adopting advanced technology) and economic capital: 

Brian: I did quite a bit of training when I was in the Honor Tribe.... I offered GPS 

training and consulting to a neighboring tribe, which is situated in another city in 

Arizona. It brought about $30,(XX) to $40,000 a year to the Tribe. 

Furthermore, the strategic diffusion of knowledge to the people at the 

management level leads to the transformation of cultural capital to political capital: 
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Ian: The County Administrator wanted to see what it's like if we build out to the 

existing zoning capacity, therefore we bought a Landsat scene in 2000. He loved 

the regional picture and showed it to the Board of Supervisors. 

Ian, an advocate of the innovation, established a direct link between his GIS unit 

and the County administration, and he is aware that his work influences County policy 

decisions. The County Administrator, equipped with maps and analyses derived from the 

innovation, gained support from the politicians through the sharing of information 

derived from the innovation. 

In some cases, users who tinker with the innovation creatively are sources of new 

knowledge for the manufacturers of innovation: 

Brian: It's a big vendor conference and it offered training to the vendor employees 

from all over the world. I was invited by the vendors to give a presentation about 

how remote sensing can be used in local governments. [Brian was surrounded by 

several sales representatives from the vendor asking for information and name 

cards both before and after his presentation]. 

Institutionalizing Innovation as Standard Practices 

According to Bourdieu, the standards are arbitrary, imposed by the elites, and are 

used to determine which stakes are of value and to be acquired in the struggles within the 

fields (Anheier et al. 1995; Bourdieo 1984; Kvansny and Traex 2000). Cultural capital 

such as knowledge and its practices acts as the institutional classifiers for people in the 

professional community and allows them to make cultural distinctions and value 
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judgments. The privileged class sets up barriers (Fuchs 1992) to the participation of the 

institutional foci so that a certain status quo can be maintained (Weber 1968a; Weber 

1968c), and only certain selective professionals are able to cross the barrier. People 

following the advocates aspire to take part in the field struggles by acquiring the 

technological knowledge that is deemed important by those who set up the barriers at the 

first place. The more concentrated the means for professional production and the tighter 

the entry restrictions, the more colleagues will depend on each other for recognition and 

rewards, and the more "scientific" and "objective" the profession's cultural outlook will 

be. 

The professionals in my study learned about the innovation in relatively informal 

ways, such as on-the-job training, seminars, workshops, friends and vendors. However, 

they are eager to work among themselves to establish standards for "proper" applications 

of the innovation: 

Bright; I'm involved in the GIS education and started a committee with a local 

community college and have been working on its GIS curriculum. The 

curriculum will be more extensive than what is done in other colleges, because we 

have Victor from the County, and me from the Town. We'll provide data and 

teach the students what's going on in reality. We can educate personnel at the 

same time. I may teach in a short module too. The program will be job-oriented, 

a certificate in GIS, and if one wants to continue education, he can get it from the 

university. It's also an engineering program, part of hard science. We're seeking 

a federal grant, to sponsor our laboratory and curriculum development. 
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Apart from collaborating with other users, some advocates realize that they need 

to provide leverage on vendors' resources to increase the desirability of the innovation: 

I; Whom do you communicate about your experiences and by what means? What 

are the circumstances? 

Brian: I go to conferences, publish a few articles a year for general readership. I 

also publish things on the web. I also help vendors build the industry. The use of 

remote sensing in mining is still in its early stage. 

Apart from being educational, the standardization of practices is also instrumental 

as it is likely to produce more profits for the users who advocate and professionalize the 

innovation. Being known as a "champion" of the innovation can translate to a high level 

of personal status, as the individual is perceived as capable and hence desirable by others 

in the professional field. 

The vendors, on the other hand, develop features in their products that help 

champions diffuse the "ways of doing things" to others more efficiently; 

A vendor: The new version of the software can do geo-processing, model-

building. You can also share the model. You build with other people. "Sharing 

the data," we are looking for ways to make our lives easier. 

Vendors, realizing the importance of advocates' role in diffusion, sponsor 

meetings chaired by the advocates, listen to advocates' concerns and even develop 

products to reinforce advocates' status. 
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Status Transference between Individual and Organization 

Individuals aspire to work for prestigioEs organizations. Apart from accruing 

resources, such as information and social connections that are embedded in positions in 

the organization (Burton et at. 2002), employees can aiso evoke power, wealth and 

improve the reputation of the organization itself (Lin 1999). When employees represent 

the organizations to work on regional cooperative projects, they synthesize their personal 

knowledge and such positional resources as the social connections embedded in their 

positions: 

Yulia: I have been working with different sets of people over the years in Arima 

County. When 1 was working on ground water recharge, I came to work with 

tons of people. I have now shifted to natural resources, there's more interagency 

work here. Faces change, but my inter-agency contacts that were developed 

during my work on ground water, have helped me a lot subsequently. 

On the other hand, organizations seek to bring in or keep talented people on staff. 

In addition to bringing a unique set of skills and knowledge to the organizations (Boeker 

1997). competent individuals also pass on their own status in the professional field to the 

organizations: 

Bright: The Town is very proud of the GIS and remote sensing capability here. 

We are at the high-end and people are aware of what we're doing here. Right 

now, we have an internal identity, and we're even doing things beyond what 

Arima County is doing. We're taking the lead in some areas, such as the fly-on 

movies. It's a great promotional material, and gives people 3-D visualization. 
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Besides knowledge in the field, prominent staff members also possess knowledge 

about the abilities of experts in the commuEity and have the charisma to bring the experts 

together to help the organization realize its goals: 

I: How do you find the people to help you with the habitat conservation plan in 

Merry Town? 

Leon; I have been in the technical field long enough to find people to help me on 

the technical and political teams [even though Leon just moved to Merry Town 

recently]. We also solicit some members from the stakeholder group as well. 

Individual Status Change and Personnel Mobility 

Successful adoption of innovation means the promotion of rank in the 

organization. Individual status changes when an individual succeeds in transforming the 

newly acquired cultural capital to other forms of capital that is required of the destination 

positions. Status gain is manifested in three ways: 1) increasing the number of lower-

level positions under the focal positions; 2) being promoted upwards within the 

organization; 3) moving to positions in other organizations with higher status. The first 

way occurs when the focal employee possesses cultural capital that is intertwined with 

strong ties among the local professional community, and hence lacks the incentive to look 

for better opportunities both within or outside the organizations: 

Victor is at the top of his unit. He has been living in Arima County since college 

and has known virtually everyone in the region who works on GIS in the local 

government. The GIS unit has a lot more projects than it can handle, and the 
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number of professionai staff members that work for Victor increased by 10% over 

the years. 

The second way, being promoted upwards within the organization, is often 

accompanied by a change in hierarchical structure in the organization: 

The Merry Town Manager fired the previous NET Department Manager and 

merged the GIS unit with NIT, creating a new department, headed by Bright, the 

Technical Service Director. Compared to Kit, who tinkers in technologies, Bright 

is more successful in transforming his cultural capital to personal status, and the 

social, economic and political capital that is associated with positions of higher 

status. 

It is important for the organization to track the change of its employees' status and 

recognize them when there is an imbalance in individual and organizational status, or else 

prominent employees will seek the third way to realize their status gain. 

The third way, the moving to positions in organizations with higher status, often 

occurs when the employee is already at the top of the unit/division/department, and there 

is a strong imbalance between individual and organizational status: 

Brian: After working in the Tribe for 4.5 years, it's difficult to say "bye." There 

are great people there. My staff were good people, but they are not truly up-to-

date, and there is limit on things they can do. It's no fault on their own; it's just 

that they have not been to college, and it's difficult to bring them up to speed 

about the technologies. The federal agency I'm working at has a bigger budget, 

but it has much more structured rules and regulations; it's harder to get things 
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done. Things were easier at the Tribe. I had my own credit card, and had more 

control over limited resources, compared to the current job where I have less 

control over a much larger budget. In the Tribe, there are 12 different divisions. 

In this Federal Agency, I have influence and easier access to the boss. There are 

23 state offices, and I need to deal with them. 

Status transference between the individual and the organization he or she is 

working for is a continuous process. Individuals compare the worth of their individual 

status with what is offered at their current positions, given the status of the organizations. 

Those who change their jobs due to status imbalance are those who have a high level of 

abstract knowledge about the innovation, as they are able to apply it to the destination 

organizations that may be in a different geographic area, where regional knowledge and 

networks may not apply. Organizations with low status tend to lose their prominent staff 

to organizations with high status. Over time, there is a net brain drain of talented staff 

from resource-poor organizations to resource-rich organizations, amplifying the 

"technological divide" in the population of organizations. 

Personnel Mobility and Organizational- and Population-Level Diffusion 

The diffusion of organizational innovation and advocates' career movements are 

intertwined. The subsequent adoption level in the organizations varies with the changes 

in advocates' career movements. When the advocate remains in the current position, the 

organization is likely to have light adoption: 
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Victor; The County acquired a Landsat scene in 2000 to satisfy the request by the 

County Administrator to see the entire County. [Visualization is a relatively low-

level application of satellite data.] We also used the data to deveiop population 

models and riparian habitat models. We don't have plans for future image 

acquisitions. 

If the advocate is upwardly mobile within the organization, he or she is likely to 

commit more resources, in terms of economic capital and personnel time, in the future to 

the innovation that brings about the status gain; 

Bright (who was promoted to Technical Services Department in Merry Town); 

We got Ikonos in 2002 for $54,000, sharing the cost with another project.... In 

2003 we are going to spend $60,000 on Quickbird [the latest generation of 

satellite image currently] from the CIP budget of the department. I don't think 

internally the Town knows much about the potential of the data, and hence they 

don't even know what they are missing. The conservation and agricultural land 

classification projects have not begun, and we've done little on them. 

Nevertheless, to the Town, we appeared to have done a lot. Personally I would 

like to write a paper out of the agricultural heritage of the Town. Once I've the 

GIS manager to share my workload, I'll have time to write a human-interest paper. 

It's implicit in Kit's position to do analytical work. I talked to Kit during the 

reviews when goals are specified, I would like him to do more analytical work, 

not just cool stuff, or satisfying the needs of internal staff, but also more 

understanding of the data. 
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If the advocate is horizontally mobile to other organizations and there is no 

personnel replacement, there is likely to be disruption in adoption. The Honor Tribe, 

with the departure of Brian, lost the momentum in fiirthering the use of innovation until 

the arrival of Maggie. However, since the knowledge level of the staff is low, there is 

little organizational memory retained about what Brian did with the innovation. 

Nevertheless, a new personnel member is a source of new knowledge and often brings in 

new ideas and practices to the organizations: 

Maggie: I'm not sure how the Landsat data were acquired, since their acquisition 

predates my employment with the Tribe. I am doing some work on AVHRR, 

since I can download the images free of charge. The AVHRR vegetation 

assessment was used to make decisions about rangeland carrying capacity. These 

decisions had a direct impact on the ranchers who were raising cattle on those 

areas. 

If the advocates are "diagonally" mobile, they lend to move to organizations with 

higher status and more resources. The level of adoption at the destination organization 

will be higher than the original organization, because the advocates are likely to be at 

higher-status positions in the destination organizations, and hence they can command 

more resources to the innovation that makes them desirable in the first place. They also 

tend to be more eager to diffuse the innovation to potential adopters: 

Brian: The annual budget here at the Federal Agency is 1.3 million [c.f. $260,000 

at the Tribe], of which we spend 10% [$130,000] on data including satellite 

images. We use satellite images every week. For the northwest region, such as 
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Washington, and southwest region, the images are used to monitor the mines 

quarterly. We catch stuff all the time. With satellite image, we realize what 

things go wrong right away. We would like to push the techBology out. We talk 

to the inspectors, who may not even be aware of that. Other states come to us to 

request information. 

At the population level, besides resource exchange in interorganizational and 

interpersonal networks (Lounsbury 2001; Westphal et al. 2001; Westphal and Zajac 

2001), personnel mobility (Boeker 1997; Saxenian 1996) is another major mechanism for 

population-level diffusion. 

DISCUSSION 

Theoretical Contribution 

This paper builds on the theoretical tradition of status competition, by examining 

the resources organizational users utilize and profits they receive by carrying out 

purposive organizational actions (e.g. innovation adoption) and status-signaling actions 

(e.g. sharing knowledge about innovation). In this paper, I also highlight the unintended 

structural consequences of diffusion that occur as a result of personnel mobility. If an 

advocate of an innovation is promoted within the organization, the organization is likely 

to increase the depth of adoption, and hence organizational diffusion occurs. If an 

advocate moves to another organization, population-level diffusion occurs, but the 

original organization may lose the momentum of diffusion. Therefore long-term 
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consequences of diffusion axe countervailing as resource-poor organizations gain 

technologically when the innovation is successfully adopted. Nevertheless, the 

advocating employees become desirable headhunt targets of resource-rich organizations. 

Unless the advocates are compensated by a corresponding increase in status within the 

organization, the imbalance of personal status and organizational status prompts the 

employees with desirable qualities to look for positions in other organizations that 

appreciate their recently acquired personal status. 

I use a case study approach to understand the diffusion consequences at different 

levels of the social system. The study of diffusion of organizational innovation at the 

individual level not only allows the explicit conceptualization of both micro- and macro-

level phenomena simultaneously, it also does not require the assumption that all 

individuals' goals coincide with the organization or the population in which they are 

embedded. Moreover, individuals can also be conceptualized as "connections" between 

social entities, not only as nodes where knowledge resides, but also as communication 

conduits for new knowledge. By treating different types of knowledge as variations in 

the population, pro-new knowledge bias is alleviated, permitting a theoretical focus on 

the social constractivist processes of knowledge in the making. 

Knowledge sharing may not make sense for the managers of pizzerias or fast-food 

restaurants. The sharing of unique formulas and recipes would rob the companies of 

competitive advantage. However, with the growth of the service economy, occupations 

become increasingly professionalized (Abbott 1981; Fuchs 1992), and professionals need 

the recognition of status not only from within but also outside the organizations they 
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work for. Moreover, radical innovations are more likely to be created with professionals 

working together from different disciplines in loosely connected social networks (Owen-

Smith et al. 2002). 

Managerial Implications 

I hope my attempt to examine diffusion consequences at. multiple levels of the 

social system sensitizes people who are involved in introducing new products and 

services to potential users about the unexpected impacts of their actions in the target 

population. In the short run, the adopting organizations may increase their technology 

level, but in the long run, there is a net brain drain of talented staff from the resource-

poor to resource-rich organization, which reinforces the technological inequality of 

organizations in the population. Organizations may or may not gain in technological 

sophistication after adoption, because the advocating employees become desirable in the 

field and are likely to be sought out by others after adoption. Diffusion is likely to be 

disrupted if there is no replacement of the advocates. Nevertheless, organizational 

change continues to occur if the advocates have established new routines and if, during 

adoption, have created dependency of the innovation among other users in the adopting 

organizations. Even if the advocates leave the organizations, the established routines will 

prompt the organizations to replace those personnel to continue the path of adoption. 

Lastly, the findings suggest that it is to the advantages of both the advocates and 

the adopting organizations to institutionalize the innovation as standard practices in the 

field. By participating in the institutionalizing processes, the advocates gain personal 
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status as the champions of the innovation in the field. At the same time, by supporting 

advocates' activities, the adopting organizations maintain or gain status through status 

transference from their staff back to them. In this way, the adopting organizations are 

more likely to maintain status balance with their high-status employees and hence keep 

them on staff for a relatively longer period of time. 



CHAPTER 6; CONCLUSION 
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DISCUSSION OF RESULTS 

This dissertation investigates the diffusion of organizational innovations—satellite 

remotely sensed data—in the state, local and tribal governments, using a network 

perspective. While the innovations may come from NASA or other commercial 

companies, what the adopters purchase are the maps and models transformed by private 

vendors from the original data. Essay 1 looks at the impacts of stractural bases of social 

influences on diffusion. While Essay 2 investigates the stractural consequences at an 

individual level. Essay 3 provides an overarching framework, of diffusion consequences 

at individual, organizational and population levels. Figure 5.1 provides an overview of 

the theoretical concepts and their relationships pursued in this dissertation. 

Interpersonal Social Influence in Diffusion from a Network Perspective 

In Essay 1,1 investigate how interpersonal social influence processes that occur in 

the networks bring about innovation diffusion. A network effects model was used to 

model the effects of adopters' behavior on potential adopters. I also show how different 

categories of adopters are influenced by the contacts in their social networks differently 

during the adoption processes. 

Actors are likely to adopt the innovation if others with similar job positions have 

not adopted. This finding was opposite to the structural equivalence effect suggested in 

the sociological literature, but it can be explained in three ways. First of all, the negative 

structural equivalent effect may be due to the fact that diffusion becomes saturated once 
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an organization in a particular discipline adopts the innovation in a geographic area, and 

there are no more new potential adopters from the same discipline in the vicinity. The 

second explanation points to the fact that satellite data can be applied in various 

disciplines; diffusion occurs when the innovation is spread across disciplines, especially 

when actors from different disciplines work together in some inter-agcBcy projects. 

However, this apparent cooperative diffusion phenomenon also suggests the presence of 

the first-mover effect: actors participating in intra-field status competition try to gain 

competitive advantage over similar others within their field by learning new technology 

from their network partners who belong to disciplines different from their own. All the 

three explanations point to the same conclusion and recommendation: subsequent 

diffusion of satellite data is more likely to occur among users who belong to fields that 

are different from those who adopted earlier, and a viable communication strategy for the 

sources of innovation is to encourage the multi-disciplinary applications of their products 

and services. 

For the first generation of innovation (Landsat), the late adopters are likely to 

adopt only if they get advice from those who adopted this technology earlier. As for the 

latest generation of innovation (Ikonos), the early adopters adopt due to status 

competition with their structural equivalents at the same professional horizon. 

While the first generation of the innovation was developed specifically for 

scientific research on the Earth's landscape, subsequent generations have evolved and 

have the capabilities to provide solutions in more fields. Prior adoption of earlier-

generation innovation serves as a good predictor for subsequent adoption of later-
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generation technology, which suggests that a good portion of early adopters of 

subsequent generations are switchers from the prior generations of the technology. On 

the other hand, unlike the earlier-generation technology, which is mainly used by those 

who are in the field of remote sensing, the subsequent generation is used by professionals 

who are both inside and outside the field of remote sensing. This finding suggests that an 

innovation is likely to become more appealing to users outside their original target 

market over time, and hence further reinforcing the notion that there are qualitative 

differences among successive generations of adopters. 

Diffusion Consequences at Individual Level 

Building on the knowledge generated from Essay 1 about the pivotal role of social 

networks on adoption, I examine how professionals with different portfolios of capital 

transform some parts of their capital endowment during diffusion to arrive at the 

positions in the field at a later point in time in Essay 2. Bourdieu suggested that 

individuals at various positions in the cultural field have different portfolios of capital 

and they transform them strategically to advance their positions in the field (Bourdieu 

1984; Bourdieu 1988). Though codes and programming syntax appear to be very 

different from lyrics, novels and opera, the principle of cultural distinction is still 

applicable. According to Geertz, the logic of culture appears not only in cultural objects, 

but also locates in the patterning of activities that occur in the course of daily life (Geertz 

1973; Mohr and Duquenne 1997). Occupational fields are good places to study those 

cultural patterns as people spend a substantial proportion of their days in the workplace to 
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negotiate the "proper" ways of applying the technologies in the organizations with their 

professional peers. 

In this paper, I first used correspondence analysis to outline the structure of the 

field and identify the different dimensions of occupational status. The professional field 

under investigation appears to be both segmental and hierarchical. Low-level positions 

lie at the bottom of the field, and there seems to exist a non-traversable barrier between 

low and middle/high positions. The phenomenon appears to be the outcome of 

professionalism in which the privileged class restricts entry to the field by imposing 

qualification requirements (Burris 1993; Fuchs 1992). The field diverges into two 

streams from the middle-level positions upwards. While the "application" stream is 

characterized by political and economic capital, the "research" stream is characterized by 

cultural capital and symbolic capital. 

After using correspondence analysis to come up with a snapshot of social 

positions, I used logistic regression to look at how various diffusion activities open up the 

social structures for structural changes. By acquiring new cultural capital and converting 

it to different forms such as symbolic, economic and political capital, professionals can 

use those new forms of capital as leverage to compete for status in the field. One means 

of gaining status is to communicate to others about the innovation. However, with 

limited time and resources, individuals have to be strategic about their audience. The 

colleagues who work in another division but within the same department are most likely 

to provide the greatest leverage for the actors when the opportunity arises. 
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In the last part of the analysis, I show that the premium of innovation as valuable 

cultural capital depreciates once it becomes widely adopted by the population. The 

innovation was first used by "Research" professionals at Time 1, and it then subsequently 

was used by professionals of middle-level status (GIS Mid and GIS UM) at Time 3. The 

innovation slowly becomes the "requirement" of the Job at the middle level. 

