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The current study uses quantitative survey results to explore what a near census of

hydrogen and fuel cell (HFC) workers in South Carolina (n ¼ 70) say about their HFC

experiences and the degree to which these workers can be expected to act as opinion

leaders for the field. In general, these workers say they are positive about the environ-

mental, national security, and economic potential of HFC technologies. They further see

HFC technologies as having small and manageable levels of risk. A number of these

workers exhibit characteristics associated with both issue-specific and general opinion

leadership. Issue-specific leadership and positive views about HFC technology were asso-

ciated with higher levels of self-reported technology-related interpersonal discussion. The

study concludes that the existence of workers with positive HFC experiences and

a demonstrated interest in telling others about their experiences may represent an

opportunity for those charged with promoting HFC development and adoption. Future

efforts should explore how HFC workers could be effectively integrated into such efforts as

a means of reaching difficult to reach audiences.

ª 2010 Professor T. Nejat Veziroglu. Published by Elsevier Ltd. All rights reserved.
1. Introduction

The state of South Carolina has identified the hydrogen and

fuel cell (HFC) technology sectors as an area of significant

economic opportunity given the growing desire for environ-

mental protection and energy security. Federal, state, and

local governmental leaders, as well as academic, non-

governmental and private actors, are therefore working

together in a range of areas to develop and bring HFC tech-

nologies to market. The current study takes advantage of the

introduction of HFC applications into a range of workplaces in
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South Carolina to study workers who have been tasked by

their employers to use the technologies on a regular basis.

The goal of the current study is to assess South Carolina

HFC workers’ views about HFC technologies with a specific

focus on the degree to which such workers are telling other

people within their social networks about their views and

experiences. The focus on interpersonal discussion, and

specifically opinion leadership (which is defined in detail

below), is a response to a renewed recognition in the field of

science communication that within-social-network commu-

nication is a key mechanism through which individuals
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develop their views about scientific public issues [1,2]. Ulti-

mately, the hope is to assess the degree to which the South

CarolinaHFCworker community includes individuals who are

leading opinions in their social networks on the topic of HFC

technologies. Highlighting the presence of such individuals, as

well as correlates of being such an individual, is meant to

enable those who may wish to foster a change in the level or

pace of HFC technology adoption. The focus on fuel-cell

workers, not managers or other individuals who might have

the responsibility for choosing to deploy HFC technologies,

reflects a concern about the difficulty of reaching non-expert

audiences in science communication efforts.

The chosen focus reflects the view that, as with most new

technologies, rapid public acceptance of HFC technology

cannot be assumed based only on experts’ perceptions of

a technology’s technical merits [3e5]. For example, in the

United States, substantial recent research has focused on

public perceptions of nanotechnology as a partial response to

experiences with public opposition to biotechnology,

including the perception that such technologies were intro-

duced in undemocratic ways [6,7]. While energy research has

not received as much attention in this discussion, questions

about public perception of energy have often been a focus of

academic and applied interest [8,9].

Below, we first outline relevant research on perceptions of

HFC technologies and introduce theoretical discussions from

the risk communication literature related to opinion leader-

ship. Additional information is also provided on the specific

context underlying the current study. Substantial writing

[10e12] has previously addressed the political, economic, and

environmental rationales for the development of HFC tech-

nologies, as well as the field’s challenges; these will not be

restated here.

1.1. Views about hydrogen and fuel cell technologies

Concerted attention to opinion about hydrogen-related tech-

nologies remains a relatively recent phenomenon. One recent

review of the hydrogen-focused opinion research [13] divides

this work into studies focused on awareness and knowledge,

perceptions and acceptance, views about fueling stations, the

public’s willingness to pay additional costs, and mental

imagery of the technologies. In most cases, studies touch on

several of these topics. Most of the research have involved

quantitative survey techniques, though qualitative research

has sometimes been used alongside a survey [14e16] or in the

context of exploratory work [17,18]. And, while much of the

cited work has appeared in peer-reviewed journals, a number

of frequently cited studies have appeared as industry- or

government-sponsored reports. Zachariah-Wolf andHemmes

[19] are one of the few studies to include an experimental

component. Most studies are focused on European or British

samples, reflecting European Commission support for such

work. Only a small number of studies [20e22] include North

American respondents. The current study is therefore some-

what unique in focusing on an American population.