In summary, I investigate the social dimension of knowledge in a professional 

field and show how social structures change over time through actors' social interactions 

in the social system. The system of the professional field reproduces itself through the 

purposive actions of its actors, and in this case, the diffusion activities performed by the 

geospatial professionals during the course of status competition. 

Multiple-Level Analyses of Diffusion Consequences 

In Essay 3,1 build on the understanding generated from Essay 2 about the 

mechanisms of status competition, and examine how organizations change when 

organizational users utilize resources and receive profits by carrying out purposive 

organizational actions (e.g. innovation adoption) and status-signaling actions (e.g. sharing 

knowledge about innovation). 

In this essay, I also highlight the unintended structural consequences of diffusion 

that occur as a result of personnel mobility. As status is being transferred back and forth 

between the employees and the organizations they are working for, a high status 

imbalance is manifested when the employees become upwardly mobile within the 

organizations or horizontally mobile to other resource-rich organizations. If an advocate 
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of an innovation is promoted within the organization, the organization is likely to 

increase in the depth of adoption, and hence organizational diffusion occurs. If an 

advocate moves to another organization, population-level diffusion occurs, but the 

original organization may lose the momentum of diffusion. Therefore long-term 

consequences of diffusion are countervailing: although resource-poor organizations gain 

technologically when the innovation is successfully adopted, the advocating employees 

become desirable headhunt targets of resource-rich organizations. Unless the advocates 

are compensated by corresponding increase in status within the organization, the 

imbalance of personal status and organizational status prompts the employees with 

desirable qualities to look for positions in other organizations that recognize the value of 

their recently acquired personal status. 

CONTRIBUTIONS 

This dissertation makes theoretical contributions to marketing, consumer behavior 

and management. For marketing, I investigate the origins of imitation effects of diffusion 

directly by examining the social networks of the adopters and potential adopters. For 

consumer behavior, I look at the diffusion consequences at an individual level and 

demonstrate that innovation diffusion is a means to compete for high-status positions in 

the professional field. For management, I look at the reciprocal relationships between 

innovation diffusion and career development of adopters, and show that personnel 

mobility is crucial for the innovation to be diffused in the organizations and population. 
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Moreover, because of its complex design, the project demonstrates that unique 

insights and knowledge can be generated through a combination of methods, namely, 

ethnography, surveys and social network analyses. The knowledge gained from the 

ethnographic fieldwork helped explain the quantitative modeling results, and at the same 

time the survey findings also helped focus the scope of the fieldwork. 

Origins of Imitation Effects in Diffusion 

In the first essay, I investigate the origins of the imitation effect in diffusion and 

outline the structural bases of interpersonal influences that occur in the user networks. 

Relationship marketing does not only happen between firms and consumers, but also 

between consumers and consumers (Anderson et al. 1994). From the network 

perspective, individual actions have ramifications on others in the network. Moreover, 

since networks among professionals form the basis of i n terorgan izati on al ties, the 

adoption of innovation by an organization has an impact on those with whom they are 

connected. I demonstrate how the mechanisms of social influence vary for different 

generations of innovation by modeling the diffusion of the earliest and latest generations 

of the innovation. 

Individual Level Diffusion Consequences 

In the process of beginning this project, I spent time doing ethnographic research 

around potential adopters to understand what is like to be a potential user of the 
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innovation. One thing that strikes me: the offices of these managers are always cluttered 

with maps, reports, papers, and so on. Also, they commented that they are busy and have 

to squeeze me into their schedules as they have to attend many meetings, and some of 

those are presentations about their experiences with innovations. Why would someone 

spend time in his or her busy work life learning about and advocating an organizational 

innovation? Why do people tell other people about the innovation they have adopted? 

Why don't they keep their knowledge and experiences secret, but give away their 

knowledge to their professional peers so that the innovation slowly becomes the 

"standards" of doing things? 

In the second essay, I try to answer these questions by examining the structural 

consequences of diffusion at the individual level. I look at how adoption and 

communication behaviors cause changes in the occupational status of the individuals. 

For potential adopters, apart from undergoing complex decision-making processes, their 

professional status and career are at stake. The adoption and communication of the 

innovation are some processes by which individuals gain, maintain or lose status in the 

professional field. The investigation sheds light on the social production and 

reproduction processes through technological consumption at its source in the working 

life (Blau et al. 1994). 

Intertwined Relationships between Diffusion and Career Mobility 

The processes and consequences of innovation diffusion are closely intertwined 

with the career movements of the advocates. Innovation adoption provides a means for 
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the employees to demonstrate their knowledge and wit. During the course of diffusion, 

employees also establish social contacts, both within and outside the organizations, which 

are instromental to their careers (e.g. project partners, advisees for technologies or 

intermediaries for job vacancies). Moreover, the movements in the advocates' career 

have an enormous impact in future adoption decisions. Nevertheless, the personal goals 

of the employees and the organizational goals are not perfectly aligned with each other; 

what is good for the employees may be good or bad for the organizations. Since 

population has no goal at all, the unintended diffusion consequences tend to be 

countervailing at different levels of the social system. 

In the third essay, I look at the consequences of organizational diffusion at 

multiple levels, and present a general theoretical framework that makes an explicit 

connection between individual and organizational diffusion, using the individual's status 

competition and personnel mobility as the conceptual linkages between the two 

phenomena. Diffusion of organizational innovation first occurs at the individual level 

when the employees leam about it either directly from the sources of innovation or 

through their contacts in their professional networks. Then diffusion occurs at the 

organizational and population levels, when the individuals serve as connections among 

organizations in the field. While internal promotions are likely to deepen innovation 

adoption within the organization, personnel mobility across organizations is likely to 

speed up population-level diffusion. On the other hand, those who successfully adopt the 

innovadon, advocate the innovation to their professional peers, and institutionalize the 



161 

innovation as organizational routines, are likely to gain status both within the 

organizations and in their professional fields. 

MANAGERIAL IMPLICATIONS 

Relationship Marketing 

This dissertation demonstrates how social networks among customers play a role 

in relationship marketing. Relationship marketing happens not only between firms and 

consumers, but also between users and users (Frels et al. 2003; Martin and Clark 1996; 

Reingen et al. 1984; Reingen and Kernan 1986). For example, it is advisable for NASA 

and the commerciaJ companies which provide satellite image data and accompanying 

consultant services to tap into the networks of early adopters to reach other potential later 

adopters, as early adopters are eager to spread the news and experiences of innovations to 

their professional peers. Since users are connected with social networks, the adoption of 

data by one individual user has ramifications among those with whom he or she is 

connected. Similarly, adopting organizations are interconnected through their 

employees' participation in various inter-agency projects and professional associations. 

Therefore, the adoption in one organization encourages similar processes to occur in 

other connected organizations. 

Not only did the actors mimic behaviors of those in the same professional horizon, 

they also modeled their actions after those who were in different disciplines. This finding 

suggests marketers who segment their markets with only consumers' demographic and 
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psychograpMc properties may not be equipped to understand completely the interpersonal 

influence processes among customers and potential customers. Consumers' network 

positions and the structural properties of their networks provide invaluable information 

about their attitudes and propensities to consume. Furthermore, the findings suggest that 

actors who aspire to compete for status within their own fields often distinguish 

themselves by learning new knowledge from their network partners who belong to related 

disciplines. 

Public Policy Implications 

The distinction between public and private sectors has become more diffused in 

advanced countries with representative governments, and the notion of furthering 

marketing concepts in the public and non-profit sectors appeal to people to expand their 

thinking and to apply marketing skills to a wide range of social activities (Kotler and 

Levy 1969). Nevertheless, the public sector is demarcated from the private sector in a 

number of dimensions; bureaucracy, planned economy, authority, public resource 

allocation, public distribution of income, public ownership, and public employment 

(Lane 1995). Due to differences in organizational structures and organizational goals, 

people who work in the public sector are found to have different motivations from their 

for-profit counterparts. Managers from the public sector tend to have higher needs for 

achievement and gain a higher level of job satisfaction from a sense of being able to 

make a difference in what gets done in their organizations than do the managers from the 

private sector (Henry 2002). Moreover, since public managers need to accomplish 
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complex but ill-defined objectives, organizational decision maidng in the public sector is 

rougher, broader, and slower thai! it is in the private sector. CoBtrary to the popular 

stereotype of lethargic government bureaucrats, public managers are as likely, if not more, 

to compete for status and recognition both within their organizations and in the 

professional field. 

The knowledge generated from this dissertation sensitizes public policy makers 

and marketers that sell to the public sector about the structural bases and consequences of 

diffusion. Since the innovation is adopted by a public organization, it becomes public 

property that can be utilized and shared by other public organizations and the public at 

large. Therefore, the concept of product ownership and product usage in the public sector 

differs greatly from that of the private sector, where product and knowledge sharing is 

more prevalent. Hence, in addition to users' inherent characteristics, it is important to 

understand their relational properties as well, such as how users are connected to others 

in their organizations or in the professional field. By examining the nature of contacts 

among adopters and potential adopters, marketers can anticipate the changes in the 

market. 

As discussed in Essay 3, organizations may or may not gain in technological 

sophistication after adoption, because the advocating employees become desirable in the 

field and are likely to be sought out by others after adoption. Diffusion is likely to be 

disrupted if there is no replacement of the advocates. Nevertheless, organizational 

change continues to occur if the advocates have established new routines and have 

created dependency of the innovation among other users in the adopting organizations 
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during adoption. Even if the advocates leave the organizations, the established routines 

will prompt the organizations to replace the personnel to contimie the path of adoption. 

Lastly, Essay 3 findings suggest that it is to the advantages of both the advocates and the 

adopting organizations to institutionalize the innovation as standard practices in the field. 

By participating in the institutionalizing processes, the advocates gain personal statns as 

the champions of the innovation in the field. At the same time, by supporting advocates' 

activities, the adopting organizations gain or reinforce their status through status 

transference from their staff back to them. With high level of organizational status, the 

organizations are able to reduce the status imbalance between themselves and their 

prominent staff, and hence are more likely to retain the exceptional employees in the 

organizations. 

LIMITATIONS AND FUTURE RESEARCH 

Conditions in Public Sector 

This dissertation studies the diffusion processes and consequences in the public 

sector. Although researchers have argued that organizational categories such as for-profit, 

non-profit, or public charity are insignificant in explaining how organizations behave 

with respect to resource procurement, in terms of managerial tactics (dependent upon 

markets for their inputs) and political tactics (dependent upon grant economies for their 

inputs) (Galaskiewicz and Bielefeld 1998), the knowledge about organizational change 

that is generated from this project will likely require qualifications to fit in the business 
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sector. For example, the high level of cooperation, in terms of data and knowledge 

sharing among employees, occurs more often in the public than in the private 

organizations. Nevertheless, with the evolution of network govemance, such as strategic 

alliance and supply-chain networks, competition becomes increasingly overlapped with 

cooperation to provide customized products and services to customers common to the 

allying firms (Frels et al. 2003; Powell 1990; Vargo and Lusch 2004). 

I also hope my attempt to examine diffusion consequences at multiple levels of 

the social system sensitizes people who are involved in introducing new products and 

services to potential users in the public sector about the unexpected impacts of their 

actions in the target population. In the short run, the adopting organizations may increase 

their technology level, but in the long run, there is a net brain drain of talented staff from 

the resource-poor to resource-rich organization, which reinforces the technological 

inequality of organizations in the population. 

Relatively Short Time Frame to Study Career Trajectories 

Another limitation of the dissertation is that although this project is set out to 

study the long term consequences of diffusion and has suggested how successful adoption 

and communication about the innovation have impacted on professionals' career 

trajectories, the research time frame is undoubtedly too short to understand thoroughly 

the antecedents and ramifications of innovation diffusion on career advancement. This 

project nevertheless demonstrates the fruitfulness of studying the diffusion phenomena 
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longitudinally, and thereby unraveling some of the consequences that occur at different 

levels in the social system during the period of investigation. 

Indicators for Social Science Inquiry 

The operationalization of stractural equivalence as "regular equivalence," though 

allowing the identification of social positions of actors in different organizations, does 

not tease out whether such stractural equivalent effects are based on pure mimicry 

(superficial learning at a distance), or based on exposure to the same third party. The 

social ties between the actors and the third party may range from weak to strong. While 

the former favors knowledge-search, the latter is more appropriate for the diffusion of 

complex knowledge (Hansen 1999). Future research should be conducted to untangle 

these structural equivalent effects. 

The other limitation of the dissertation is that the indicators used in the surveys 

may not be able to determine precisely the value of various forms of capital. For 

example, "professional association memberships" are measures of both cultural and 

social capital together. The rationale is that professional associations provide the 

communication channels for new knowledge to diffuse and they are also excellent source 

of social support networks among professionals in the same field. In social science 

inquiry, researchers often find concepts interrelated with each other and have difficulty 

controlling for effects of some factors to determine the impacts of the ones that interest. 

As suggested by Ragin, social factors may not give rise to consequences "independently," 
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but it fact, they often interact with each other to cause "chemical reactions" in the social 

system (Ragin 1987). 

Boundary Conditions 

Knowledge sharing may not make sense for the managers of pizzerias or fast-food 

restaurants. The sharing of unique formulas and recipes would rob the companies of 

competitive advantage. However, with the growth of a service economy, occupations 

become increasingly professionalized (Abbott 1981; Fuchs 1992), and professionals need 

the recognition of status not only from within but also outside the organizations where 

they work. Moreover, radical innovations are more likely to be created when 

professionals work together from different disciplines in loosely connected social 

networks (Owen-Smith et al. 2002). 

Future Research 

The discovery of the negative structural equivalent effect also poses further 

questions about the exact mechanisms of the diffusion of high-technology innovation 

among organizational users. Is it true that since the number of potential users in each 

discipline is so small, the new users of innovation are more likely to come from people in 

disciplines different from earlier adopters? Or does diffusion occur due to cooperative 

efforts among adopters in different disciplines? Or does it occur because of intra-
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discipline status competition among potential adopters? Further research is needed to 

uncover the complex social influence mechaiiisms behind the negative equivalent effects. 

One research extension of this study is to empirically determine "customer 

relational value," the premium customers with high relational value bring to the firm due 

to their positions and connections in the networks. These individuals are likely to be 

opinion leaders (Katz and Lazarsfeld 1955; Rogers 1995) or market intermediaries 

(Solomon 1986). 

Another research extension is to use network analyses to predict market trajectory 

by examining the nature of social contacts of an organization's customers and potential 

customers so as to understand the logic of their actions and origins of their attitudes, and 

to track how these opinions are spread across the population. The nature of innovation 

also changes over time as successive generations of users from different disciplines find 

new applications of the innovation when they adopt it (Rogers 1995). 
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Figure 2.1: Landsat Thirty-Meter Resolution Satellite Image of PhoeBix, Arizona, 

Collected in September 1990 

(Source: Arizona Regional Image Archive, University of Arizona, 

website: http://aria.arizona.edu/) 

http://aria.arizona.edu/
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Figure 2.2; Ikonos One-Meter Resolution Satellite Image of Manhattan, New York, 

Collected on September 12, 2002 

(Source: Space Imaging, website: http://www.spaceimaging.com/) 

http://www.spaceimaging.com/
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Figure 3.1: Conceptual Framework 

Subsequent 
adoption 

Structural bases of 
interpersonal influences 
Structural equivalence (H3) 

interpersonal influences 
Cohesion (HI) 

Structural centrality (H2) 

mses of 
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Table 3.1: Sample Size and Response Rate of Surveys 

WORKSHOP 

SURVE1^\^ 

Workshop 
1 
{Mid-
America) 

Workshop 
2 

(Western) 

Workshop 
3 

(Northeast) 

Workshop 

(Southeast) Overal 

Registration survey 97% 90% 92% 94% 93% 

Workshop feedback 
survey 92% 83% 60% 85% 79% 

Follow-up survey 56% 52% 57% 71% 59% 

No. of Participants 62 103 95 80 340 
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Table 3.2: Number of Users and Non-Users of Satellite Imagery at Time 1 and Time 3 

Used any satellite 
imagery at Time 1 

Did not use any 
satellite imagery at 
Timel 

Total 

Used any satellite 
imagery at Time 3 

112 24 136 

Did not use any satellite 
imagery at Time 3 

8 27 35 

Total 120 51 171 
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Table 3.3: Positions and Job Titles of the Participants 

Code Position Job Titles 

1 GIS Low GIS Technician 

2 GIS Middle GIS Analyst/ Programmer, GIS Supervisor. GIS Coordinator, GIS 
Specialist, GIS Principal 
Remote Sensing Specialist, Cartograplier/ Mapping Specialist, 
Photogrammetric Applications Engineer, Image Processing 
Coordinator 

3 GIS Upper Middle GIS Manager, GIS Administrator, GIS Project Leader, State GIS 
Coordinator 

4 GIS High GIS Director, State Cartographer 

5 Technical Low Environmental Technician/ Assistant 
Research Assistant 

6 Technical Middle Planner 
Environmental/ Land Resource Analyst/ Programmer, Environmental/ 
Land Resource Supervisor, Environmental/ Land Resource Specialist, 
Land Information Coordinator, Environmental/ Land Resource 
Geographer/ Researcher 
Water Specialist/ Hydrologist 
Assessor 
Surveyor, Engineer 
Information Technology Analyst, Analyst Programmer, Information 
Technology Supervisor, System Support Specialist 
Farm Supervisor 
Legislative Analyst 
Economic Analyst 

7 Technical Upper 
Middle 

Planning Manager/ Chief Planner 
Environmental/ Land Resource Manager 
Emergency Management Manager, Emergency Management 
Administrator 
Land Information Manager 
Engineer Administrator 
Senior Deputy Assessor 
Information Technology Manager, Technical Master, State Data 
Administrator, Data Systems Manager, Discipline Lead Data 
Applications 

8 Technical High Planning Director 
Information Technology Director 
Environmental/ Land Resource Director 
Emergency Management Director 
Technical Director 
Building Commissioner 
Historic Preservation Officer 
Chief of Operations 
Division Chief 
President 
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CouBty Aoditor 
County Surveyor 
Deputy Secretary 

9 Non-technical Middle Grant Writer 
Site Coordinator 
Department Chair in High School 

10 Non-technical High Local Government Director/ General Manager/ Manager, Local 
Government Administrator, Non-technical Director 

il Research Geologist, Scientist, Researcher, Project Manager in University 
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Table 3.4: Descriptive Statistics of Dependent Variables and Categorical Independent 

Variables 

Frequency Valid ' 
DEPENDENT VARIABLES (VALUE) 

Lanimt 
Used Landsat data at Time 3 (1) 111 64.9 
Not used Landsat at Time 3 (0) 60 35.1 

Ikonos 
Used Ikonos data at Time 3 (1) 37 21.6 
Not used Ikonos at Time 3 (0) 134 78.4 

CATEGORICAL INDEPENDENT VARIABLES (VALUE) 

Previous adoption variables 
Landsat 

Used Landsat data at Time 1(1) 94 55.0 
Not used Landsat at Time 1 (0) 77 45.0 

Ikonos 
Used Ikonos data at Time 1 (1) 23 13.5 
Not used Ikonos at Time 1 (0) 148 86.5 

Communication variables (Time 1) 
Get information from university contacts 

Get information (1) 146 85.4 
Did not get information (0) 25 14.6 

Get information from magazines 
Get information (1) 158 92.4 
Did not get information (0) 13 7.6 

Get information from Listserv 
Get information (1) 128 74.9 
Did not get information (0) 43 25.1 

Read remote sensing journals 
Read journals (1) 98 57.3 
Did not read journals (0) 73 42.7 

Individual control variables 
Gender 

Male (1) 124 72.5 
Female (0) 47 27.5 

Education 
Some college or below (1) 24 14.0 
Bachelor degree (2) 61 35.7 
Master's degree or above (3) 86 50.3 

Age 
Below 40 52 30.4 
41 or above 119 69.6 
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In the field of remote sensing 
Yes 96 56.1 
No 75 43.9 

Organizational control variables (Time 1) 
GIS profsssmnal 

Yes (1) 99 57.9 
No (0) 72 42.1 

Status of job position 
Low (1) 6 3.5 
Middle (2) 77 45.0 
Upper middle (3) 41 24.0 
High (4) 47 27.5 

Level of government 
Town or county (1) 66 38.6 
Regional or state (2) 86 50.3 
University or private (3) 19 11.1 

Region 
Mid-America (1) 28 16.4 
Western (2) 48 28.1 
Northeast (3) 44 25.7 
Southeast (4) 51 29.8 
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Table 3.5: Descriptive Statistics of Interval-Scale Independent Variables 

Mean Standard 
Deviation 

INTERVAL-SCALE INDEPENDENT VARIABLES (VALUE): 