With regard to awareness and knowledge, the general

finding from the previous work is that most people know little

about HFC technologies. This was the finding of initial work by

Atlmann and Graesel [23] and, while respondents were often
aware of specific projects [24,25], low knowledge continues to

be the case whether the focus is on members of the public

asked about the acceptability of specific fuel-cell applications

such as buses [20,26,27] and storage facilities [28], or on

potential operators of HFC technologies such as taxi [15] or bus

drivers. Both random samples of the general public [19,22] and

samples from specific relevant populations [16,18] all point to

relatively low HFC knowledge. The only study where there

were relatively high levels of knowledge was a German study

of BMW workers that found high levels of acceptance and an

emphasis on the environmental and personal benefits [18].

Despite low levels of knowledge, most studies find rela-

tively little concern about HFC technology risk, high levels of

acceptance, and some willingness to pay a small additional

cost for access to HFC technologies [13]. Such results are

consistent with work in the area of science and risk commu-

nication that cautions about expecting a substantial rela-

tionship between knowledge and technology acceptance

[29e32]. Rather, as several recent hydrogen-focused studies

have pointed out [14e18], the risk communication literature

emphasizes the role that variables such as trust in key deci-

sion-makers, rather than science literacy, play in technolog-

ical acceptance [33,34]. The main study in which risk

perceptions were a key factor in views about hydrogen

focused on a hydrogen refueling facility where there had been

previous disagreements between government decision-

makers and local residents. Those charged with operating the

technology focused less on safety and more on technical

concerns about performance [15,25]. Consistent with the

experimental work of Zacharias-Wolf and Hemmes [19] and

contemporary work on social perception of nanotechnology

[35e37], Yetano Roche et al. [38] caution that almost all current

studies involve respondents with very limited direct or

mediated experience with HFC technologies.

The current study is unlike most previous work in that,

while it includes consideration of knowledge and risk

perceptions, the workers surveyed were using HFC technolo-

gies in their day-to-day work. While trust is not explicitly

addressed in the current study, the focus here on interper-

sonal discussion reflects an expectation that everyday talk

among family, friends, colleagues, and others, makes an

important contribution to the process of building and

destroying trust. This is important because, while trust is

difficult to foster, one factor underlying trust is a sense of

shared values [33]. There is also the hope that well-executed

public engagement involving fair procedures and respect for

participants can help build a sense of shared identity and,

ultimately, trust [4,39]. The focus on interpersonal discussion

is also a unique aspect of this study.

1.2. Opinion leadership and interpersonal discussion

In this regard, drawing on classic [40] work from political

communication, Nisbet has argued that those who wish to

foster societal support for addressing climate change need to

take advantage of opinion leaders in society to foster desired

perspectives (positive views about HFC technologies, in the

current context) within-social-networks [1]. The original

concept of the ‘two-step-flow’ focused on how self-selected

individuals characterized by higher levels of media use and
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knowledge pass on their perspectives to others. By operating

within existing social networks, opinion leaders can be

expected to have relatively higher levels of communicative

credibility. Childers [41] has emphasized the concept of issue-

specific opinion leaders, while Weimann and his colleagues

have argued in favor of searching for “influentials” based on

measures of personality strength [42e44]. Keller and Berry [45]

have also described the work of the polling firm Roper ASWon

influentials over more than half a century, and an enormous

body of literature has described the role of early adopters in

the “diffusion of innovation” [46].

While early adopters do not necessarily share their views

with other [1,47], Kelly [48] explicitly recognizes diffusion of

innovation as the grounding for his work aimed at identifying

opinion leaders in the gay community and using them in

campaigns to reduce risky sexual behavior. Attempts to

replicate this type of campaign in the UK were not successful

[49], but the underlying concept of taking advantage of

opinion leaders is at the heart of Nisbet’s [50] proposal. Besley

[51], for example, explored the degree to which citizens who

took part in engagement activities around both nanotech-

nology and HFC technologies reported speaking to others

about their experiences. More generally, Southwell and his

colleagues [2,52] have reviewed and explicated the role of

intended and unintended interpersonal discussion in the

context of media campaigns, and interpersonal discussion

has recently been the focus on a range of studies related to

public engagement. The current study draws on this work by

exploring the degree to which Childers’ issue-specific opinion

leaders [41] and Weimann’s [42] personality-based general

opinion leaders are present in the South Carolina HFC worker

community. It then assesses the role of these variables as

predictors of interpersonal discussion.