Social influence variables (Time 2) 
Influence based on structural cohesion 

Landsat 
Ikonos 

Influence based on structural equivalence; same work position 

Landsat 
Ikonos 

Influence based on structural equivalence: same state 

Landsat 
Ikonos 

Influence based on structural centrality 
Normalized Freeman betweenness centrality 
Squared terms 

Communication about adoption experience variables 
Getting advice about work-related technoiogy 

Landsat 
Ikonos 

Getting advice about satellite data 
Landsat 
Ikonos 

Getting advice about other career concerns 

Landsat 
Ikonos 

11.1 
3.0 

26.4 
6.5 

3.6 
1.0 

0.7 
2.9 

2.2 
0.6 

0.9 
0.3 

1.1 

0.3 

9.39 
3.07 

15.21 
3.27 

1.56 
1.32 

1.54 
16.51 

2.56 
1.02 

1.49 
0.67 

1.75 
0.60 

Individual structural variables 
Total number of social ties among workshop participants 
Squared term 

13.8 
380.3 

13.86 
1070.02 

Organizational structural variable 
Number of agencies the focal orgariization shared data 

Squared term 
13.0 

291.2 
11.09 
362.28 
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Table 3.6: Results from Model Predicting Ikonos Data Usage at Time 3 

B Significance 

Social influence variables 
Influence based on structural cohesion 0.2080 0.2667 1.2312 
Influence based on stractural equivalence: same work positioa -0.4043'** 0.0083 0.6674 
Influence based on structural equivalence: same state 0.6715* 0.0617 1.9572 
Influence based on stnicteral centrality -0.1934 0.8515 0.8242 

Nonnalized Freeman betweenness centrality -0.1001 0.7218 0.9047 
Squared term 

Commimication about adoption experience variables 
Getting advice about work-related technology -0.5740 0.1374 0.5633 
Getting advice about satellite data 0.4938 0.2809 1.6385 
Getting advice about other career concerns -0.4642 0.4452 0.6286 

Individual stractural variables 
Total number of social ties among workshop participants 0.2414 0.1113 1.2730 
Squared term -0.0085* 0.0553 0.9916 

Organizational structural variable 
Number of agencies the focal organization shared data 0.1067 0.4421 1.1126 

Squared term -0.0027 0.5234 0.9973 
Previous adoption variables 

Used Landsat data at Time 1 (1) 2.1984** 0.0125 9.0109 
Used Ikonos data at Time 1 (1) 1.8311* 0.0628 6.2404 

Conventional communication variables 
Get information from university contacts (1) 0.4369 0.7376 1.5479 
Get information from magazines (1) 2.6198 0.1422 13.7330 
Get information from Listserv (1) -0.0898 0.9214 0.91411 
Read remote sensing journals (1) 0.5233 0.5059 1.6876 

Individual control variables 
Male (female = 0) 0.8396 0.2476 2.3155 
Education 0.5992 

Some college or below (1) 0,8360 0.3541 2.3072 
Bachelor degree (2) 0.5171 0.4370 1.6772 
Master's degree or above (3) 

Age: Below 40 years old (1) -0.1778 0.7934 0.8371 
In the field of remote sensing (1) -0.5937 0.4480 0.5523 

Organizatioiial control variables 
GIS professional (1) 0.5479 0.4583 ! .7296 
Status of job position 0.0189 

Low (1) -1.6531 0.3413 0.1915 
Middle (2) -0.2142 0.8345 0.8072 
Upper middle (3) 2.2696* 0.0520 9.6758 
High (4) 

Level of government 0.8584 
Tovm or county (1) 0.6284 0.6258 1.8746 
Regional or state (2) 0.3165 0.7905 1.3723 

University or private (3) 
Workshop 0.1549 

1: Mid-America (May 2000) 2.0853** 0.0472 8.0469 
2; Western (September 2000) 1.6911** 0.0460 5.4254 
3: Northeast (October 2000) 0.5286 0.5664 1.6966 
4: Southeast (February 2001) 

Constant -6.4336** 0.0059 
(Degree of Freedom) 81.782 

(32) 
0.0000 

*p< 0.1; **p< 0.05 
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Table 3.7: Classification Table for Ikonos Data Usage at Time 3 

The Cut Value is 0.50 
Predicted 

0 

Predicted 

1 
Percent Correct 

Observed 128 6 95.52% 

§ 
Observed 11 26 70.27% 

i 
Overall 90.06% 
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Table 3.8: Results from Model Predicting Landsat Data Usage at Time 3 

B Significance 

Social influence variables 
Influence based on structural cohesion -0.0125 0.8530 0.9876 
Influence based on stroctural equivalence: same work position -0.0828*'!= 0.0373 0,9206 
Influence based on stractural equivalence: same state -0.1313 0.5719 0.8769 
Influence based on structural centrality 

Normalized Freeman betweenness centrality 0.9938 0.1559 2.7015 
Squared term -0.0409 0.7571 0,9599 

CommanicatioH about adoption experience variables 
Getting advice about work-related technology 0.3470* 0.0518 1.4148 
Getting advice about satellite data 0.5244* 0.0583 1.6895 
Getting advice about other career concerns 0.1836 0.4003 1.2015 

Individual stractural variables 
Total number of social ties among workshop participants 0.0723 0.4227 1.0750 
Squared term -0.0012 0.2584 0.9988 

Organizational structural variable 
Number of agencies the focal organization shared data 0.0622 0.6099 1.0641 

Squared term -0.0023 0.5271 0.9977 
Previous adoption variables 

Used Laodsat data at Time 1(1) 3.3688** 0.0000 29.0447 
Conventional communication variables 

Get information from university contacts (1) -0.3149 0.7261 0,7299 
Gel information from magazines (1) -1.5021 0.2598 0.2227 
Get information from Listserv (1) 1.0008 0.1543 2.7205 
Read remote sensing journals (1) 0.2742 0.6447 1,3155 

Individual control variables 
Male (female = 0) 0.9798 0.1566 2,6640 
Education 0.6135 
Some college or below (1) -0.7030 0,4099 0,4951 
Bachelor degree (2) -0.4688 0.4392 0,6257 
Master's degree or above (3) 

Age: Below 40 years old (1) 1.6119« 0.0140 5,0123 
In the field of remote sensing (1) 2.2722** 0,0023 9.7007 

Organizational control variables 
GIS professional (1) 1.5109* 0,0917 4.5309 
Status of job position 0,4751 

Low (1) 1.8304 0,3161 6.2362 
Middle (2) 1.2566 0,2275 3.5134 
Upper middle (3) 0.9662 0,2599 2.6279 
High (4) 

Level of government 0.2256 
Town or county (1) -0.5682 0.5862 0.5665 
Regional or state (2) 0.5680 0.5655 1.7647 
University or private (3) 

Workshop 0.1240 
1: Mid-America (May 2000) -0.4105 0.6730 0,6633 
2: Western (September 2000) -0.2811 0.7102 0.7549 
3: Northeast (October 2(X)0) 1.6661** 0.0463 5,2913 
4: Southeast (February 2001) 

Constant -0.8783 0.4003 
(Degree of Freedom) 116.612 0.0000 (Degree of Freedom) 

(31) 

*p< 0.1 
**p< 0.05 
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Table 3.9: Classification Table for Landsat Data Usage at Time 3 

The Cut Value is 0.50 
Predicted 

0 
Predicted 

1 
Percent Correct 

Observed 46 14 76.67% 
0 

Observed 8 103 92.79% 
1 

Overall 87.13% 



Table 3.10: Summary of Findings 

~ ———— 

Hypothesis " — 
Landsat Ikonos 

Interpersonal influenced based on: 
Social cohesion Not 

supported 
Not 
supported 

Structural centrality Not 
supported 

Not 
supported 

Structural dissimilarity: job position Supported Supported 

Structural equivalence: same state Not 
supported 

Supported 

Communication activities about: 
Work-related technology Supported Not 

supported 

Satellite data Supported Not 
supported 

Other career concerns Not 
supported 

Not 
supported 



186 

Figure 4.1: Forms of Capital and the Structure of the Social Field 

Portfolio of resources (P) Social structure (S): Portfolio of resources (P) Social structure (S): 
Cultural capital Status in the organization 
Social capital 
Economic capital 1 Time 1 i 
Politicai capital 
Symbolic capita! --j 

j Time 1 { 



Figure 4.2: Ways to Gain Professional Status 

Portfolio (rf resources (P) 
Cultural capital 

Social capital 

EcoiioHjic capital 

Political capitiil 

Symbolic capital 

Social structure (S): 
Status gain in the organization 

Time 3 - Time 1 

Social Interactions in social networks (A); 
Getting information 
Adopting 
Communication to others about innovation 

Time 1 or Time 2 
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Figure 4.3: Changes in Social Structure in the Professional Field 

Portfolio of resources (P) 
Cultural capital 
Social capital 
Economic capital 
Political capital 

Social structure (S): 
Status in the organization 

i Time 3 j 

Symbolic capital | ^ | y 
Soeial Interacdcm im sodsl networks (A.): 
Gelling informalioo 
Adopting 
Comjisi-inication to others about innovaiioi] 

Tiine i or Time 2 



Table 4.1; Column Contributions 

Occupational 
Positions 

Proportion of 
Total 
Contributions 

Total 
Contributions 
(1^ to 10"' 
Dimensions) 

First 

X*rho 

Dimension 

Contribution 

Second 

X*rho 

BimensioE 

Contribution 

GISLow 0.098 0.984 0.444 0.036 -0.204 0.016 
GISMid 0.072 0.723 0.003 0.000 0.051 0.018 
GISUM 0.084 0.837 -0.327 0.201 -0.116 0.055 
GISHigh 0.089 0.894 -0.428 0.223 -0.130 0.045 
TechLow 0.099 0.985 0.850 0.122 0.326 0.039 
TechMid 0.084 0.843 0.366 0.242 0.025 0.002 
TechUM 0.095 0.954 0.023 0.000 -0.078 0.007 
TechHigh 0.085 0.851 0.110 0.021 -0.018 0.001 
Non-lechMid 0.099 0.988 -0.011 0.000 -0.353 0.036 
Non-techHigb 0.098 0.979 0.691 0.117 -0.436 0.101 
Research 0.096 0.961 -0.289 0.038 0.828 0.678 



Table 4.2; Row Contributions 

Row Row Proportion of Total First Dimension Second Dimension 
Label Name Total Contributions 

Contributions (r' to 10"' X*rho Contri X*rho Contri
Dimeiksions) bution bution 

Cultural Capital 0.181 1.813 
CI No college 0.039 0.394 0.338 0.016 -0.141 0.006 
C2 Bachelor degree 0.024 0.244 0.116 0.005 -0.134 0.014 
C3 Master's degree 0.025 0.251 0.005 0.000 0.067 0.004 
C4 Ph.D. degree 0.050 0.503 -0.616 0.024 0.403 0.023 
TlCll Arc/Info (Time 1) 0.006 0.065 -0.089 0.006 0.079 0.010 
TIC 12 Landsat (Time 1) 0.011 0.108 -0.012 0.000 0.112 0.015 
T1C13 Ikonos (Time 1) 0.025 0.248 -0.210 0.006 0.409 0.049 

Symbolic Capital 0.161 1.613 
T2SyS0 Advise Satellite 0 (Time 2) 0.012 0.124 0.460 0.078 -0.048 0.002 
T2SySl Advise Satellite 1-2 (Time 2) 0.016 0.161 -0.167 0.013 -0.098 0.010 
T2SyS2 Advise Satellite 3+ (Time 2) 0.022 0.217 -0.253 0.010 0.342 0.039 
T2SyT0 Advise Technology 0 (Time 2) 0.042 0.420 0.427 0.007 0.092 0.001 
T2SyTl Advise Technology 1-2 (Time 2) 0.021 0.207 0.483 0.068 0.138 0,012 
T2SyT2 Advise Technology 3+ (Time 2) 0.010 0.103 -0.161 0.017 -0.085 0.010 
T2SyC0 Advise Career 0 (Time 2) 0.017 0.173 0.269 0.016 0.339 0.057 
T2SyCl Advise Career 1-2 (Time 2) 0.006 0.060 0.108 0.006 -0.158 0.027 
T2SyC2 Advise Career 3+ (Time 2) 0.015 0.148 -0.232 0.015 -0.042 0.001 

§ 



Row Row Proportion of Total First Dimension Second Dimension 
Label Name Total Contributions 

Contributions (l"^ to 10'" X*rho Contri X*rho Contri
Dimensions) bution bution 

Social Capital 0.090 0.902 
SI URISA 0.013 0.129 -0.353 0.038 -0.217 0.032 
S2 GITA 0.010 0.101 -0.485 0.007 -0.287 0.005 
S3 NSGIC 0.019 0.185 -0.654 0.067 0.001 0.000 
S4 ASPRS 0.016 0.164 -0.175 0.004 0.611 0.095 
S5 State QIC 0.017 0.167 -0.217 0.023 0.043 0.002 
S6 User Group 0.016 0.157 0.203 0.002 0.099 0.001 

Economic Capital 0.071 0,713 
TlEl Budget 50K- (Time 1) 0.035 0.353 0.626 0.089 -0.060 0.002 
T1E2 Budget 50-250K (Time 1) 0.017 0.172 0.065 0.002 -0.106 0.009 
T1E3 Budget 250K+ (Time 1) 0.019 0.188 -0.590 0.087 -0.018 0.000 

Political Capital 0.081 0.809 
TlPO Power Index (1-9/18) 0.025 0.254 0.338 0.037 0.277 0.054 
TlPl Power Index (10-13/18) 0.027 0.266 0.230 0.014 0.063 0.002 
T1P2 Power Index (14-18/18) 0.029 0.289 -0.267 0.027 -0.302 0.074 



Row Row Proportion of Total First Dimension Second Dimension 
Label Name Total Contributions 

Contributions (1" to lO"* X*rho Contri X*rho Contri
Dimensions) bution bution 

Level of Government 0.208 2.077 
T1 Municipal Municipal (Time 1) 0.022 0.224 0.262 0.006 -0.153 0.004 
TI County County (Time 1) 0.024 0.244 -0.026 0.000 -0.309 0.046 
T1 Region Region (Time 1) 0.049 0.487 0.117 0.002 -0.273 0.022 
T1 State State (Time 1) 0.031 0.312 0.120 0.005 -0.022 0.000 
TlTribc Tribe (Time 1) 0.034 0.337 0.103 0.001 -0.101 0.002 
TlUPrivate University or Private (Time 1) 0.047 0.473 -0.295 0.010 1.096 0.290 

Number of GIS Staff 0.075 0.749 
TIGISO GIS staff =0 (Time 1) 0.041 0.407 0.838 0.053 -0.471 0.037 
T1 GIS 1-5 GIS staff=1-5 (Time 1) 0.017 0.173 0.266 0.032 0.084 0.007 
T1G1S6+ GIS staff =6+ (Time 1) 0.017 0.170 -0.503 0.060 -0.066 0.002 

Age 0.121 1.210 
Agc21-30 21-30 0.056 0.559 0.666 0.047 0.261 0.016 
Age31-40 31-40 0.024 0.242 -0.284 0.016 -0.013 0.000 
Age41-50 41-50 0.011 0.105 -0.159 0.013 -0.009 0.000 
Agc5()+ 50+ 0.030 0.304 0.608 0.071 -0.169 0.012 

Career Aspirations 
Rapid promotion is very 0.011 0.115 

TlPro important to me 0.011 0.115 -0.042 0.001 -0.094 0.009 

to 



D 
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Table 4.3; Dimensions, Eigenvalues and Variance Percentages 

Eigenvalues Variance Percentages 
0.087 34.696 
0.040 15.944 
0.031 12.472 
0.026 10.574 
0.018 7.048 
0.016 6.448 
0.012 4.658 
0.009 3.778 
0.006 2.415 
0.005 1.968 



Figure 4.4: Positions in Field 
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Figure 4.5: Positions and Cultural Capital 
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Figures 4.6: Positions and Social Capital 
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Figure 4.7: Positions and Economic Capital 
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Figure 4.8; Positions and Political Capital 
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Figure 4.9: Positions and Symbolic Capital 
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Figure 4.10: Positions, Organizational and Personal Characteristics 
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Table 4.4: Model Results of Ways People Use to Gain Status in Their Profession 

Only Getting Only Adopting Only Communicating Full Model 
Information Innovation Innovation to Others 

B B B B 
(S.E.) (S.E.) (S.E.) (S.E.) 

Professional Memberships at Time J 

URISA .582 .498 
(.468) (.528) 

GITA .197 .622 
(1.122) (1.150) 

NSGIC -.779 -.733 
(.647) (.724) 

ASPRS -.408 -.339 
(.623) (.684) 

State GIC 1.160** 0.941** 
(.461) (0.507) 

User Group -.0.72 -.545 
(.920) (1.043) 

Adopting at Time 1 

Landsat .082 .187 
(.431) (.488) 

Ikonos .218 -.106 
(.619) (.714) 

O 



Only Getting Only Adopting Only Communicating Full Model 
Information Innovation Innovation to Ottiers 

B B B B 
(S.E.) (S.E,) (S.E.) (S.E.) 

Communicating about Innovation between Time land Time 3 

Managers/ Directors who have discretion about financial resources allocation .559 .363 
(.444) (.474) 

Superiors -.857* -.847* 
(.456) (.474) 

Colleagues in the same division/ unit -.299 -.318 
(.489) (.521) 

Colleagues in different division/ unit but same department 1.314** 1.157** 
(.507) (.527) 

Colleagues from other departments -.581 -.302 
(.476) (.497) 

Colleagues from other government agencies -.859* -.961* 
(.476) (.492) 

University contacts .219 .244 
(.472) (.493) 

Professional friends .451 .372 
(.430) (.459) 

Individual Structural Variables 

Total number of social ties among workshop participants .038 .075 .078 ,069 
(.049) (.046) (.050) (.053) 

Squared term -.002 -.002* -.002* -.002* 
(.001) (.001) (.001) (.001) 

Total number of advisees on work-related technology .116 .106 .136 .152 
(.107) (.101) (.109) (.117) 

Total number of advisees on satellite data .200 .149 .193 .192 
(.188) (.180) (.189) (.200) 

Total number of advisees on other career concerns -.224 -.155 -.110 -.167 
(.144) (.132) (.144) (.160) 

Structural centrality (Normalized Freeman betweenness centrality) -.478 -.302 -.368 -.506 
(.344) (.311) (.344) (.384) 

Squared term .017 .005 .008 .017 
(.039) (.036) (.042) (.044) 



Only Getting Only Adopting Only Communicating Full Model 

Information Innovation Innovation to Others 
B B B B 

(S.E.) (S.E.) (S.E.) (S.E.) 
Organizational Structural Variables 

Number of agencies the focal organization shared data .011 .042 .030 .009 

Squared term 
(.085) (.081) (.091) (.094) 

Squared term .000 -.001 .000 .000 
(.003) (.002) (.003) (.003) 

Individual Control Variables 
(.003) (.003) 

Male (female = 0) -.091 -.026 .083 -.007 
(.430) (.414) (.442) (.457) 

Education 
(.442) (.457) 

Some college or below (1) .422 .264 .196 .313 
(.619) (.595) (.629) (.649) 

Bachelor degree (2) -.315 -.436 -.709 -.547 
(0.429) (.399) (.443) (.479) 

Master's degree or above (3) 

Age .311 .340 .313 .306 
(.227) (.218) (.234) (.245) 

Squared term -.004 -.004 -.004 -.003 
(.003) (.003) (.003) (.003) 

In the field of remote sensing (1) .081 -.053 -.033 .147 
(.423) (.433) (.448) (.514) 

Number of years in current position -.315 -.280 -.148 -.219 
(.288) (.277) (.297) (.311) 

Squared term .019 .018 .006 .010 

(.025) (.024) (.026) (.028) 

to 
o w 



Only Getting Only Adopting Only Communicating Full Model 
Information Innovation Innovation to Others 

B B B B 
(S.E.) (S.E.) (S.E.) (S.E.) 