1.3. Summary of key literature

In summary, as with previous research, the current study

seeks to understand a specific population’s perceptions of HFC

technologies’ risks and benefits. However, the current study

also includes additional consideration of interpersonal

communication based on opinion leadership literature that

identifies such behavior as a key to how people develop views

about new subjects. The focus below is therefore on first using

descriptive statistics to highlight key variables related to both

technology perceptions and communication and then using

standardmultivariatemethods to explore the degree to which

the technology-oriented and opinion leadership oriented

variables predict communication behavior. In other words,

the goal is to assess the HFC technology workers views and

determine how these views are associated with a specific

behavior that the literature suggests may be central to future

technology adoption. The final models therefore address both

the predictors of opinion leadership behavior and, ultimately,

interpersonal discussion.

1.4. South Carolina context

As noted, a range of actors in South Carolina have made the

development of a regional HFC technology industry a strategic

priority. At the time of this research, several organizations
had begun to integrate such technologies into their regular

activities and theworkers at these organizations represent the

population of interest for the current work. The largest of

these organizations is a factory that is using fuel-cell-powered

forklifts, but fuel cells are also in use in smaller application

across the state. Specifically, the University of South Carolina

is using fuel cells to heat water in a residence complex and to

power the baseball stadium scoreboard. A local TV stations

are using fuel cell-powered cameras. A city facility has

installed equipment for refueling hydrogen fuel-cell buses. A

large military base and mobile telephone company have both

installed fuel cell-powered backup generators for critical

equipment. And, finally, local police officers are using a fuel-

cell-powered Segway Human Transporter.

In total, the South Carolina Hydrogen and Fuel-Cell Alli-

ance (SCHFCA) identified approximately 100 non-managerial

workers using HFC technologies as part of their jobs over the

previous year (about two-thirds of these individuals were

using the fuel-cell forklifts). This means that, in contrast to

previous studies where many participants had only limited

experiencewith hydrogen power, South Carolina has a unique

population of individuals with substantial, real-world expe-

rience. The focus was placed on non-managerial workers

because of a desire to focus primarily on individuals for whom

exposure to HFC technologies was a by-product of their posi-

tion, rather than something they necessarily chose for

themselves.
2. Methods

2.1. Research goal and analysis method

As suggested above, the goal below is to use descriptive

statistics to highlight key attributes of HFC technology

workers in South Carolina and to then use the underlying data

to present an assessment of the degree to which the variables

described are associated with interpersonal discussion.

In addition to exploring the frequencies for the key vari-

ables (explicated below), the normal distribution of the

variables enables the use of an ordinary least squares

regression [54] model to predict interpersonal discussion.

Equivalent models are also provided for issue-specific and

general opinion leadership to help put the interpersonal

discussion model in context. The independent variables used

to predict opinion leadership will be demographics,

perceived investment potential, media use, risk/safety

perceptions, views about the environment, and views about

the need to reduce reliance on foreign oil imports. The same

independent variables, as well as the opinion leadership

measures, are used to predict interpersonal discussion.

While the opinion leadership measures come from the

research described above, the variables focused on specific

views about HFC technologies (e.g., views about environment

or foreign oil) were drawn from the general literature on the

rationale for HFC technology development [10e12] and of the

key aspects of the argument that the SCHFCA uses in its

technology promotion work. The interpersonal discussion

model is central because it highlights who is currently most

likely to disseminate views about HFC technologies to others

http://dx.doi.org/10.1016/j.ijhydene.2010.06.002
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Table 1 e Demographics of SC HFC respondents.

Average Age 41 (SD ¼ 8.67)

Gender 84% male

Race 79% white

Less than college degree 63%

Bachelors degree 29%

University education (including graduate) 7%

n ¼ 70.
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and who technology proponents might therefore work with

for technology promotion purposes.
2.2. Survey implementation

The population for this study was all regular non-managerial

workers in South Carolina that are required to operate HFC

technologies in their everyday activities. The SCHFCA identi-

fied workplaces with relevant technology and made contact

with onsite managers to identify workers. In August 2009, an

SCHFCA employee then either traveled to the workplace to

distribute the three-page survey or mailed it directly to the

identified workers. The SCHFCA’s position within the South

Carolina HFC community enabled high levels of cooperation

from managers.

To ensure participant privacy, satisfy human subject

protection requirements and limit respondents’ sense that

they needed to provide certain answers (demand effects),

most respondents were asked not to put their name or

workplace on the survey and were given a sealable, postage-

paid envelope within which to place the survey once it was

complete. The workers could then either give it back to

the SCHFCA representative or mail it directly to the univer-

sity-based first author. The survey identified the principal

investigator as a university-based researcher who was

collaborating with the SCHFCA but who would handle all data

independently to ensure confidentiality.When the first author
Table 2 e Risk perceptions of SC HFC respondents.