Organizational Control Variables 

GIS professional (1) .247 .333 .308 .217 
(.473) (.454) (.501) (.532) 

Status of job position 

Low (1) 1.171 .821 1.306 1.568 
(1.120) (1.082) (1.173) (1.166) 

Middle (2) .626 .437 .642 .825 
(.536) (.492) (.542) (.593) 

Upper Middle -.489 -.592 -.633 -.469 
(.599) (.582) (.638) (.688) 

Level of government 

Town or county (1) -1.133 -.927 -1.080 -1.081 
(.736) (.690) (.776) (.844) 

Regional or state (2) -.836 -.676 -.852 -.881 
(.669) (.646) (.730) (.767) 

University or private (3) 

Workshop 

1; Mid-America (May 2000) .575 .250 -.086 .164 
(.650) (.613) (.665) (.739) 

2. Western (September 2000) .507 .660 .334 .198 
(.590) (.562) (.606) (.641) 

3. Northeast (October 2000) -.021 .226 .204 .008 
(.561) (.520) (.571) (.619) 

4. Southeast (February 2001) 

Constant -5.510 -6.346 -5.874 -5.622 
(5.174) (4.731) (5.095) (5.670) 

46.130 35.678 53.870 60.360 
(Degree of Freedom) (32) (28) (34) (42) 
Sig. .051 .151 .016 .033 

*p< 0,10 
**p< 0.05 
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Table 4.5: Classificatioc Table for Status Gain at Time 3 (Only Getting Information) 

The Cut Value is 0.50 
Predicted 

0 

Predicted 

1 
Percent Correct 

Observed 76 18 80.9% 
0 

Observed 27 49 64.5% 
1 

Overall 73.5% 
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Table 4.6: Classification Table for Status Gain at Time 3 (Only Adopting Innovation) 

The Cut Value is 0.50 
Prefiicted Predicted Percent Correct 

0 1 

Observed 71 23 75.5% 
0 

Observed 32 44 57.9% 

1 
Overall 67.6% 
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Table 4.7: Classification Tabic for Status Gain at Time 3 (Only Communicating 

Innovation to Others) 

The Cut Value is 0.50 
Predicted 

0 

Predicted 
1 

Percent Correct 

Observed 72 22 76.6% 
0 

Observed 24 52 68.4% 
1 

Overall 72.9% 



Table 4.8: Classification Table for Status Gain at Time 3 (Full Model) 

208 

TheCutVaiae is 0.50 
Predicted 

i 
Predicted 

1 
Percent Correct 

Observed 
0 

Observed 
1 

74 

20 

20 

56 

Overall 

78.7% 

73.7% 

76.5% 



Table 4.9: Shift in Coordinates and Distances 

Mow Label Row Name Time 1/ 2 

Diml 
X*rho 

Time 1/ 2 

Dim 2 
X*rho 

Row Label Row Name Time 3 
Diml 
X*rho 

Time 3 
Diml 
X»rho 

Sliiftin 
Distance 

Cultural Capital Cultural Capital 
CI No college 0.338 -0.141 

Cultural Capital 

C2 Bachelor degree 0.116 -0.134 
C3 Master's degree 0.005 0.067 
C4 Ph.D. degree -0.616 0.403 
TlCll Arc/Info (Time 1) -0.089 0.079 T3C11 Arc/Info (Time 3) -0.051 -0.005 0.092 
T1C12 Laiidsat (Time 1) -0.012 0.112 T3C12 Landsat (Time 3) -0.073 0.034 0.099 
T1C13 Ikonos (Time 1) -0.210 0.409 T3C13 Ikonos (Time 3) -0.119 0.088 0.334 

Symbolic Capital Symbolic Capital 
T2SyS0 Advise Satellite 0 (Time 2) 0.460 -0.048 T3SyS0 Advise Satellite 0 (Time 3) 0.242 0.036 0.234 
T2SySl Advise Satellite 1-2 (Time 2) -0.167 -0.098 T3SySl Advise Satellite 1-2 (Time 3) -0.030 -0.056 0.143 
T2SyS2 Advise Satellite 3+ (Time 2) -0.253 0.342 T3SyS2 Advise Satellite 3+ (Time 3) -0.194 -O.OlO 0.356 
T2SyT0 Advise Technology 0 (Time 2) 0.427 0.092 

Advise Technology 1-2 (Time 
T2SyTl 2) 0.483 0.138 
T2SyT2 Advise Technology 3+ (Time 2) -0.161 -0.085 
T2SyC0 Advise Career 0 (Time 2) 0.269 0.339 
T2SyCl Advise Career 1-2 (Time 2) 0.108 -0.158 
T2SyC2 Advise Career 3+ (Time 2) -0.232 -0.042 

Social Capital 
SI URISA -0.353 -0.217 
S2 GITA -0.485 -0.287 
S3 NSGIC -0.654 0.001 
S4 ASPRS -0.175 0.611 
S5 State GIC -0.217 0.043 
S6 User Group 0.203 0.099 

to 



Row Label Row Name Time 1/ 2 
Diml 
X*rho 

Time 1/2 
Dim 2 
X*rho 

Row Label Mow Name Time 3 
Diml 
X*rh« 

Time 3 
Dim 2 
X'rho 

Shift in 
Distance 

TlEl 
T1E2 
T1E3 

Economic Capital 
Budget 50K- (Time 1) 
Budget 50-250K (Timel) 
Budget 250K+ (Time 1) 

0.626 
0.065 

-0.590 

-0.060 
-0.106 
-0.018 

T3E1 
T3E2 
T3E3 

Economic Capital 
Budget 50K- (Time 3) 
Budget 50-250K (Time 3) 
Budget 250K+ (Time 3) 

0.510 
-0.007 
-0.622 

-0.057 
0.123 

-0.146 

0.116 
0.240 
0.132 

TlPO 
TlPl 
TlPl 

Political Capital 
Power Index (1-9/18) 
Power Index (10-13/18) 
Power Index (14-18/18) 

0.338 
0.230 

-0.267 

0.277 
0.063 

-0.302 

T1 Municipal 
T1 County 
T1 Region 
T1 State 
TlTribe 

TlUPrivate 

Level of Government 
Municipal (Time 1) 
County (Time 1) 
Region (Time 1) 
State (Time 1) 
Tribe (Time 1) 

University or Private (Time 1) 

0.262 
-0.026 
0.117 
0.120 
0.103 

-0.295 

-0.153 
-0.309 
-0.273 
-0.022 
-0.101 

1.096 

T3Municipal 
T3County 
TBRegion 
T3Stale 
T3Tribe 
T3Federal 
T3UPrivate 

Level of Government 
Municipal (Time 3) 
County (Time 3) 
Region (Time 3) 
State (Time 3) 
Tribe (Time 3) 
Federal (Time 3) 
University or Private (Time 3) 

0.454 
-0.287 
0.081 
0.093 
0.283 

-0.485 
-0.205 

-0.098 
-0.295 
-0.300 
-0.143 
0.000 
2.202 
0.990 

0.200 
0.261 
0.045 
0.124 
0.206 

Undefined 

0.139 

TIGISO 
TlGISl-5 
T1GIS6+ 

Number of GIS Staff 
GIS staff =0 (Time 1) 
GIS staff=1-5 (Time 1) 
GIS staff =6+ (Time 1) 

0.838 
0.266 

-0.503 

-0.471 
0.084 

-0.066 

T3GIS0 
T3GIS1-5 
T3GIS6+ 

Number of GIS Staff 
GIS staff -0 (Time 3) 
GIS staff =1-5 (Time 3) 
GIS staff =6+ (Time 3) 

1.057 
0.083 

-0.378 

-0.484 
0.016 

-0.032 

0.220 
0.195 
0.129 

Age2i-30 
Agc31 -40 
Age4l-50 
Age50+ 

Age 
21-30 
31-40 
41-50 
50+ 

0.666 
-0.284 
-0.159 
0.608 

0.261 
-0.013 
-0.009 
-0.169 

TlPro 

Career Aspirations 
Rapid promotion is veiy 
important to me -0.042 -0,094 T3Pro 

Career Aspirations 
Rapid promotion is very 
important to me 0.150 -0.023 0.205 



Figure 4.11: Positions and Cultural Capital (Time 1 and Time 3) 
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Figure 4.12: Positions and Symbolic Capital (Time 1 and Time 3) 
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Figure 4.13: Positions and Organizational Characteristics (Time 1 and Time 3) 
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Figure 5.1: Diffusion: Resources, Actions and Consequences 

Individual Level Organizational Level 

f 

Resources < 

Personal Resources 
Cultural capital, 
personal status, etc. 

Positional Resources 
Economic capital, political 
capital, personnel, 
organizational status, etc. 

>cial Capital \ St >cial Capital 
\ Interpersonal Interorganizational 
\ networks networks 

\ 

Social Actions 
During Status-< 
Competition 

Diffusion Activities: Transforming Resources in the 
Social Networks 
Adopting innovation 
Sharing knowledge about the innovation with others 
Institutionalizing innovation as standard practices 

Structural {_ 
Consequences 

Individual 
Status Change 

Status 

Career Mobility 

Organizational 
Status Change 

Subsequent Adoption 
Light adoption 
Deepen adoption 
Disruption in adoption 
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Table 5.1: Examples of Satellite Image Data 

Satellite 
system 

Operated by Year of 
introduction 

Spatial 
Resolution^ 

Remarks 

Landsat NASA 1972 30 meters Often used to 
classify 
different 
types of 
vegetation 

The 
Advanced 
Very High 
Resolution 
Radiometer 
(AVHRR) 

National Oceanic 
and Atmospheric 
Administration's 
(NOAA) 

1979 1.1 kilometer Used to 
monitor 
environment 
and weather. 
Images 
available for 
free 
download 

SPOT Centre National 
d'Etudes Spatiales 
(CNES) in France 

1986 2.5 meter 
panchromatic to 
20 meter multi-
spectral 

Major non-
U.S. based 
satellite 
imagery 
provider 

Ikonos Space Imaging 1999 1 meter Commercial 
satellite with 
second 
highest-
resolution 

QuickBird DigitalGlobe 2001 61 centimeters Commercial 
satellite with 
highest 
resolution 

Spatial resolution refers to the area on the ground that a satellite sensor can distinguish. For example, 
each pixel or square dot on the Landsat image represents a geographic space of 30 squared meters 
(approximately 323 squared feet). 
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Table 5.2: Summary of Research Procedures and Database 

Data Sources and Procedures Research Activity Data Prodaced 

In Southern Arizona 
Formal interviews 
(March 2003 to August 2003) 

Informal interviews 
(November 1999 to April 2003) 

Field observation of meetings 
(September 2000 to November 
2003) 

Collection of documents that are 
pertained to the studies, e.g. 
press release, MOU, e-mails, 
meeting minutes, presentation 

In Other Parts of U.S. 
Informal interviews during 
workshops 
(May 2000 to January 2002) 

Field observation of workshops 
(May 2000 to January 2002) 

Telephone interviews after the 
workshops (2000-2001) 

Collection of documents that are 
pertained to the studies, e.g. 
agenda, discussion sessions 
records 

13 hours of interviews with 9 
informants 
39 hours typing fieldnotes 
36 hours coding 9 interviews 
64 hours writing 29 sets of memo 

32 hours of interviews with 44 
interviews 
64 hours tj'ping fieldnotes 
64 hours coding 

66 hours in the field with 34 
observations 
120 hours typing fieldnotes 
100 hours coding 

Collecting documents fi-om 
informants' agencies 
8 hours coding documents 

20 hoars in the field with 44 
interviews 
40 hours typing fieldnotes 
40 hours coding 

52 hours in the field with 11 
observations 
70 hours typing field notes 
100 hours coding 

2 hours over the phone with 3 
interviews 
4 hours typing field notes 
3 hours coding 

Collecting documents from 
workshops 
50 hours coding documents 

Descriptions of organizational 
structures, day-to-day work, 
demographics, 
interorganizationai and 
interpersonal networks 

Same as above 

Same as above 

Organizational characteristics 
Interorganizationai networks 
Interpersonal communication 
activities 

Descriptions of organizational 
structures, day-to-day work, 
demographics, 
interorganizationai and 
interpersonal networks 

Nature of workshop and training 
activities 
Development of interpersonal 
and interorganizationai 
networks 

Perspective from the private 
sector 

Organizational characteristics 
Interorganizationai networks 



Tabic 5.3: Resources of Arima County 

Victor Ian Yulia Hilary Arima County 
Personal resources 
Cultural capital B.A. M.S. M.S. J.D. 

Personal status GIS Manager GIS Manager Flood Control 
Program Manager 

Assistant to County 
Administrator 

He is so well-
known in the GIS 
community that he 
is in a number of 
technical advisory 
committees for 
some regional 
projects. He serves 
in the hiring 
committee of a 
number of 
personnel in the 
region. 

He was promoted to 
GIS Manager 
because of his 
exceptional 
performance in an 
environmental 
project. The GIS 
division in Arima 
County is 
restructured and Ian 
now has a supervisor 
who helps Mm 
oversee 3 technical 
staff. 

She was highly 
regaided by those 
who have worked 
with her, including 
her boss, colleague, 
and professional 
friends. 

She was the top-aide 
for the County 
Administrator. She 
gave more than 600 
talks about a high-
profile environmental 
project, and has been 
quoted, praised or 
criticized for her 
"partial" or "impartial" 
involvement in it. 

Positional resources 
Economic capital He has partial 

control over the 
budget of Arima's 
GIS Division. 

No control over 
budget 

No control over 
budget 

N/A $2.5 million for GIS 
Division in 2003 

to 



Political capital 

Personnel 

He has influence 
over the 
technicalities of 
regional projects, 
and hiring 
decisions of 
technical personnel 
in other agencies. 

The information 
derived from 
geospatial data is 
delivered directly to 
County management 
and political interest 
groups. 

Organizational status 

She shared the 
information to 
other scientists 
who advise Arima 
County on 
environmental 
matters. 

She was a member of 
the County 
Administration. 

Its activities affect the 
lives of 800,000 people 
living in its jurisdiction. 

It is renowned as having 
the prominent employees 
as staff; Victor, Ian and 
other professionals 
(geospatial technologies), 
Yulia (water quality and 
environmental protection) 

It has a status as being 
"approachable for 
advice", through the 
activities of their GIS 
managers, who advise the 
GIS activities in other 
jurisdictions. It also won 
many planning awards 
due to a high-profile 
environmental project. 



Social capital 

Interpersonal 
networks 

Regional 
associations: 
AGIC. SWUG 

National associations: 
ASPRS 
Regional 
associations; 
AGIC, SAGIS 

Regional 
associations: 
AZ Hydrologic 
Society, AZ 
Riparian Council, 
AZ Native Plant 
Society 

N/A 

Interorganizational 
network 

He represented 
Arima in regional 
GIS projects, 
linking Arima with 
other jurisdictions 
with GIS activities 

He worked on an 
environmental project 
that made him known 
among the science 
community in the 
region 

She participates in 
a number of 
regional 
environmental 
projects, linking 
federal, state, and 
neighboring town 
agencies. 

She worked on an 
environmental project 
that made her the focal 
contact for all interest 
parties in Arima. 

Arima is connected with 
different levels of 
government agencies 
through its employees' 
participation in regional 
projects and professional 
associations. 

to 



Table 5.4: Resources of Merry Town 

Bright Kit Leon Merry Town 
Personal resources 
Cultural capital M.S. M.S. M.S. 

Personal status Technical Services Director 

He rose fairly quickly in the 
organization. In merely 5 • 
years, he rose from a GIS 
Analyst to Senior GIS 
Analyst to GIS Manager to 
Technical Services Director. 

Senior GIS Analyst 

He is known for his GIS and 
remote-sensing abilities in 
the organization. 

Environmental Director 

He was respected for 
his knowledge and 
analytical skills. 
Nevertheless, he was 
the only person in his 
department. 

Positional resources 
Economic capital 

Political capital 

He has total control over the 
budget of Merry's GIS 
Division. 

He commanded over both 
Information Technology and 
GIS Divisions, and reported 
directly to the Town 
Manager. 

No control over budget 

He is more attenuated 
towards technological 
exploration and application, 
and is happy that he doesn't 
have to deal with "policy" 
in his work. 

He has total control 
over the budget of 
Merry's Environmental 
Department. 

His involvement to 
high-profile regional 
projects makes him 
influential in the 
decisions made by 
policy makers. 

$450,000 for GIS Division in 
2003 
$400,000 for Environmental 
Department in 2003 ($200,000 
was federal funding) 

Its activities affect the lives of 
19,000 people living in its 
jurisdiction. 



Personnel 

Organizational status 

It has Bright as very 
resourceful manager, and Kit 
to explore new applications of 
technology. Leon is known 
for his knowledge and 
networks on environmental 
protection. 

The management is very 
proud of the GIS capability in 
the Town. 

Social capital 

Interpersonal 
networks 

Interorganizationai 
network 

National associations: 
URISA. ASPRS, NACIS, 
AAG, APCG 

He represented Merry in 
regional GIS projects, 
linking the Town with other 
jurisdictions with GIS 
activities. 

Does not belong to any 
associations 

He was assigned by Bright 
to be GIS support person to 
various departments in 
Merry. 

N/A 

He was the boundary-
spanner of the Town, 
connecting the Town 
with the consultants and 
other scientists in the 
community to work on 
several environmental 
projects. 

Merry is connected with 
federal agencies and 
neighboring local government 
agencies through its 
employees' participation in 
regional projects. 



Table 5.5: Resources of Honor Tribe and Federal Agency 

Maggie Brian Honor Tribe Federal Agency 
Personal resources 
Cultural capital M.S. M.S. 

Personal status Director of Office of Land 
Information System, Honor 
Tribe 

She has a number of GPS 
technicians who carry out 
relatively low-tech GPS work 
in the Tribe. 

Remote Sensing Specialist, 
Federal Agency 

He was known as the 
"technology transfer" person 
in the agency and was invited 
by the vendor to present the 
applications of the innovation 
to vendor employees. He fully 
trained a graduate student 
intern to carry out his work. 

Positional resources 
Economic capital 

Political capital 

She has total control over the 
budget of Honor Tribe's GIS 
Division. 

She heads the Office of Land 
Information System. 
Nevertheless, being a non-
Native American with little 
presence in internal meetings, 
this may mitigate the influence 
of her work in the Tribe. 

He has partial control over the 
budget of Federal Agency's 
remote-sensing unit. 

Since his work provided 
technical support to regulatory 
enforcement, he can influence 
the operations of unlawful 
mining companies. 

$263,583 for Office of $1.3 million for remote-
Land Information sensing unit 
System 

Its activities affect the Federal Agency provides 
lives of 10,000 people regulatory support to WV. 
living in its jurisdiction. PA, VA, KY, WY, etc. 



Personnel Apart from her boss, Apart from Brian who was 
Maggie is the only GIS- the remote-sensing 
GPS-remote sensing specialist, the Federal 
expert in the Tribe. Agency also has a GIS and a 
Other staff members do GPS specialist. 
not have collegc 
degrees. 

Organizational status It is among the most Federal Agency is known to 
technological advanced transfer technology to the 
tribes in the country, states. It buys stale-of-the-
and provided GIS-GPS art equipment and loans it to 
training to the the states. 
neighboring tribe. 

Social capital 

Interpersonal 
networks 

Interorganizational 
network 

Regional associations; 
AGIC 

She represented Honor Tribe 
in AGIC. 

National associations: 
ASPRS 

Since he had to provide 
technical support to other 
states, he links Federal 
Agency with the states he 
provided support. 

The Honor Tribe is The Federal Agency was 
represented in the state connected to other states 
through Maggie's through the work of Brian, 
attendance in the state 
GIS council. 

JO to 
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APPENDIX B: REGISTRATION SURVEY NASA SOUTHEAST WORKSHOP 
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REGISTRATION SURVEY 
NASA SOUTHEAST REGIONAL WORKSHOP 

Dear Sir/ Madam: 

Thank you for registering the NASA Southeast Regional Workshop. 

The National Aeronautics and Space Administration (NASA) seeks to maximize the 
economic and societal payoffs of the public's investment through wider applications of its 
science results and data at state, local and tribal levels. A first step to achieve this goal 
is to understand how government agencies use these data in their routine decision
making processes. We will start this process at the NASA Southeast Regional 
Workshop because we feel that you are best situated to give us opinions about remote 
sensing data within state, local and tribal governments. 

Please take a few minutes to complete the questionnaire electronically. The website 
address is http://areat-sandv.arid.arizona.edu/southeastreaistration/. You will need 
Microsoft Internet Explorer 4.0 or Netscape 4.0 or better to access the website. 

Your responses are needed prior the workshop and will help us tailor the workshop to 
better meet your needs. Please send us your responses bv January 23. 2001. 

The findings will be published on the web by February 28,2001. If you need other 
information related to this project, please don't hesitate to contact me 
(chuck@aa.arizona.edu). 

Thank you very much for your participation. I am looking forward to seeing you at the 
NASA Southeast Regional Workshop. 

Charles F. Hutchinson, Professor 
Arizona Remote Sensing Center 
Office of Arid Lands Studies 

http://areat-sandv.arid.arizona.edu/southeastreaistration/
mailto:chuck@aa.arizona.edu
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First of all, please teli us your name. 