2 1

Perceptions of HFC Risk

I DO NOT WORRY about the safety of hydrogen

and fuel-cell technology

33% 30%

If an accident were to happen with hydrogen and

fuel-cell technology, the results would NOT likely

be FATAL

12% 36%

Any risks associated with hydrogen and fuel-cell

technology are WITHIN MY CONTROL

18% 50%

Perceptions of HFC Related Risks

I DO NOT WORRY about the impact of

global climate change

17% 17%

I DO NOT WORRY about the impact of air pollution

on health and the environment

10% 17%

I DO NOT WORRY about America’s dependence

on foreign oil

13% 4%

n ¼ 68.
received the surveys, these were entered into a spreadsheet

and any information that could be used to identify partici-

pants was erased. Caution was used in handling the data

because some of the questions on the survey asked partici-

pants to assess the viability of the application. As such, to

avoid potentially identifying specific individuals, some data (e.

g., education and workplace) are not segmented below as

much as the data would technically allow.

In the end, 70 of the approximately 100 individuals the

SCHFCA believes use HFC technologies in their workplace

replied. The research involves an attempted census and it is

not, therefore, appropriate to report statistics related to

sampling error. Rather, the main sources of potential error in

the current study are measurement and non-response error,

both of which are also present in sampling-based studies. An

attempt was made to reduce measurement error through the

use ofmultiplemeasures for key constructs (i.e., issue-specific

opinion leadership) as well as through the use of measures

adapted from previous studies. We attempted to minimize

non-response error by ensuring that respondents could

respond freely and at their own leisure. Further, it is difficult

to know the exact population or to imagine that, even if the

population were known, to obtain full participation. Although

we have no reason to think they are systematically biased in

one direction or another, these limitations suggest that the

exact numbers presented should be read with caution, given

the focus on a single state, caution should also be made when

attempt to interpret the results for other locales. Finally, while

we report significance levels below as though we had a con-

ducted random sample survey, the census-based approach to

data collection means that all of the relationships are tech-

nically significant.

2.3. Participant demographics

Most of the participants in the survey did not attend univer-

sity or college and weremale and white. Participants were not

asked for their income. According to the U.S. Census Bureau,
�1 �2

25% 12% I WORRY about the safety of hydrogen and

fuel-cell technology

28% 25% If an accident were to happen with hydrogen

and fuel-cell technology, the results would likely

be FATAL

21% 12% Any risks associated with hydrogen and fuel-cell

technology are BEYOND MY CONTROL

31% 31% I WORRY about the impact of global climate change

30% 40% I WORRY about the impact of air pollution on health

and the environment

20% 59% I WORRY about America’s dependence on foreign oil

http://dx.doi.org/10.1016/j.ijhydene.2010.06.002
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Table 3 e Experience with HFC Technologies (Since I started working with hydrogen and fuel cells I have become.).

�2 �1 Same 1 2

LESS positive about the safety of the

technology

1% 7% 33% 31% 27% MORE positive about the safety

of the technology

LESS positive about the value of the

technology for U.S. energy independence

1% 1% 26% 37% 34% MORE positive about the value of the

technology for U.S. energy independence

LESS positive about the value of the

technology for economic development

3% 6% 23% 44% 24% MORE positive about the value of the technology

for economic development

LESS positive about the environmental

value of the technology

1% 6% 23% 39% 31% MORE positive about the environmental

value of the technology

n ¼ 69.

i n t e r n a t i o n a l j o u r n a l o f h y d r o g e n en e r g y 3 5 ( 2 0 1 0 ) 8 4 0 7e8 4 1 6 8411
about 74% of South Carolinians are white and 27% have

a bachelor’s degree or higher. This means that survey partic-

ipants are slightly more likely to be white and slightly more

educated than the average South Carolinian. Table 1 provides

a summary of key characteristics.

2.4. Measures

Multiple measures of key concepts were used whenever

possible. Also, when meaningful, response options were

numbered from �2 to þ2 with such that the middle point (if

provided) would represent a neutral opinion. Scales were

created by a simple arithmetic summation of the underlying

questions (i.e., they were not differentially weighted). Cron-

bach’s alpha is reported below as a measure of each scale’s

internal reliability [53], but exploratory factor analyses were

also conducted to ensure that questions reported as scales

were indeed measuring a single construct.