[workshop]=4 

Last Name: [ftname] 

First Name: [Itname] 

Ml: [miname] 

[fuilname] 

Dear : 

In this questionnaire you will be asked about your current usage of GIS, aerial 
photography and satellite imagery. There will also be some questions about yourself and 
your organization that will be used for categorization purposes only. All information 
collected will be solely used for this research and will be processed confidentially. Your 
name will not be used for any solicitation, nor sold for any mailing lists, nor identified in 
any reports. There are no right or wrong answers for the questions. We are only 
interested in your opinions. 
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How frequently do you update the foiiowing products? 
[daupfql ...8l[daupfq01,02][daupte01,02] 

At least Annually Every 2-3 Every 4-5 Don't 
monthly years years use 

Land cover/ Land use • 5 • 4 • 3 • 2 • 1 
Transportation • • a • • 
Hydrology • • • • • 
Elevation • • • • • 
Cadastre • • • • • 
Utilities • • • • • 
Soil • • • • • 
Political boundaries • • • • • 
Others (please specify): • o • • • 

Others (please specify): • • a • • 

(Note: The foiiowing questions will be based on land cover/ land use product. If the 
respondent doesn't use any land cover product, the most frequently updated product will 
be asked instead) 

How do you get your land cover/ land use product? (Check all that apply) 
[pdgeme1...4] 
Hire consultants to develop • 1 
Purchase product • 2 
Get from other government agencies • 3 
Develop intemalty • 4 

What kinds of data do you use to update your land cover/ land use product? (Check all 
that apply) 
[pdupdal.. .5][pdupda0][pdupte0] 
Aerial photographs • 1 
Satellite imagery • 2 
Hardcopy maps • 3 
GPS • 4 
Field data • 5 
Others (please specify) • 

What is the spatial resolution of your land cover/ land use product? (Check all that apply) 
[pdsprel ...6] 
I km • 1 
80 m • 2 
30 m • 3 
15 m • 4 
5 m • 5 
1 m • 6 
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How often do you use your land cover/ land use product In the following applications? 
[pdpdfql.. .4] 

Background 
Mapping 
Monitoring 
Modeling for prediction 

Almost Every Every Occasionally Never 
every day week month 
• 5 • 4 • 3 • 2 • 1 
• • • • • 
• • • • • 
• • • • • 

How often do you use each of these? 
[gisfrq, gisfq1,2][apfrq, apfrq1,2][sifrq, sifrql ...8] 

Almost Every Every Occa Never 
every day week month sional

ly 
GIS • 5 • 4 • 3 • 2 • 1 
ARC/INFO • • • • • 
ArcView • • • • • 

Aerial Photoaraohv • • • • • 

Custom aerial photography • • • • • 

DOQQ • • • • • 

Satellite Imaaerv • • • • - • 
Please name 
the 

Data Sets major Data Sets 
application of 

Landsat • • • • • tsimiaoDll 

SPOT • • • • • !simiaD021 

NOAA/ AVHRR • • • • • IsimiaoDSI 

Ikonos • • • • • fsinniaDD41 

Image Processing Software 
ERDAS • • • • • 
PCI • • • • • 
IDRISI • • • • • 
ENVI • • • • o 

How often do you connect to a common server to utilize the geospatial data sets 
developed by other departments/ units? 
[cmfrq] 
Almost every day • 5 
Every week • 4 
Every month • 3 
Occasionally • 2 
Never • 1 
We don't share a common server with other departments/ units • 99 
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How often do you attend the following kinds of meetings? 
[meeting1...3] 

Division/ department meeting 
Inter-departmental meeting 
Regional organization meeting 

Every Every Every 3 Occasional Never 
week month months ly 
• 5 • 4 • 3 • 2 • 1 
• • • • • 
• o • • • 

I feel a strong personal Strongly Agree Slightly Slightly Dis- Strongly 
connection to Agree Agree Dis- agree Disagree 
[perconn1...6]; agree 
NASA • 6 • 5 • 4 • 3 • 2 • 1 
CNES (French Space • • • • • • 
Agency) 
NOAA • • • • • • 
Space Imaging • • • • • • 
American Congress on • • • • • • 
Surveying and Mapping 
American Society for o • • • • • 
Photogrammetry & 
Remote Sensing 

Sometimes organizations give, receive or jointly develop geospatial data sets with other 
departments or agencies. In the past 3 years, with how many other departments or 
agencies have you given, shared or jointly developed geospatial data? 
[share] 
0 • 99 
1-2 • 1.5 
3-5 • 4 
6-10 • 8 
11-15 • 13 
16-20 • 18 
21-25 • 23 
26-30 • 28 
More than 30 • 30 



230 

What are the functions of the departments/ agencies that you share data with? (Check 
only those that apply) 
[sharel r.. .23r][shar622o][share1 d.. .23d][share11. .23i] 

Receive Distribute Develop 
from to together 

General and Financial Manaaement 
e Elections • 1 • • 
• Census • 2 • • 
• Tax assessor o 3 • • 
• Land records • 4 • • 
• Information services • 5 • • 
Plannina and Develooment 
• Zoning • 6 • • 
• Economic development • 7 • • 
Environment/ Natural Resources 
• Agriculture • 8 • • 
• Environmental quality • 9 • • 
• Public lands/ parks/ recreation area planning and • 10 • • 

management 
Public Works/ Enaineerina Plannina & Manaaement 
• Water/ sewer utilities • 11 • • 
• Electricity • 12 • • 
• T ransportation • 13 • • 
• Public works • 14 o • 
• Engineering • 15 • • 
Public Safety and Emeraencv Manaaement 
• Fire protection • 16 • • 
• Police • 17 • • 
• Flood control • 18 • • 
• Emergency management • 19 • • 
Human. Health and Social Services 
• Education • 20 • • 
• Health and medical • 21 • • 
• Archeology • 23 • • 
Others folease specifvk • 22 • • 
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What levels of jurisdiction do these agencies represent? (Check only those that apply) 
Ourisi r... 10rJOurisI d... 10d]0uris11... 10t] 

Receive Distribute Develop 
from to together 

• Municipal or other incorporated government • 1 • • 
(town, city, village, place) 

• County o 2 • • 
• Political subdivision of county (township) • 3 • • 
• Special district (natural resources, recreation, 0 4 • • 

utility, fire, other) 
• Regional organizations (COG, MPO, regional • 5 • • 

council, regional planning entity) 
• state • 6 • • 
• Tribal • 7 • • 
• Federal • 8 • • 
• University • 9 • • 
• Private • 10 • • 

About when did your agency begin to use satellite data? 
[agyear] 
1990 or before • 1990 
1991 • 1991 
1992 • 1992 
1993 • 1993 
1994 • 1994 
1995 • 1995 
1996 • 1996 
1997 • 1997 
1998 • 1998 
1999 • 1999 
2000 • 2000 

About when did you personally begin to use satellite data? 
[peyear] 
1990 or before • 1990 
1991 • 1991 
1992 • 1992 
1993 • 1993 
1994 • 1994 
1995 • 1995 
1996 • 1996 
1997 • 1997 
1998 • 1998 
1999 • 1999 
2000 o 2000 
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Respond to the following statements about your use of satellite data. 
[sistat1...8] 

Strongly Agree Slightly Slightly 
Agree Agree Dis

agree 
• A key advantage of • 6 • 5 a 4  • 3 

using satellite data is 
that It has helped my 
organization perform 
its routine functions 
faster and better 

• My supervisor • o • • • • 
understands the 
importance of satellite 
data in my job 

• The satellite data in • • • • • • 
my organization is 
adequate for me to 
do my job 

• I am so pleased with • • • • • • 
satellite data that 1 
see no reason to use 
other products 

• My agency is actively • • • • • • 
exploring new uses 
for satellite data 

• My agency is active in • • • • • • 
training staff in other 
units/ agencies about 
sateilite data 

® I find it very frustrating • • • • • • 
to try to use satellite 
data 

• I have to admit that I • • • • • • 
get a thrill out of using 
satellite data 

DIs- Strongfy 
agree Disagree 

• 2 • 1 
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To what extent did you have the following concerns when you first started using sateliite 
data? 
[siprbl... 12]|siprb0][siprbte] 

Major Minor Not a 
concern concern concern 

it changed the way 1 do my job on a daily • 3 • 2 • 1 
basis 
The technology had to be changed to make it • • • 
applicable to my work 
Software maintenance problems • • • 
Data collection problems • • • 
Data purchase problems • • • 
Equipment problems • • • 
Consultant problems • • • 
Skill training problems • • • 
Personnel problems • • • 
Data copyright problems • • u 
Data resolution problems • • • 
Low update frequency • • • 
Others (please specify): • • • 

The thing I like most about satellite data is: 
[silike] 
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Respond to the following statements about your thoughts on satellite data, [nsistati.. .8] 
Strongly Agree Slightly Slightly Dis- Strongly 
Agree Agree Dis- agree Disagree 

agree 
• Sateilite data • 6 • 5 • 4 • 3 a 2 • 1 

could be 
important in doing 
my job 

• My supervisor • • • • • • 
understands the 
importance of 
satellite data in 
my job 

• My agency is • • • • • • 
aware of satellite 
data 

• My agency has a • • • • • • 
favorable attitude 
towards satellite 
data 

• My agency is • • • • • • 
currently planning 
to begin using 
satellite data 

• i think it would be • • • • • • 
very frustrating to 
begin working 
with satellite data 

• I think it would be • • • • • • 
somewhat 
exciting to work 
with satellite data 

• I am comfortable • • • • • • 
making decision 
about the use of 
remote sensing 
technology 
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To what extent have the following concerns gotten in the way of your starting to use 
satellite data? [nsiprbl... 12|[nsiprt30][nsiprbte] 

Major Minor Not a 
concern concern concern 

It would change the way 1 do my job on a daily 
basis 

• 3 • 2 • 1 

The technology would have to be changed to 
make it applicable to my work 

• • • 

Software maintenance would be a problem • • • 
Data collection would be a problem • • • 
Data purchase would be a problem • • • 

® Equipment would be a problem • • • 
Consultant would be a problem • • • 
Skill training would be a problem • • • 
Personnel would be a problem • • • 
Data copyright would be a problem • • • 
Data resolution would be a problem • • • 
Low update frequency • • • 
Others (please soecifv): • • • 

What, If any, are the potential uses for remote sensing technology in your organization? 
[nsipoten] 
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Rate the value of these types of technical assistance to help you use satellite data, 
[hpstati ...8] 

Very Usefui Somewhat Not very Not 
useful useful usefu! useful at 

all 
• Briefings • 5 • 4 • 3 • 2 • 1 
• Hands-on o • • • • 

workshops 
• On-site technical • • • • o 

assistance 
• Access to education • • • • • 

resources 
• Consultants • • • • • 
• Pilot projects • • • • • 
• Partnering with the • • • • • 

universities 
• Partnering with other • • • • • 

govemment 
agencies 

Please use this space for comments, needs, or problems related to the usage of satellite 
data. 
[hpcomm] 



Which of the foilowing best describes what your organization does? 
[orgfunc][orgfunct] 
General and Financial Management 
• Elections • 1 
• Census • 2 
• Tax assessor • 3 
• Land records • 4 
• Information services • 5 
Planning and Development 
• Zoning • 6 
• Economic development • 7 
Environment/ Natural Resources 
• Agriculture • 8 
• Environmental quality • 9 
• Public lands/ parks/ recreation area planning and • 10 

management 
Public Works/ Enoineerinq Planning & Manaoement 
• Water/ sewer utilities • 11 
• Electricity • 12 
• Transportation • 13 
• Public works • 14 
• Engineering • 15 
Public Safety and Emergency Management 
• Fire protection • 16 
• Police • 17 
• Flood control • 18 
• Emergency management • 19 
Human. Health and Social Services 
• Education • 20 
• Health and medical • 21 
• Archeology • 23 
Others 
• "Jack-of-Ail-Trades" (My organization does several • 24 

of the above) 
• Others (please specify): • 22 



(Among "Jack-of-A!l-Trades") 
Which of the following does your organization do? (Check ali that apply) 
Oack1 ...23] 
Genera! and Financial Management 
• Elections • 1 
• Census • 2 
• Tax assessor • 3 
• Land records • 4 
• Information services • 5 
Planning and Development 
• Zoning • 6 
• Economic development • 7 
Environment/ Natural Resources 
• Agriculture • 8 
• Environmental quality • 9 
• Public lands/ parks/ recreation area planning and • 10 

management 
Public Works/ Engineering Planning & Management 
• Water/ sewer utilities • 11 
• Electricity • 12 
• T ransportation • 13 
• Public works • 14 
• Engineering • 15 
Public Safety and Emergency Management 
• Fire protection • 16 
• Police • 17 
• Flood control • 18 
• Emergency management • 19 
Human. Health and Social Services 
• Education • 20 
• Health and medical • 21 
• Archeology • 23 
Others 
• Others (please specify): • 22 
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(Among "Agricu!ture/ Environmental quality/ Public lands/ parks/ recreation area planning 
and management^ 
Which of the following are the concerns of your department? (Check all that apply) 
[concerl ...11][concerO][concerOt] 
Nitrates in water supply • 1 
Watersheds • 2 
Non-point pollutants • 3 
CAFOs and industrial agriculture • 4 
Wetlands • 5 
Forestry • 6 
Rangeland • 7 
Wildlife • 8 
Drought/ Climate issues • 9 
Mining • 10 
Protection of cultural resources • 11 
Others (please specify): • 

What level of government does your agency belong to? 
[orglvi] 
Municipal or other incorporated govemment (town, city, village, place) • 1 
County • 2 
Political subdivision of county (township) • 3 
Special district (natural resources, recreation, utility, fire, other) • 4 
Regional organizations (COG, MPO, regional council, regional planning entity) • 5 
State • 6 
Tribal • 7 
Federal • 8 
University • 9 
Private • 10 

How many people live in your jurisdiction? 
[orgjuri] 

Less than 2,500 • 2,500 
2,500 to 10,000 • 6,250 

10,001 to 25,000 • 17,500 
25,001 to 50,000 • 37,500 
50,001 to 100,000 • 75,000 

100,001 to 250,000 • 175,000 
250,001 to 1,000,000 • 625,000 

1,000,001 to 3,000,000 • 2,000,000 
3,000,001 to 6,000,000 • 4,500,000 
6,000,001 or more • 6,000,000 



How many people work in your department? 
[orgscnt] 
Less than 10 • 10 
10-30 • 20 
31-50 • 40 
51-100 • 75 
101-200 • 150 
More than 200 • 200 

About how many people in your unit are ....? 
[orgcnti ...7][0=99,1-10=1-10, More than 10=11 ] 

No. of people 
Administrative support staff 
Technical support staff 
GIS/Technicai professional staff 
GIS/Technical manager 
Non-technical manger 
Technical director 
Managerial director 

About how many people do you work closely with on a day-to-day basis? 
[orgwork] 
0 • 99 
1 • 1 
2 • 2 
3 • 3 
4 • 4 
5 • 5 
6 • 6 
7 • 7 
8 • 8 
9 • 9 
10 • 10 
More than 10 • 11 

About how many hours per day do you spend on the computer...? 
[cphourl ,2][0-24=0-24] 
At work 
Outside of work 
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What is the annual budget for your GIS unit? [orgbug] 
$10,000 or below • 10,000 
$10,001 to $20,000 • 15,000 
$20,001 to $30,000 • 25,000 
$30,001 to $40,000 • 35,000 
$40,001 to $50,000 • 45,000 
$50,001 to 100,000 • 75,000 
$100,001 to $250,000 • 175,000 
$250,001 to $500,000 • 375,000 
$500,001 to $750,000 • 625,000 
$750,001 to $1 million • 875,000 
$1-2.5 million • 1,750,000 
$2.5-5 million • 3,750,000 
yore than 5 million • 5,000,000 
Don't know • 

How is your GIS unit currently funded? 
[gisfundl ,2,3][0%-100%=0-10, Not Applicable=11] 

Core funding within department 
Projects paid by other division(s) in the department 
Proposals funded by external agencies 
Total 

Percentage of Total Budget (%) 

100% 

[orgsta1...18] 

[orgstal] 
• My 

management is 
excited about 
new technology 
that may help 
my work 

[orgsta2] 
• My 

management is 
ready to invest 
time and effort 
in new 
technology that 
could enhance 
my unit's 
productivity and 
efficiency 

Strongly 
Agree 

• 6 

Agree Slightly 
Agree 

• 5 • 4 

Slightly 
Dis
agree 
• 3 

DIs-agree Strongly 
Disagree 

• 2 1 

• 
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• • • • • • 

organizations 
come to my 
agency for help 
and information 
about new 
technology 

[orgsta4] • • • op • 
• My organization 

sets the 
standard of 
practice in the 
community 

[orgstaS] • • • • • • 
• My organization 

plays a central 
role In regional 
organizations in 
the community 

[orgsta6] • • • • • • 
• I have sole 

discretion in 
setting unit 
goals 

[orgstaT] • • • • • • 
• I have sole 

discretion in 
office 
equipment and 
technology 
purchases 

[orgstaS] • • • • • • 
• I have sole 

discretion in 
financial 
resource 
allocations 



[orgstal 8] 
• There is 

something very 
satisfying about 
watching a map 
come out of a 
printer 

[orgsta9] 
• I am the 

champion of 
satellite 
technology in 
my unit 

[orgstal 0] 
• The fact that I 

use satellite 
technology says 
a lot about me 

[orgstall] 
• I would get 

upset if people 
said bad things 
about satellite 
imagery 
technology 

[orgstal 2] 
• I identify with 

satellite 
technology 

[orgstal 3] 
• i feel affection 

towards satellite 
imagery 
technology 

[orgstal 4] 
• 1 get along very 

well with my 
colleagues 



[orgstal 5] • • • • • 
• At this point in 

life, rapid 
promotion is 
important to me 

[orgstal 6] • • • • • 
• 1 give advice to 

people about 
new technology 

[orgstal 7] • • • • • 
• I am very 

satisfied with my 
job 

Click the statement which comes closest to how you usually feel or act. 

Which of these two is the higher compliment: [tf1] 
• You are a person of real feeling • 1 
• Your are consistently reasonable • 2 
Is It harder for you to adapt to; [pj1] 
• Routine • 1 
• Constant change • 2 
In doing something with many other people, does it appeal more to you: [nsl] 
• To do it in the accepted way • 1 
• To invent a way of your own • 2 
In a large group, do you more often: [ie1] 
• Introduce others • 1 
• Get introduced • 2 
Do you think it is a worse fault: [tf2] 
• To show too much warmth • 1 
• To be unsympathetic • 2 
When you have a decision to make, do you usually: [pj2] 
• Make it right away • 1 
• Walt as long as you reasonably can before deciding • 2 
Are your more attracted to: [ns2] 
• A person with a quick and brilliant mind • 1 
• A practical person with a lot of common sense • 2 
When you have to meet strangers, do you find it; [ie2] 
• Something that takes a good deal of effort • 1 
• Pleasant, or at least easy • 2 
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How often do you get 
[per!nf1...11] 

information about new technology from the following sources? 

Colleagues 
Specialist agencies 
University contacts 
Friends 
Family members 
People at conference, seminars 
People at workshops 
Magazines 
Journals 
Listserv 
Internet 

Often 
• 3 
• 

• 

• 

• 
• 
• 
• 
• 
• 
• 

Your highest level of education: 
[peredul ...7][peredu1t...4t] 
Some high school 
High school diploma 
Some college 
Community college/ Junior college degree 
School name: 
Undergraduate degree 
School name; 
Masters degree 
School name: 
Ph.D. degree 
School name: 

Occasionally 
• 2 
• 

• 
• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 
a 

• 

• 

• 

Never 
• 1 
• 
• 
• 
• 
• 
• 
• 
• 
o 
• 

How did you receive remote sensing training? (Check all that apply) 
[pergtr1...5] 
Training in school • 
On-the-job training • 
Attend workshops • 
Learn by myself o 
I am not knowledgeable about remote sensing • 

How often do you read the following publications? 
[perrpub1...6] 

Frequently Occasionally Never 
m Professional journals in your field • 3 • 2 • 1 
• GIS magazines (e.g. Geolnfo System) o • • 
• GIS journals (e.g. JGtS) • • • 
• Remote sensing joumals (e.g. PERS) • • • 
• Local newspaper • • • 
• National newspaper (e.g. USA Today, • • • 

NY Times, LA Times, Washington Post) 



246 

In the past 5 years, how many times have you participated in the following activstie 
[percon1][percon2][percon3| [0=99,1-10=1-10, yore than 10^=11] 

No. of Times 
Attend professional conferences in my field 
Attend G.!S conferences 
Attend remote sensing conferences 

How involved are you in ....? 
[permemi.. .6][permem0]lpermemte] 

Very Somewhat Just a 
involved involved member 

URISA • 4 • 3 • 2 
GITA • • • 
NSGIC • • • 
ASPRS • • • 
NCSM • • • 
State GIG • • • 
Other professional organizations • • a 
Cplease soecify] 

How involved are you in ...? 
[perinv1...6] 

Very Somewhat Not 
involved involved involved 

• Community service organizations • 3 • 2 o 1 
• Working with children's activities • • • 

(e.g. Little League, AYSO, PTO, 
PTA) 

• School organizations (e.g. alumni • • • 
club) 

• Recreational groups (e.g. bowling • • • 
league, golf, tennis clubs) 

• Religious organization • • • 
• Political party • • • 

Not a 
member 
• 1 
• 
• 
• 
• 
• 

• 
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Personal information collected Is only used for research purposes. 

Job Title: [pertitle] 

Name of the Organization: [perorgna] 

Address: [peraddr] City: [percity] State: [perstate] Zip Code: 
[perzip] 
Office telephone: [pertell] E-mail address: [peremail] 

Organization Website: [perwebl] Personal Website: [perweb2] 

How long have you been in your current position? 
[perpolen] 
Less than 1 year • 1 
1 -2 years • 1.5 
3-5 years • 4 
6-10 years • 
More than 10 years • 10 

How many years have you been working in the field of remote sensing? 
[persense] 
Never • 99 
I-2 years o 1.5 
3-5 years • 4 
6-10 years • 8 
II-15 years • 13 
16 years or more • 16 

Sex: 
[persex] 
Male • 1 
Female • 2 

Your Age: 
[perage] 
25 or below • 25 
26-30 • 28 
31-35 • 33 
36-40 • 38 
41-45 • 43 
46-50 • 48 
51-55 • 53 
56 or above • 56 
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Marital Status: 
[marital] 
Single o 1 
Married • 2 
Separated • 3 
Divorced o 4 
Widowed • 5 

What is your annual personal income? 
[perincm] 
Below 15,000 • 15,000 
$15,000 - $20,000 • 17,500 
$20,001 - $30,000 • 25,000 
$30,001 - $40,000 • 35,000 
$40,001 - $50,000 • 45,000 
$50,001 - $60,000 • 55,000 
$60,001 - $70,000 • 65,000 
$70,001 - $80,000 • 75,000 
$80,001 - $90,000 • 85,000 
$90,001 -$100,000 • 95,000 
More than $100,000 • 100,000 

Submit Survey Results. 
It will take a few minutes. 

Thank you very much for your valuable opinions! 
Your inputs will be processed confidentially and will add to the understanding of 

remote sensed data usage and application. 
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APPENDIX C: WORKSHOP FEEDBACK SURVEY NASA SOUTHEAST 

WORKSHOP 
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NASA WORKSHOP FEEDBACK SURVEY 

Dear Sir/ Madam: 

Thank you for attending the NASA Southeast Regional Applications Workshop. 

We would like you to help us evaluate this workshop. Your feedback will help us identify 
elements In the workshop that benefit the participants as well as areas that need 
improvement. 

Please take a few minutes to complete the questionnaire electronically (website address: 
httD://areat-sandv.arid.arizona.edu/southeastworkshopfeedback/Survev.htmli You will 
need Microsoft Internet Explorer 4.0 or Netscape 4.0 or better to access the website. 

Your opinions will help us work with NASA to devise the best strategy to support you and 
provide data products that meet your needs. Please send us your responses before 
March 2. Your expense reimbursements will be processed as soon as we receive your 
completed questionnaire. 

The findings will be published on the web by April 30, 2001. If you need other 
Information related to this project, please don't hesitate to contact me 
(chuck@aa.arizona.edu). 

Thank you very much for your participation. I am looking forward to sharing our results 
with you. 

Charles F. Hutchinson, Professor 
Arizona Remote Sensing Center 
Office of Arid Lands Studies 

mailto:chuck@aa.arizona.edu
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First of all, please tel! us your name. 

First Name: [ftnamel] 

Last Name: [itnannel] 

Ml: [minamel] 

[fullnami] 

Dear 

In this questionnaire you will be asked about your experience at the workshop. There will 
also be some questions about yourself that will be used for categorization purposes only. 
All information collected will be solely used for this research and will be processed 

confidentially. Your name will not be used for any solicitation, nor sold for any mailing 
lists, nor identified in any reports. There are no right or wrong answers for the questions. 
We are only interested in your opinions. 
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ABOUT WORKSHOP ATTENDANCE 

When did you arrive at the NASA Southeast Regional Applications Workshop? 
[arrive] 
Monday (February 5, 2001) • 1 
Tuesday (February 6, 2001) • 2 
Wednesday (February 7, 2001) • 3 

When did you leave the workshop? 
[leave] 
Monday (February 5,2001) 
Tuesday (February 6, 2001) 
Wednesday (February 7, 2001) 

Which Technical Courses did you attend? 
Attended 

• 
• 
• 

1 
2 
3 

all of it 
• 3 

Attended 
part of it 
• 2 

• 

Applications of Remote Sensing 
for Local and Regional Use - Fred 
Limp, University of Arizona 
(Wednesday, February 7,2001,1-
3pm) [coursel] 
Introduction to Remote Sensing -
Tim Haithcoat, GRC/ MSDIS 
(Wednesday, February 7, 2001,1-
3pm) [course2] 

Which Application Area Discussion Sessions did you attend? 
Attended 

Did not 
attend 
• 1 

• Community Planning 
(Tuesday, February 6, 8:40 - 10:00am) 
[session 1] 

• Resource Management 
(Tuesday, February 6, 8:40 - 10:00am) 
[session2] 

• Environmental Assessment 
(Tuesday, February 6, 8:40 -10:00am) 
[session3] 

• Emergency Management 
(Tuesday, February 6, 8:40 - 10:00am) 
[session4] 

all of it 
• 3 

• 

Attended 
part of it 
• 2 

• 

Did not 
attend 
• 1 
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Which Organizational Sector Discussion Sessions did you attend? 
Attended Attended Did not 
all of it part of it attend 

• state • 3 • 2 • 1 
(Tuesday, February 6,11:10am - 12noon) 
[sessions] 

• Tribal, please specify tribe • • o 
[tribe] 

(Tuesday, February 6,11:10am - 12noon) 
[session?] 

• Regional • o • 
(Tuesday, February 6,11:10am - 12noon) 
[sessions] 

• Local • • • 
(Tuesday, February 6,11:10am - 12noon) 
[session9] 

Which State-Based Discussion Session did you attend? 
Attended Attended 
all of it part of it 

• State, please specify state • 3 • 2 
[sesstate] 
(Tuesday, February 6, 2:30pm - 3:15pm) 
[session 11] 

How interesting were these courses? 
Very Interesting Somewhat Not very Not at all 
interesting interesting interesting interesting 

• Applications of 
Remote Sensing • 5 • 4 • 3 o2 • 1 
for Local and 
Regional Use -
Fred Limp, 
University of 
Arizona 
(Wednesday, 
February 7, 
2001,1-3pm) 
[Intel] 

• introduction to • • • • • 
Remote Sensing 
- Tim Haithcoat, 
GRC/ MSDIS 
(Wednesday, 
February 7, 
2001,1-3pm) 
[intc2] 

Did not 
attend 
• 1 
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How interesting were the Application Area Discussion Sessions? 
Very interesting Somewhat Not very 
interesting 

« Community 
Planning 

(Tuesday, February 
6, 8:40 -
10:00am) [ints1] 

• Resource 
Management 

(Tuesday, February 
6, 8:40 -
10:00am) ints2] 

• Environmental 
Assessment 

(Tuesday, February 
6, 8:40 -
10:00am) [ints3] 

• Emergency 
Management 

(Tuesday, February 
6, 8:40 -
10:00am) [ints4] 

• 5 • 4 

interesting 

• 3 

interesting 

• 2 

• 

Not at all 
interesting 

• 1 

• 

How interesting were the Organizational Sector Discussion Sessions? 
Very Interesting Somewhat Not very Not at all 
interesting interesting interesting interesting 

• State • 5 • 4 • 3 • 2 • 1 
(Tuesday, February 

6, 11:10am-
12noon) [ints6] 

• Tribal o • • o • 
(Tuesday, February 

6, 11:10am -
12noon) pnts7j 

• Regional • • • • • 
(Tuesday, February 

6,11:10am -
12noon) [intsB] 

• Local • • • • • 
(Tuesday, February 

6,11:10am -
12noon) [ints9] 
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How interesting was State-Based Discussion Session? 
Very Interesting Somewhat Not very Not at all 
interesting interesting interesting interesting 

• State 
(Tuesday, February • 5 • 4 • 3 • 2 • 1 

6, 2:3bpm -
3:15pm) [intsU] 

How many hours did you spend on ...[0=99,1-10=1-10,11 or more = 11] 
Vendor exhibits [hour2] 

Where did you first learn about the NASA workshop? 
[learnfrm] 
Invitation from NASA • 1 
Colleagues • 2 
Specialist agencies • 3 
University contacts • 4 
Friends • 5 
Family members • 6 
People at other conferences, seminars • 7 
People at other workshops • 8 
Magazines • 9 
Journals • 10 
Listserv • 11 
Direct mailing • 13 
Others (please specifv) • 99 
[learnfrt] 

What were your reasons for accepting the invitation to attend NASA workshop? (Check 
all that apply) 
Curious about NASA program [reason 1] • 
Get training in GIS/ remote sensing [reasons] • 
Learn about new development of technology [r6ason4] • 
Meet the presenters/ vendors [reasons] • 
Interact with other participants [reason6] • 
Present in the session [reason?] • 
Teach in the session [reasons] • 
I'm an organizer of part of the workshop [reason9] • 
Others (please specify) [reasonO] • 

[reasonOt] 
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To what extent did you achieve your goals in the NASA workshop? 
Great Some Not at all 
extent extent 

Get training in GIS/ remote sensing • 3 • 2 • 1 
[extenti] 
Learn about new development of • • • 
technology [extent2] 
Meet the presenters/ vendors [extents] • • • 
Interact with other participants [extent4] • • • 
Others (please specify) [extentO] • • • 

[extentOt] 

How would you rate your overall satisfaction with the NASA workshop? [rate] 
Completely Completely 
Dissatisfied Satisfied 

• 1 • 2 • 3 • 4 • 5 • 6 • 7 • 8 • 9 • 10 

Did you bring a laptop computer with you on this trip? [laptop] 
Yes • 1 
No • 2 

What are the specifications of your laptop computer? 

CPU [cpu] 
Intel - Pentium 1 • 1 
Intel- Pentium II • 2 
Intel - Pentium III • 3 

Intel - Celeron • 4 
Intel - Others • 5 

Apple - Powerbook • 6 

Apple - iBook • 7 
Apple - Others • 8 
Don't know • 99 

RAM [ram] 
Less than 32MB • 1 

32 MB • 2 

64 MB • 3 
96 MB • 4 
128 MB or above • 5 

Don't know • 99 



Harddisk [harddisk] 

Below 1G • 1 
2-3 G • 2 
4-5 G • 3 
6 G or above • 4 

Don't know • 99 

CD/ DVD- Rom Drive [rom] 

What did you do with your laptop during the workshop? (Check all that apply) 
Took notes during a presentation [computi] • 
Took notes about a presentation [comput2] • 
Used it for making a presentation [computS] • 
Sent or received e-mails [comput4] • 
Worked on some current projects [computS] • 
Surfed internet [compute] • 
Entertainment [computT] • 
Others, please specify [computO][computOt] • 

What have you done with the NASA Demonstration CD? (Check all that apply) 
Tried it during the conference [nasacdl] • 
Tried It after the conference [nasacd2] • 
Showed it to others after the conference [nasacdS] • 
Made copies and shared it with others after the conference • 
[nasacd4] 
I haven't had a chance to do anything with It yet [nasacdS] o 

Please use this space for comments, problems and potential use of the NASA 
Demonstration CD. [cdtext] 
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(This question is oniy answered by those wlio haven't checked [nasacdS].) 
How interesting did you find the foliowing data products on the NASA Demonstration 
CD? 

Very Interesting Somewhat Not very Not at all 
interesting interesting interesting interesting 

DEM [data1| • 5 • 4 • 3 • 2 • 1 
DRG [data2] • • • • • 
DOQQ [data3] • • • • • 
Landsat TM 
[data4] 

• • • • • 

NOAA AVHRR 
[dataS] 

• • • • • 

NOAAGOES 
[data6] 

• • • • • 



ABOUT THE PEOPLE AT THE WORKSHOP 

Here is a list of people who attendod and presented at the NASA workshop. Please describe your relationship to each one. 
(if you come across your own name, check "Don't know this person") 

Name Organization Co-worker in Close Professional New Don't Know 
my Professional Acquaintance Contact This Person 
organization Friend 

Alabama [relal1...7] 
1) April Lafferty Geological Survey of Alabama • 5 • 4 • 3 • 2 a 1 
2) Bill Harbour Baldwin County Commission - Alabama • • • • • 
3) Jerry McRay Alabama Emergency Management Agency • • • • • 
4) Lee Gonzalez Poarch Creek Indians • • • • • 
5) Michael Butler Dir. Infor Systems, So AL Regional Planning • • • • • 

Comm 
6) Nick Tew Geological Survey of Alabama • • • • • 
7) Steve McKinney Storm Water Management Authority • • • • • 
Delaware [relde1...3] 
8) Michael Mahaffie Delaware Geographic Data Committee, • • • • • 8) Michael 

Delaware Office of State Planning Coordination 
9) Michael Townshend Delaware Department of Natural Resources • • O • • 9) Michael 

and Environmental Control 
10) William Schenck Delaware Geological Survey, University of • • • • • 
(Sandy) Delaware 
Florida [relfl1...8] 
11) Cory Gordero-Kroll Town of Palm Beach • • • • • 
12) David Stage FL Geographic Information Board • • • • • 
13) David Gancarz City of Orlando • • • • • 
14) Diana Burdick Southwest Florida Water Management District • • • • • 
15) Gary Watry Division of Emergency Management, Florida • • • • • 15) Gary 

Department of Community Affairs 
16) Glenn Margoles Broward County Emergency Management • • • • • 
17) Steve Terry Miccosukee Tribe • • • • • 
18) Tim Lemper City of Daytona Beach • • • • • 

to 
U% 



Georaia [relga1...2] 
19) Elizabeth Kramer University of Georgia • • • • • 
20) Mary Martin Athens-Clarke County Planning Department • • • • • 
Louisiana [rella1...5] 
21) Craig Johnson Louisiana Geographic Information Center, 

Louisiana State University (LSU) 
• • • • • 

22) Lynn Dupont Regional Planning Commission for New 
Orleans Region 

• • • • • 

23) Scott Leachman Lincoln Parish GIS Commission • • • • • 
24) Sharon Balfour Louisiana GIS Council, Department of 

Transportation and Development (DOTD) 
• • • • • 

25) Windell Curole South Lafourche Levee District • • • • • 
Maryland [relmd1...5] 
26) Ann Rasberry MD Dept. Natural Resources • • • • • 
27) Deborah Carpenter Garrett County Planning & Zoning • • • • • 
28) Virginia Peterman Howard County, Maryland • • • • • 
29) William Burgess Maryland Department of Natural Resources • • • • • 
30) William Walsek Maryland State Highway Admin • • • • • 
Mississippi [relmsl ...9] 
31) Angelina Dvorak President/Chief Executive Officer, Mississippi 

Technology, Inc & Institute for Technology 
Development 

• • • • • 

32) Bennie Nutt MS Office of the State Auditor • • • • • 
33) Charlie Benn MS Band of Choctaw Indians • • • • • 
34) David Rankin Pike County Mapping Dept • • • • • 
35) Dean Pennington YMD Joint Water Management District • • • • • 
36) Dewey Bryant MS Office of the State Auditor • • • • • 
Phillip 
37) Michael Boyd Policy and Planning Director, Office of the • • • • • 37) Michael Boyd 

Governor 
38) Paul Davis MS IHL/MARIS • • • • • 
39) Pete W alley Mississippi Institutions of Higher Learning • • • • • 

ro 



North Carolina [relnci ...7] 
40) David Snider City of Charlotte • • • • • 
41) Dewayne West Emergency Services, Johnston County • • • • • 
42) Jeff Essie Triangle J Council of Governments • • • • • 
43) Larry Ausley NC Division of Water Quality • • • • • 
44) Lynda Wayne NC Center for Geo Info and Analysis • • • • • 
45) Terry Ellis Johnston County GIS • • • • • 
46) Zsolt Nagy North Carolina - CGIA • • • • • 
South Carolina [relsci ...6] 
47) Cole Mc Kinney Catawba Regional COG • • • • • 
48) Daniel Morgan Beaufort County, SC • • • • • 
49) David Elwart South Carolina Department of Parks, • • • • • 49) David 

Recreation & Tourism 
50) Jeannie Eidson S.C. Dept. of Health and Environmental Control • • • • o 
51) Mark DePenning City of Greenville S.C. • • • • • 
52) Martin Roche SC Department of Commerce • • • • • 
Tennessee [reltn1...5] 
53) Dan Hawk Tennessee Department of Economic & 

Community Development 
• • • • • 

54) Jeanette Jones Tennessee Wildlife Resources Agency • • • • • 
55) Joe Sewash State of Tennessee - GIS Services • • • • • 
56) Mike Butler Tennessee Conservation League • • • • • 
57) Robert Brundage Clarksville Montgomery County GIS Manager, 

Austin Peay State University 
• • • • • 

Texas [reltx1...7] 
58) Christopher Barton City of Carrollton, Texas a • • • • 
59) Gordon Wells University of Texas at Austin Center for Space • • • • • 59) Gordon 

Research 
60) Jeffrey Williams Coastal Studies GIS/Remote Sensing Lab, • • • • • 60) Jeffrey 

Texas Parks & Wildlife Department 
61)John Hunt N.Central TX Council of Gvts. • • • • • 
62) Michael Ouimet Texas Dept. of Information Resources • • • • • 
63) Paul Blackweil Stephen F. Austin State University, College of • • • • • 63) Paul 

Forestry, Forest Resources Institute 
64) Teresa Howard University of Texas at Austin Center for Space • • • • • 

Research 

to 
OS 



Virainia [relva1...7] 
65) George Roarty 
66) Edwin Whitmore 
67) John ScrivanI 
68) Lawrence Stipek 
69) Marcia Berman 
70) Matthew Miller 

71) Richard Tambellini 
West Virainia [relwv1...9] 
72) Charles Yuill 

73) Chetan Desai 
74) Frank Whitacre 
75) James Brumfield 
76) Kurt Donaldson 

77) L. Keith Evans 

76) Michael Ferber 
79) Timothy Wamer 
80) Todd Schroeder 

Va. Dept of Emergency Management 
County Administrator, Smyth County, VA 
VA. Dept. of Forestry 
Loudoun County, VA 
VA Institute of Marine Science 
Roanoke Valley-Alleghany Regional 
Commission, VA 
VDOT - Planning 

Natural Resource Analysis Center, West 
Virginia University 
ProLogic, Inc. 
Hampshire, West Virginia 
MURSAC, Marshall University 
WV GIS Technical Center, West Virginia 
University 
West Virginia Division of Environmental 
Protection 
Hamson County 
West Virginia University 
Canaan Valley Institute 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

a 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 

• • • 

• 
• 
• 

• 
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• 

• 
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• 
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• 
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• 
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Presenters/ 
Oraanizers 
Mike Thomas NASA HQ [relpo2] 
Alex Tuyahov NASA HQ [relpo3] 
Timothy Haithcoat ICREST, University of Missouri [reipo4] 
Charles Hutchinson University of Arizona [relpoS] 
Edward Shetfner NASA HQ [relpol2] 
Melanie Wallendorf University of Arizona [relpol 5] 
Wayne Mooneyham US Research Space Association [relpol 6] 
Bruce Davis NASA Stennis Space Center [reipol 7] 
Eric Pfirman University of Arizona [relpol 8] 
Leslie Wollack NSGIC, Washington DC [relpo28] 
David Shaw Mississippi State University [relpo31] 
Chuck Hill Mississippi State University [relpo32] 
Jim Steil Mississippi State University [relpo33] 
Fred Limp University of Arkansas [relpo34] 
Marco Giardino NASA Stennis Space Center [relpo35] 
Kass Green Space Imaging [relpo36] 

• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • 
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• • • • • 
• • • • • 
• • • • • 
• • • • a 
• • • O • 
• • • • • 
• • • • • 
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(The people on the list from ttiis point onwards are those who have not been marked 
"don't know this person".) 
Which of these people work in organizations that either fund or approve funds for your 
organization? (Check only those that apply) 

Work in organizations that fund/ 
approve funds for my organization 
[fundal1...fundpo36] 

• • 

• • 

• • 

• • 

• • 

» • 
• • 

® • 

• • 

• • 

One of the reasons for attending conferences is to have the opportunity to spend time 
with others at the conference. In fact, research has shown that much of what people 
leam at the conferences comes from these interactions. As you talked with other people, 
which topics of conversation come up? (Check only those that apply) 

/ got advice about 
work related 
technology 
[topi all... top 1po36] 

• 
• 
• 
• 
• 
• 
• 
• 
• 

I got advice about 
satellite data 
[top2al1 ...top2po36] 

• 
• 
• 
• 
• 
• 
• 
• 
• 

/ got advice about 
other career concerns 
[topSaH.. .top3po36] 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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During the 2 and 1/2 days of the workshop, with which other people from the NASA 
workshop did you spend time during meais? (Check only those that apply) 

Lunches Dinners Heavy Hors d'oeuvres 
[lunaI1...lunpo36] [dinal1...clinpo36] [horal1...horpo36] 

® • o • 

• o • • 
Q Q • 
O • O 
• • • 
o • • 
• • Q 

Q • • 
O Q • 
• Q Q 



266 

ABOUT YOUR USAGE OF GEOSPATIAL & SATELLITE DATA 

How often do you use sateite data? [sifrqw] 
Almost every day • 5 
Every week • 4 
Every month • 3 
Occasionally • 2 
Never • 1 

Respond to the following statements about your thoughts on satellite data. 
[state 1... States] 

Strongly Agree Slightly Slightly Dis- Strongly 
Agree Agree Dis- agree Disagree 

agree 
• Satellite data • 6 • £ • 4  • 3 • • 1 

could be 
important in 
doing my job 

• I know quite a • • • • • • 
bit about 
satellite data 

• 1 have a • • • • • • 
favorable 
attitude 
towards 
satellite data 

• I plan to • o • • • • 
actively 
explore new 
uses of 
satellite data 

• 1 think it would • • • • 
be very 
frustrating to 
begin working 
with satellite 
data 

• I think it would • • • • • • 
be somewhat 
exciting to 
work with 
satellite data 
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• i am • • • • • • 
comfortable 
making 
decisions 
about the use 
of remote 
sensing 
technology 

• I plan to begin • • • • • • 
using satellite 
data 

Please use this space for comments related to the NASA Southeast Regional Workshop, 
[wstext] 

Do you want us to e-mail you when the survey results are available in the internet? 
[notifyl] 
Yes • 1 No o 2 

Do you want us to contact you with information about satellite imager/ applications in 
your daily operations? [notify2] 
Yes • 1 No a 2 

Submit Survey Results, it will take a few minutes. 

Thank you very much for your valuable opinions! 

Your inputs will be processed confidentially and will add to the understanding of 
remote sensed data usage and application. 
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APPENDIX D: FOLLOW UP SURVEY NASA SOUTHEAST WORKSHOP 
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FOLLOW UP SURVEY 
NASA SOUTHEAST REGIONAL WORKSHOP 

Dear Sir/ Madam: 

Tiiank you for attending the NASA Southeast Regional Applications Workshop which 
was held in Memphis in February 2001. 

Thank you for sharing your concerns and needs about geospatial data. They have been 
very helpful as NASA has moved forward with the State, Local and Tribal Initiative. You 
may be interested to know that your responses on the previous two surveys have also 
helped Ada Leung successfully complete her first year project for her Ph.D. program. 
She wants me to convey her appreciation for your responses. 

As we told you we wouid, we are now contacting you for a final survey to help NASA. 
We would like to know how the topics covered In the workshop have affected you. 

Please take a few minutes to complete the questionnaire electronically. The website is 
http://areat-sandv.arid.arizona.edu/southeastfollowup/. You will need Microsoft internet 
Explorer 4.0 or Netscape 4.0 or better to access the website. Please send us vour 
responses bv June 22. 2001. 

Your responses will help NASA evaluate and plan for the next stage of the State, Local 
and Tribal Initiative. They will guide NASA in allocating appropriate resources to help 
promote the usage of satellite data in state, local and tribal agencies. 

If you need other information related to this project, please don't hesitate to contact me 
(chutchin@ha.nasa.aov). Thank you very much for your participation. 

Charles F. Hutchinson, Ph.D. 
Acting Director of the Applications Division 
Office of Earth Sciences, NASA Headquarters 

http://areat-sandv.arid.arizona.edu/southeastfollowup/
mailto:chutchin@ha.nasa.aov
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First of ail, please tell us your name. 

[workshof=4] 

Firs! Name: [ftname2] 

Last Name; [!tname2| 

Ml: [miname2] 

[fu!lname2] 

Dear : 

All information collected will be used solely for this research and will be processed 
confidentially. Your name will not be used for any solicitation, nor sold for any mailing 
lists, nor identified in any reports. There are no right or wrong answers for the questions. 
We are interested in your opinions and experiences. 



271 

AT WORK AFTER THE WORKSHOP 

After the workshop, which of the following kinds of people did you speak with about what 
you learned at the workshop? (Check ail that apply) [speaki ...speaklO, speakOte] 
Managers/ Directors who have discretion about financial resources allocation • 
Superiors • 
Colleagues in the same division/ unit • 
Colleagues In different division/ unit but same department • 
Colleagues from other departments • 
Colleagues from other government agencies • 
University contacts • 
Professional friends • 
Others, please specify • 
I haven't had a chance to talk to other people about what I learned in the • 
workshop 

How often do you use each of these? 
[gisfrqf, gisfqfl,2][apfrqf, apfrqf 1,2][sifrqf, sifrqf1...8] 

Almost Every Every Occasionally Never 
every day week month 

GIS • 5 • 4 • 3 • 2 • 
ARC/INFO • • • • • 
ArcView • • • • • 

Aerial Photoaraohv • • • • • 
Custom aerial photography • • • • • 
DOQQ • • • • • 

Satellite Imaaerv • • • • • 

Data Sets 
Landsat • • • • • 
SPOT • • • • • 
NOAA/ AVHRR • • • • • 
Ikonos • • • • • 

Image Processing Software 
ERDAS • • • • • 
PCI • • o • • 
IDRISI • • • • • 
ENVI • • • • • 
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(Ask only those who don't mark "Never" for "Satellite Imagery Usage".) 
How many new usages or applications involving satellite data has your organization 
implemented after you attended the NASA Workshop in February 2001? [new] 
0 • 99 
1 • 1 
2 • 2 
3 • 3 
4 • 4 
5 • 5 
6 • 6 
7 • 7 
8 • 8 
9 • 9 
10 • 10 
More than 10 • 11 



With which of the following people who attended the workshop have you communicated after the workshop? (If you come 
across your own name, don't check the box) (Check all that apply) [comaH ...compo36] 

Name Organization Communicated After the 
Workshop 

Alabama [comal1...7] 
1) April Lafferty Geological Survey of Alabama a 
2) Bill Harbour Baldwin County Commission - Alabama • 
3) Jerry McRay Alabama Emergency Management Agency • 
4) Lee Gonzalez Poarch Creek Indians • 
5) Michael Butler Dir. Infor Systems, So AL Regional Planning 

Comm 
• 

6) Nick Tew Geological Survey of Alabama • 
7) Steve McKinney Storm Water Management Authority • 
Delaware [comde1...3] 
8) Michael Mahaffie Delaware Geographic Data Committee, • 8) Michael 

Delaware Office of State Planning Coordination 
9) Michael Townshend Delaware Department of Natural Resources • 9) Michael 

and Environmental Control 
10) William Schenck Delaware Geological Survey, University of • 
(Sandy) Delaware 
Florida [comfll...8] 
11) Cory Cordero-Kroll Town of Palm Beach • 
12) David Stage FL Geographic Information Board • 
13) David Gancarz City of Orlando • 
14) Diana Burdick Southwest Florida Water Management District • 
15) Gary Watry Division of Emergency Management, Florida 

Department of Community Affairs 
• 

16) Glenn Margoles Broward County Emergency Management • 
17) Steve Terry Miccosukee Tribe • 
18) Tim Lemper City of Daytona Beach • 
Georaia [comga1...2] 
19) Elizabeth Kramer University of Georgia • 
20) Mary Martin Athens-Clarke County Planning Department • 



21) Craig Johnson Louisiana Geographic Information Center, 21) Craig 
Louisiana State University (LSU) 

22) Lynn Dupont Regional Planning Commission for New 
Orleans Region 

23) Scott Leachman Lincoln Parish GIS Commission 
24) Sharon Balfour Louisiana GIS Council, Department of 

Transportation and Development (DOTD) 
25) Windell Curole South Lafourche Levee District 
Maryland (commdl ...5] 
26) Ann Rasberry MD Dept. Natural Resources 
27) Deborah Carpenter Garrett County Planning & Zoning 
28) Virginia Peterman Howard County, Maryland 
29) William Burgess Maryland Department of Natural Resources 
30) William Walsek Maryland State Highway Admin 
Mississiooi [commsl ...9] 
31) Angeline Dvorak President/Chief Executive Officer, Mississippi 

Technology, Inc & institute for Technology 
Development 

32) Bennie Nutt MS Office of the State Auditor 
33) Charlie Benn MS Band of Choctaw Indians 
34) David Rankin Pike County Mapping Dept 
35) Dean Pennington YMD Joint Water Management District 
36) Dewey Bryant MS Office of the State Auditor 
Phillip 
37) Michael Boyd Policy and Planning Director, Office of the 

Governor 
38) Paul Davis MS IHL/MARIS 
39) Pete Walley Mississippi Institutions of Higher Learning 
North Carolina [comnci ...7] 
40) David Snider City of Charlotte 
41) Dewayne West Emergency Services, Johnston County 
42) Jeff Essie Triangle J Council of Governments 
43) Larry Ausley NC Division of Water Quality 
44)Lynda Wayne NC Center for Geo Info and Analysis 
45) Terry Ellis Johnston County GIS 
46) Zsolt Nagy North Carolina - CGIA 

• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 

• 

• 
• 

• 
• 
• 
• 
• 
• 
• 



South Carolina [comsc1...6] 
47) Cole McKinney Catawba Regional COG • 
48) Daniel Morgan Beaufort County, SC • 
49) David Elwart South Carolina Department of Parks, • 

Recreation & Tourism 
50) Jeannie Eidson S.C. Dept. of Health and Environmental Control • 
51) Mark DePenning City of Greenville S.C. • 
52) Martin Roche SC Department of Commerce • 
Tennessee [comtn1...5] 
53) Dan Hawk Tennessee Department of Economic & • 

Community Development 
54) Jeanette Jones Tennessee Wildlife Resources Agency • 
55) Joe Sewash State of Tennessee - GIS Services • 
56) Mike Butler Tennessee Conservation League • 
57) Robert Brundage Clarksville Montgomery County GIS Manager, • 

Austin Peay State University 
Texas [comtx1...7] 
58) Christopher Barton City of Carrollton, Texas • 
59) Gordon Wells University of Texas at Austin Center for Space • 59) Gordon 

Research 
60) Jeffrey Williams Coastal Studies GIS/Remote Sensing Lab, o 60) Jeffrey 

Texas Parks & Wildlife Department 
61)John Hunt N.Central TX Council of Gvts. • 
62) Michael Ouimet Texas Dept. of Information Resources • 
63) Paul Blackwell Stephen F. Austin State University, College of • 63) Paul 

Forestry, Forest Resources Institute 
64) Teresa Howard University of Texas at Austin Center for Space • 64) Teresa 

Research 
Virainia [comva1...7] 
65) George Roarty Va. Dept of Emergency Management • 
66) Edwin Whitmore County Administrator, Smyth County, VA • 
67) John ScrivanI VA. Dept. of Forestry • 
68) Lawrence Stipek Loudoun County, VA • 
69) Marcia Berman VA Institute of Marine Science • 
70) Matthew Miller Roanoke Valley-Alleghany Regional • 70) Matthew 

Commission, VA 
71) Richard Tambellini VDOT - Planning • 



West Virainia [comwvl ...9] 
72) Charles Yuill Natural Resource Analysis Center, West • 72) Charles 

Virginia University 
73) Chetan Desai ProLogic, Inc. a 
74) Frank Whitacre Hampshire, West Virginia • 
75) James Brumfield MURSAC, Marshall University • 
76) Kurt Donaldson WV GIS Technical Center, West Virginia • 76) Kurt 

University 
77) L. Keith Evans West Virginia Division of Environmental • 77) L. Keith 

Protection 
78) Michael Ferber Harrison County • 
79) Timothy Warner West Virginia University • 
80) Todd Schroeder Canaan Valley Institute • 
Presenters/ 
Oraanizers 
Mike Thomas NASA HQ [compo2] • 
Alex Tuyahov NASA HQ [compo3] • 
Timothy Haithcoat ICREST, University of Missouri [compo4] • 
Charles Hutchinson University of Arizona [compoS] • 
Edward Sheffner NASA HQ [compo12] • 
Meianie Wallendorf University of Arizona [compol 5] • 
Wayne Mooneyham US Research Space Association [compol6] • 
Bruce Davis NASA Stennis Space Center [compol 7] • 
Eric Pfirman University of Arizona [compol 8] • 
Leslie Wollack NSGIC, Washington DC [compo28] • 
David Shaw Mississippi State University [compo31] • 
Chuck Hill Mississippi State University [compo32] • 
Jim Steil Mississippi State University [compo33] • 
Fred Limp University of Arkansas [compo34] • 
Marco Giardino NASA Stennis Space Center [compo35] • 
Kass Green Space Imaging [compo36] • 

to 
-J 
On 
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[The people in this question are those who have been marked "Contact After the 
Workshop".] 
Did the communication with the following people help you start using/ develop more 
applications about satellite imagery data? [appall ...apppo36] 
Name Very Large Large Moderate Small Very Commuriication 

Extent Extent Extent Extent Small was Not Related to 
Extent Satellite Imagery 

Data 

• 5 a 4 • 3 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 

• 2 • 1 • 99 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
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NASA has made a Broad Agency Announcement (BAA-01-OES-01) on April 5, 2001. 
Prior to receiving this survey, were you aware of this pilot project solicitation? 
Yes • 1 No • 2 

Which of the following best describes your organization's relation to this pilot project 
program? [pi lot i  . . .8] 
We don't plan to submit a proposal • 
We plan to submit a proposal but haven't started on it yet • 
We have just started developing the proposal • 
We am halfway done with our proposal • 
We are almost done with our proposal • 
NASA is reviewing our proposal • 
NASA has turned down our proposal • 
NASA has already approved our proposal • 

(Among those who do submit a proposal, pilot2...8) 
What is your role in the development of the proposal? [role] 
I'm taking the lead • 
I'm involved, but am not the lead person • 
I'm not involved in our organization's proposal development • 

Please also indicate your partners (if any) for the grant proposal project, [partners] 

(Ask all) 
The most exciting development on my job since February 2001 after I attended the 
NASA workshop is [excit] 

The most frustrating unresolved problem I work on is [trust] 
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OPINIONS TOWARDS SATELLITE IMAGERY 

(Satellite imagery users respond to this section, non-users skip to next section.) 

Respond to the following statements about your use of satellite data, [sistatfl ...8] 
Strongly Agree Slightly Slightly Dis-agree Strongly 
Agree Agree Dis-agree Dis-agree 

• A key • 6 • 5 • 4 • 3 • 2 • 1 
advantage of 
using satellite 
data is that it 
has helped 
my 
organization 
perform its 
routine 
functions 
faster and 
better 

M y  • • • • • •  
supervisor 
understands 
the 
importance of 
satellite data 
in my job 

The satellite • • • • • • 
data in my 
organization 
is adequate 
for me to do 
my job 

1 am so • • • • • • 
pleased with 
satellite data 
that i see no 
reason to use 
other 
products 



My agency is 
actively 
exploring 
new uses for 
satellite data 

My agency is 
active in 
training staff 
in other units/ 
agencies 
about 
satellite data 

I find it very 
frustrating to 
try to use 
satellite data 

I have to 
admit that I 
get a thrill out 
of using 
satellite data 
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(Satellite imageiy non-users respond to this section, users skip to "ABOUT YOU IN 
YOUR ORGANIZATION") 

Respond to the following statements about your tiioughts on satellite data, [nsistafi ...8] 
Strongly Agree SHghtly SUghtly Disagree Strongly 
Agree Agree Disagree Disagree 

• Satellite • 6 • 5 • 4 • 3 • 2 • 1 
data could 
be important 
in doing my 
job 

My • • • • • • 
supervisor 
understands 
the 
importance 
of satellite 
data in my 
job 

My agency • • • • • • 
is aware of 
satellite data 

• My agency • • • • • • 
has a 
favorable 
attitude 
towards 
satellite data 

• My agency • • • • • • 
is currently 
planning to 
begin using 
satellite data 

• i think it • • • • • • 
would be 
very 
frustrating to 
begin 
working with 
satellite data 



i think if 
would be 
somewhat 
exciting to 
work with 
satellite data 

! am 
comfortable 
making 
decision 
about the 
use of 
remote 
sensing 
technology 
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ABOUT YOU IN YOUR ORGANIZATION 

Are you still working in the same organization as you were in February 2001 ? [moveorg] 
Yes • 1 No • 2 
Please indicate the name of your current organization: 
[perorgf] 

Have you been promoted since you attended the NASA Workshop in February 2001? 
[promote] 
Yes • 1 No • 2 
Please indicate your current job title: [pertitlef] 

Have you assumed new job responsibilities since February 2001? (Check all that apply) 
[task1...task6, task6te] 
Technology installation/ upgrade (e.g. software, hardware, etc.) • 
More projects that are related to my field • 
More projects with other divisions/ departments/ agencies • 
Oversee more job functions • 
Manage more staff • 
Others, please specify • 

(If the respondent says he/ she is responsible for technology upgrade (checked taski), 
ask the following questions. If not, skip to questions on "what your organization does".) 

Please check any new equipment that has been installed/ upgraded since you attended 
the NASA Workshop in February 2001. (Check all that apply) [hwl...hw9, hw9te] 
Mainframe • 
Servers • 
Work stations • 
Personal computers • 
Intranet • 
Scanners • 
Printers • 
Plotters • 
Others, please specify • 
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Please check any new/ software that has been installed/ upgraded since February 2001. 
(Check a!i that apply) [sw1 ...sw7, sw7te] 
Office appiications • 
GIS (e.g. A review, Arc/Info) • 
Engineering (e.g. AutoCAD) • 
Imagery processing (e.g. ERDAS, PCI, IDRISI, • 
ENVI) 
Internet access - staff use • 
internet access - general public use • 
Others, please specify • 

Which of the following best describes what your organization does? 
[orgfuncf][orgfunctf] 
General and Financial Management 
• Elections • 1 
• Census • 2 
• Tax assessor • 3 
• Land records • 4 
• Information services • 5 
Planning and Development 
• Zoning • 6 
• Economic development • 7 
Environment/ Natural Resources 
• Agriculture • 8 
• Environmental quality • 9 
• Public lands/ parks/ recreation area planning and • 10 

management 
Public Works/ Engineering Planning & Management 
• Water/ sewer utilities • 11 
• Electricity • 12 
• T ransportation • 13 
• Public works • 14 
• Engineering ' • 15 
Public Safety and Emergency Management 
• Fire protection • 16 
• Police • 17 
• Flood control • 18 
• Emergency management • 19 
Human. Health and Social Services 
• Education • 20 
• Health and medical • 21 
• Archeology • 23 
Others 
• "Jack-of-Aii-Trades" (My organization does several • 24 

of the above) 
• Others (please specify): • 22 
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What level of government does your agency belong to? 
[orglvlf] 
Municipal or other incorporated government (town, city, village, place) • 1 
County • 2 
Political subdivision of county (township) • 3 
Special district (natural resources, recreation, utility, fire, other) • 4 
Regional organizations (COG, MPO, regional council, regional planning entity) • 5 
State • 6 
Tribal • 7 
Federal • 8 
University • 9 
Private o 10 

How much time do you spend on the following tasks? [time1...6j? 
Percentage of Total Time 
You Put at Work (%) 

• Technical application 
• Technical advice (such as technology adoption and 

purchase) 
• Managerial (such as project management, staff and 

budget management) 
• Coordination (such as coordinate efforts from different 

units and agencies) 
• Political (such as giving advice to administration for policy 

decision) 
• Administrative 
• Others 

How many people work in your department? 
[orgscnf] 
Less than 10 • 10 
10-30 • 20 
31-50 • 40 
51-100 • 75 
101-200 • 150 
More than 200 • 200 

About how many people in your unit are ....? 
[orgcntf1...7][0=99,1-10=1-10, More than 10=11] 

No. of people 
Administrative support staff 
Technical support staff 
GIS/ Technical professional staff 
GIB/ Technical manager 
Non-technical manger 
Technical director 
Managerial director 
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About how many people do you work closely with on a day-to-day basis? 
[orgworf] 
0 o 99 
1 • 1 
2 o 2 
3 • 3 
4 • 4 
5 Q 5 
6 • 6 
7 • 7 
8 • 8 
9 Q 9 
10 Q 10 
More than 10 • 11 

What is the annual budget for your GIS unit in 2001 ? 
[orgbugf] 
$10,000 or below • 10,000 
$10,001 to $20,000 • 15,000 
$20,001 to $30,000 • 25,000 
$30,001 to $40,000 Q 35,000 
$40,001 to $50,000 • 45,000 
$50,001 to 100,000 • 75,000 
$100,001 to $250,000 • 175,000 
$250,001 to $500,000 • 375,000 
$500,001 to $750,000 • 625,000 
$750,001 to $1 million • 875,000 
$1-2.5 million • 1,750,000 
$2.5-5 million • 3,750,000 
More than 5 million • 5,000,000 
Don't know • 

How does the 2001 budget for your GIS unit compare to the 2000 budget? 
[budget][0=99, More%~+ , Less%=- ] 

More/ Less than 2000 (%) 
No change • 99 
More 
Less 

How is your GIS unit currently funded? 
[gisfundf 1,2,3] 

Core funding within department 
Projects paid by other division(s) in the department 
Proposals funded by external agencies 
Total 

Percentage of Total Budget {%) 

100% 
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What budget are you planning for your GiS unit in 2002? 
[bug2002] 
$10,000 or below • 10,000 
$10,001 to $20,000 o 15,000 
$20,001 to $30,000 • 25,000 
$30,001 to $40,000 • 35,000 
$40,001 to $50,000 • 45,000 
$50,001 to 100,000 • 75,000 
$100,001 to $250,000 • 175,000 
$250,001 to $500,000 • 375,000 
$500,001 to $750,000 • 625,000 
$750,001 to $1 million • 875,000 
$1-2.5 million o 1,750,000 
$2.5-5 million • 3,750,000 
More than 5 million • 5,000,000 
Don't know • 

Strongly 
Disagree 

2 • 1 

Respond to the following statements about you in your organization. 
Strongly Agree Slightly Slightly Dis-
Agree Agree Dis- agree 

agree 
[orgstal 5f] • 6 •£ • 4 • 3 • 
• At this point in life, 

rapid promotion is 
important to me 

[orgstal 7f] • • • • • • 
• I am very satisfied 

with my job 

[orgstal 9f] • • • • • • 
• Compared to other 

units/ departments 
at the same level of 
government (e.g. 
state agencies with 
other state 
agencies, local 
agencies with other 
local agencies), the 
implications of the 
functions performed 
by my unit/ 
department have 
become more 
visible to 
administrators in 
the past 3 years 



[orgsta20f] • • • • 
• Compared to other 

units/ departments 
at the same ievel of 
government, the 
implications of the 
functions performed 
by my unit/ 
department have 
become more 
visible to 
constituents in the 
past 3 years 

[orgsta21f] • • • • 
• I am concerned 

about the well being 
of the local 

[orgsta22f] • 
• I have a strong 

sense of belonging 
towards the area I 
am living right now 

• • • 

[orgsta23f] • • • • 
• I'm very happy with 

the community in 
which 1 live 

[orgsta24f] • • • • 
• I can't imagine 

moving to another 
locale simply for a 
better job 

How many other conferences have you attended since February 2001 ? 
[perconfl ] [pe rco nf 2] [pe rconf 3] 

No. of Times 
Professional conferences in my field 
GIS conferences 
Remote sensing conferences 
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Since the NASA workshop in February 2001, have you received any additional training 
on remote sensing? (Check ail that apply) [pergtrfl ...5] 

Apart from the NASA workshop, I did not • 
receive other training on remote sensing 

Please use this space for comments related to satellite data usage, [usage] 

Submit Survey Results. It will take a few minutes. 
Thank you very much for your valuable opinions! 

Your inputs will be processed confidentially and will add to the understanding of 
remote sensed data usage and application. 

Training in school 
On-the-job training 
Attend workshops 
Leam by myself 

• 
• 
• 
• 



APPENDIX E: ESSAY 3 INTERVIEW QUESTIONS 
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INTRODUCTION 

(After explaining the general purpose of the study, giving letter support, and obtaining signature 
for the consent form, read:) 

In this interview you will be asked about your current usage of GIS, aerial photography and 
satellite imagery. There will also be some questions about yourself and your or^ization which 
will be used for categorization purposes only. All information collected will be solely used for 
this research and will be processed confidentially. Your name will not be used for any 
solicitatioB, nor sold for any mailing lists, nor identified in any reports. There are no right or 
wrong answers for the questions. I am only interested in your opinions. 

ABOUT YOUR WORK 

General Questions about Work 
How long have you been in (organization name)? 

What is your current job title? 

How many years have you been in your current position? 

What is the mission of your position in 
specific responsibilities? 

(organization name)? What are your 

Who do you report to? (Probe for the name and title of the superior.) [Ask for organization chart] 
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Career Development 

The following questions are to understand your career development oyer time. 

First of all, where did you go to school (after graduating from high school)? 
Community college/ Junior college degree Undergraduate degree 
School name: School name: 
Major: Major: 

Masters degree Ph.D. degree 
School name: School name: 
Major: Major: 

What specific training in school was relevant to your current work? 

Please describe how you started your career in your field and the development over the 
course of your career. (Probe for number of years in each position.) 

In your own words, what are the meanings of "geospatiaJ technologies", "remote 
sensing", and "satellite data"? What about "data", "information", and "policy"? 



How did you receive remote sensing training? (Check all that apply) 
Training in school • 
On-the-job training • 
Attend workshops • 
Leam by myself • 
I am EOt knowledgeable about remote sensing • 

How many years have you been working in the field of remote sensing 
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Specific Qeestions on Technology Use 

The following questions are to understand your use of various geospatial technologies. 
They are to understand how satellite data and remote sensing technologies are used along 
with other technologies to solve problems at work. 

How often do you use each of these? 
Almost Every Every Occasionally Never 

every day week month 

GIS • 5 • 4 • 3 • 2 • 
ARC/MFO • • • • • 
ArcView • • • • • 

Aerial Photoeraphv • • • • • 
Custom aerial • • • • • 
photography 
DOQQ • • • • • 

Satellite Imagery • • • • • 

Data Sets 

Landsat • • • • • 
SPOT • • • • • 
NOAA/ AVHRR • • • • • 
Ik on OS o • • • • 
Others, specify • • • • • 

Image Processing 

Software 

ERDAS • • • • • 
PCI • • • • • 
IDRISI • • • o • 
ENVI • • • • • 
Others, specify • • • • • 

In your opinion, which set of data and softwares are complementary to each other? 
Which are alternatives? 
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How often do you connect to a common server to utilize the geospatial data sets 
developed by other departments/ units? 
Almost every day • 5 
Every week • 4 
Every month • 3 
Occasionally o 2 
Never • 1 
We don't share a common server with other departments/ • 99 
units 

Have you assumed new job responsibilities since 2003? (Check all that apply) 
Technology installation/ upgrade (e.g. software, hardware, etc.) • 
More projects that are related to my field • 
More projects with other divisions/ departments/ agencies • 
Oversee more job functions • 
Manage more staff • 
Others, please specify • 

(If the respondent says he/ she is responsible for technology upgrade, ask the following 
questions. If not, skip to questions on "About satellite data usage".) 

What is the new equipment that has been installed/ upgraded since in 2003? (Check all 
that apply) 
Mainframe • 
Servers • 
Work stations • 
Personal computers o 
Intranet • 
Scanners • 
Printers • 
Plotters • 
Others, please specify • 

What is the new software that has been installed/ upgraded since 2003? (Check all that 
apply) 
Office applications • 
GIS (e.g. Arc View, Arc/Info) • 
Engineering (e.g. AutoCAD) • 
Imagery processing (e.g. ERDAS, PCI, IDRISI, ENVI) • 
Internet access - staff use • 
Internet access - general public use • 
Others, please specify • 
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ABOUT SATELLITE DATA USAGE 

About when did your agency begin to use satellite data? 

About when did you personally begin to use satellite data? 

The following set of questions is to understand the acquisition of satellite data in your 
agency. Please answer the following set of questions for each acquisition. 

When did your agency buy satellite data? 

How much did it cost? How was the data acquisition budgeted or justified? 

Did you partner with other departments and/ or other organizations in projects that 
utilized satellite data? Who are they? What are their contributions? What are the 
collective benefits? What does each get from the projects? 

What was the intended usage or application when your agency bought 
satellite data, e.g. background, mapping, monitoring or modeling for prediction? How 
was it used along with other geospatial technologies? 

How did the data and derived information impact the lives of the people living in your 
jurisdiction? 

How many new usages or applications involving satellite data has your organization 
implemented after purchasing it? Describe the new unintended applications of satellite 
data. 
Did or will you share the satellite data with others? Who are they? 



Acquisition 
(year, data) 

Cost, 
(how 
justified) 

Partner 
(contributions, 
collective and 
private benefits) 

Intended usage 
(used along with other 
technologies) 

Implications New unintended usage 
(data-sharing) 

to 
•-4 
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From whom do you get advice about the usage and application of satellite imagery data? 
What axe the circumstances? How many months before (or after) the acquisition? 

Whom do you communicate about your experiences and by what means? What are the 
circumstances? How many months after the acquisition? How does such communication 
change over time? 

What motivates you to share your experiences and knowledge with others? 

When thinking about using satellite data, what were your main concerns? How did these 
concerns are tackled? 

Concern How tackled 

• It changed the way I do my job on a daily • 
basis 

• The technology had to be changed to make • 
it applicable to my work 

• Software maintenance problems • 
• Data collection problems • 
• Data purchase problems • 
• Equipment problems • 
• Consultant problems • 
• Skill training problems • 
• Personnel problems • 
• Data copyright problems • 
• Data resolution problems • 
• Low update frequency • 
• Others (please specify): • 

The thing I like most about satellite data is: 
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Questions on BAA 

NASA has made a Broad Agency Aimouncement (BAA-Ol-OES-01) on April 5, 2001. 
Which of the following best describes your organization's relation to this pilot project 
program? 
We didn't submit a proposal • 
NASA has turned down our proposal • 
NASA has approved our proposal • 

(Among those who do submit a proposal) 
What is your role in the development of the proposal? 
I'm taking the lead • 
I'm involved, but am not the lead person • 
I'm not involved in our organization's proposal development • 

Please also indicate your partners (if any) for the grant proposal project. 

What did you learn from the grant writing process? 
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Questions on Intra- and Inter-Organizational Networks 

The following questions are to understand the happenings in the interorganizational 
networks. Events of the networks are actualized through cooperative, joint projects and 
data-sharing among organizations in the community. 

First of all, what cooperative and interorganizational projects are you involved in? What 
is your role in the cooperative and projects? 

Sometimes organizations give, receive or jointly develop geospatial data sets with other 
departments or agencies. In the past 3 years, vv'ith how many other departments or 
agencies have you given, shared or jointly developed geospatial data? 



What are the names of the departments/ agencies that you share data with (receive from, distribute to, and jointly develop)? What are their 
functions and levels of jurisdiction? 
Describe the circumstances, such as how they used the data, and how much control you have over the derived products, and the lessons 
you have learnt from the experiences. 
What are the implications of such data-sharing incident? 
Did the end users feedback to you or your boss or your colleagues about the quality of the information you provide them? Did their 
feedback affect your appraisal? 

Name (function and level 
of government 

Circumstances Implications Feedback 

1 

2 

3 

4 

U3 
o 
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ABOUT YOU IN YOUR ORGANIZATION 

Which of the following best describes what your organization does? 
General and Financial Management 
• Elections o 1 
• Census • 2 
• Tax assessor • 3 
• Land records • 4 
• Information services • 5 
Planning and Development 
• Zoning • 6 
• Economic development • 7 
Environment/ Natural Resources 
® Agriculture • 8 
• Environmental quality • 9 
• Public lands/ parks/ recreation area planning and • 10 

management 
Public Works/ Engineering PlanniTig & Management 
• Water/ sewer utilities 
• Electricity 
• Transportation 
• Public works 
• Engineering 
Public Safety and Emergency Management 
• Fire protection 
• Police 
• Flood control 
• Emergency management 
Human. Health and Social Services 
• Education 
• Health and medical 
• Archeology 
Others 
• "Jack-of-All-Trades" (My organization does 

several of the above) 
• Others (please specify): 

• 11 
• 12 
• 13 
• 14 
• 15 

• 16 
• 17 
• 18 
• 19 

• 20 
• 21 
• 23 

• 24 

• 22 
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What level of government does your agency belong to? 
Municipal or other incorporated government (town, city, village, place) • 1 
County • 2 
Political subdivision of county (township) • 3 
Special district (natural resources, recreation, utility, fire, other) • 4 
Regional organizations (COG, MPO, regional council, regional planning • 5 
entity) 
State • 6 
Tribal • 7 
Federal • 8 
University • 9 
Private • 10 

How many people live in your jurisdiction? 

What is the percentage change from 1990 to 2000, based on census data? 

How many people work in your department? 

How did the number of people in your department change over the years? 

About how many people in your unit are ....? 
No. of people 

Administrative support staff 
Technical support staff 
GIS/ Technical professional staff 
GIS/ Technical manager 
Non-technical manger 
Technical director 
Managerial director 

How did the number of people in your unit change over the years? 

About how many people do you work closely with on a day-to-day basis? 

How did the number of people you work closely with change over the years? 
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Do you consider some of the coHeagues (induding professional peers outside the agency) 
as friends outside work? Apart from work-related topics, do you discuss other issues, 
such as technology, career concerns, etc, with your colleagues? 

What was the annual budget for your unit in 2002? 

What is the annual budget for your unit in 2003? 

How is your unit currently funded? 
Percentage of Total Budget (%) 

Core funding within department 
Projects paid by other division(s) in the department 
Proposals funded by external agencies 
Others, specify 
Total 100% 

How is the budget of your unit allocated? 
Percentage of Total Budget {%) 

Personnel 
Personnel training 
Data 
Equipment 
Computer hardware 
Computer software 
Others, specify 

Total 100% 

How do the current economic and political situations affect the budget in your unit? 
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The following questions are to understand the routines of your work. 

First of all, please describe your average day, e.g. using technology to perform tasks, 
answering e-mails and phone calls, attending mretings and so on. 

The most exciting development on my job in 2003 is: 

The most frustrating unresolved problem I work on is: 
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(Please check the answers on p. 16-19.) 

How much time do yon spend on the following tasks? 
Percentage of Total 
Time You Put at Work 
(%) 

• Technical application 
• Technical advice (such as technology adoption and 

purchase) 
• Managerial (such as project management, staff and 

budget management) 
• Coordination (such as coordinate efforts from different 

units and agencies) 
• Political (such as giving advice to administration for 

policy decision) 
• Administrative 
• Others 

How many division/ department, inter-departmental, and regional meetings did you 
attend in the past month? 
In your opinions, how many of those meetings are productive (e.g. provides you with 
resources, contacts, information, and so on; gives you opportunities to voice your 
opinions, etc.)? 

No. of Meetings No. of Productive 
Meetings 

Division/ department meeting 
Inter-departmental meeting 
Regional organization meeting 

On average, how many e-mails per day do you receive that need your response? How 
many of them are from within your division, other divisions in the same department, 
other departments in the same agency, and other agencies? 
• Within division 
• Other divisions in the same department 
• Other departments in the same agency 
• Other agencies 
• Total 

About how many hours per day do you spend on the computer ...? 
At work 
Outside of work 
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FACTS ABOUT YOU 

The following questions are to understand how you learn about new knowledge and 
communicate your experiences to your professional peers in the networks. 

How often do you read the following publications? 
Frequently Occasionally Never 

• Professional journals in your field • 3 • 2 • 1 
• GIS magazines (e.g. Geolnfo System) • • • 
• GIS journals (e.g. JGIS) • • • 
• Remote sensing journals (e.g. PERS) • • • 
• Local newspaper • • • 
• National newspaper (e.g. USA Today, NY • • • 

Times, LA Times, Washington Post) 

In the past 5 years, how many times have you participated in the following activities? 
No. of Times 

Attend conferences: 
Professional conferences in my field 
GIS conferences 
Remote sensing conferences 

Present papers at: 
Professional conferences in my field 
GIS conferences 
Remote sensing conferences 

Publish papers at: 
Journals in ray professional field 
GIS journals 
Remote sensing journals 
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Where do you leam about various conferences, workshops and seminars? 

People at other conferences, seminars • 7 

What were your reasons for attending conferences, workshops and seminars? (Check all 
that apply) 
Curious about program • 
Get training in your field/ GIS/ remote sensing • 
Learn about new development of technology • 
Meet the presenters/ vendors • 
Interact with other participants • 
Present in the session • 
Teach in the session • 
I'm an organizer of the conference/ workshop/ seminar • 
Others (please specify) • 

Apart from learning and sharing new knowledge, what else is leamt in the conferences, 
workshops and seminars? 

Contacts for potential cooperative projects • 
Leam about job openings • 
Leam about the personnel movement in the field • 
Others, specify • 
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After the conferences/ workshops/ seminars, which of the following kinds of people do you speak 
with about vAat you learned at the conferences/ workshops/ seminars? (Check all that apply) 
Managers/ Directors who have discretion about financial resources allocation • 
Superiors • 
Colleagues in the same division/ unit • 
Colleagues in different division/ unit but same department • 
Colleagues from other departments • 
Colleagues from other government agencies • 
University contacts • 
Professional friends • 
Others, please specify • 
I don't talk to other people about what I learned in the conference/ workshop/ • 
seminar 

How involved are you in ....? 
Very Somewhat Just a Not a 

involved involved member member 
URISA • 4 • 3 Q 2 • I 
GITA • • • • 
NSGIC • • • • 
ASPRS • • • • 
NCSM • • • • 
State GIC • • • • 
Other professional organizations • • • • 
(please specify) 

Describe the activities that you organize to help spread GIS knowledge in the 
professional and local communities. 
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How involved are you in ... ? 
Very Somewhat Not 
involved involved involved 

• Community service organizations • 3 • 2 • 1 
• Working with children's activities (e.g. Little • • • 

League, AYSO, PTO, PTA) 
• School organizations (e.g. alumni club) • • • 
• Recreational groups (e.g. bowling league, golf, • • • 

tennis clubs) 
• Religious organization • • • 
• Political party • • • • 
• Spread geospatial knowledge in the • • • 

professional community 
• Spread geospatial knowledge in the local • • • 

commuBity 

Personal information collected is only used for research purposes. 

Address: 
Office telephone: 
E-mail address: 
Organization Website: 
Personal Website: 

Sex: 
Male • 1 
Female • 2 

What is your age? 

Marital Status: 
Single • 1 
Married • 2 
Separated • 3 
Divorced • 4 
Widowed • 5 
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What is your annual personal income? 
Below 15,000 • 15,000 
$15,000 - $20,000 • 17,500 
$20,001 - $30,000 • 25,000 
$30,001 - $40,000 • 35,000 
$40,001 - $50,000 • 45,000 
$50,001 - $60,000 • 55,000 
$60,001 - $70,000 • 65,000 
$70,001 - $80,000 • 75,000 
$80,001 - $90,000 • 85,000 
$90,001 - $100,000 • 95,000 
More than $100,000 • 100,000 

ENDING QUESTIONS 

Imagine a new colleague is going to join your division/ departments, what are the 
characteristics of an ideal boss/ peer/ subordinate? 

What are the unit's goals at present? What do you look forward to your job in the near 
and long term? 



RESPONDENT ID NUMBER 

NAME OF INFORMANT 

VENUE OF INTERVIEW 

DATE n a 
Month Day 

m 
Year 

TIME STARTED n • 
Hours Vfinutes 

AM/PM 

TIME COMPLETED N Q 
Hours Minutes 

AM/PM 
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January 20, 2003 

To Whom It May Concern: 

This is to introduce Ada Leung, a Ph.D. candidate in Marketing from the University of 
Arizona who is doing research on the adoption of NASA ESE science results in the local 
governments for her dissertation project. A component of her dissertation project is to 
conduct a case study to understand the diffusion consequences at individual and 
organization levels. 

Uitimately, by means of this case study approach, she hopes to identify and document 
answers to such questions as: How is satellite imagery used in the local governments? 
How such use causes changes in organizational routines and structures? How are the 
experiences and learning of satellite data usage spread in the user networks in the local 
government agencies? What conditions are necessary for the adoption and continued 
adoption of satellite data in the local governments? 

This letter is directed to geospatial professionals who work in the local governments. I 
am asking you to give your time, experience and patience to Ada Leung. Your 
cooperation is essential if the case study is to successfully guide and support the policy 
recommendations to NASA. 

I wish to express my gratitude for your assistance. Should you wish a summary of the 
case study report, please contact Ada Leung directly (phone: 520-2195475, e-mail: 
1 eung@el 1 er.arizona.edu). and she will be glad to make the proper arrangements. 

Again, thank you very much. 

Sincerely. 

Dr. Charles F. Hutchinson 
Professor and Director 
Arizona Remote Sensing Center 
Office of Arid Lands Studies 
College of Agriculture and Life Sciences 
University of Arizona 
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