The survey included three questions to assess risk percep-

tions based on Slovic’s [55] division of risk perceptions into

dimensions ofworry (2 questions) and concerns about control/

uncertainty (1 question). A four-point semantic differential

scale was used with values between ‘20 for a positive assess-

mentand ‘-20 for anegativeassessment.While traditionally the

two dimensions are unique, they all appeared to measure

a single construct in this study. They are therefore added

together to create a single scale (M ¼ �0.36, SD ¼ 3.59,

alpha¼0.78,n¼69). Inaddition, threeseparatequestionsasked

about the degree to which respondents worried about climate

change (M ¼ 0.44, SD ¼ 1.53, n ¼ 68), air pollution (M ¼ 0.75,

SD¼ 1.42, n¼ 68), and U.S. dependence of foreign oil (M¼ 1.12,
Table 4 e SC HFC Respondents’ perceived investment potentia

�2 �1

Hydrogen and fuel-cell technology is a BAD

investment for the federal government

10% 11%

Hydrogen and fuel-cell technology is a BAD

investment for state government

7% 11%

Hydrogen and fuel-cell technology is a BAD

investment for local government

7% 13%

Hydrogen and fuel-cell technology is a BAD

investment for businesses

7% 11%

Hydrogen and fuel-cell technology shows

LITTLE promise for the near future

10% 11%

n ¼ 69.
SD ¼ 1.42, n ¼ 67). Table 2 contains the frequency for each of

these variables. The variables for climate change and air

pollution are highly correlated (r ¼ 0.87, p < 0.00) so these are

combined for the analysis below (M ¼ 1.19, SD ¼ 2.85, n ¼ 68).

Self-reported experience with HFC technologies was

measured in a way similar to the issue-specific worry ques-

tions and included a focus on the degree towhich respondents

said they had become more or less positive about the safety,

value in achieving energy independence, economic potential,

and environmental potential of HFC technologies. While each

question had a different focus, their overall emphasis on

experience led these to be highly correlated and they were

therefore combined into a single experience scale (M ¼ 3.51,

SD ¼ 3.27, alpha ¼ 0.88, n ¼ 70).

Perceived investment potential was assessed with a series

of semantic differential questions that each addressed

a different actor, including federal, state, and local govern-

ment, and business, as well as an overall question about

perceived future promise of HFC technologies. These are

highly correlated and therefore added together to create

a single measure of perceived investment potential (M ¼ 5.06,

SD ¼ 5.94, alpha ¼ 0.95, n ¼ 68).

Media use, a key predictor of opinion leadership behavior,

wasmeasuredusing a simple exposure assessment (measured

in minutes) for seven different types of content. The most

common form of (reported) media use was television news,

with about 1 h of daily exposure per worker. Respondents also

indicated that they read the local newspapers about 45minper

day and national newspapers about 25 min per day. Respon-

dents reported about 30min each of exposure to more specific

types of media (and these could potentially overlap with other
l.

1 2

26% 51% Hydrogen and fuel-cell technology is a GOOD

investment for the federal government

31% 49% Hydrogen and fuel-cell technology is a GOOD

investment for state government

31% 47% Hydrogen and fuel-cell technology is a GOOD

investment for local government

31% 49% Hydrogen and fuel-cell technology is a GOOD

investment for businesses

26% 51% Hydrogen and fuel-cell technology shows

GREAT promise for the near future

http://dx.doi.org/10.1016/j.ijhydene.2010.06.002
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Table 5 e Media exposure.

Minutes SD

1. Reading local news (including online)? 43.81 36.25

2. Reading national newspaper (including online)? 26.06 28.79

3 Watching television news (including online)? 59.68 68.02

4. Watching or reading news about science and

technology?

35.58 54.37

5. Watching or reading news about then

environment?

23.96 32.41

6. Watching or reading news about economics or

business

30.04 31.78

7. Watching or reading news about national

security issues

29.36 41.75

n ¼ 69.

i n t e rn a t i o n a l j o u r n a l o f h y d r o g e n en e r g y 3 5 ( 2 0 1 0 ) 8 4 0 7e8 4 1 68412
types of media use). All of the media use variables were

combined intoa singlemeasureofmediaexposure (M¼ 248.49,

SD ¼ 220.65, alpha ¼ 0.84, n ¼ 68). Because this measure may

giveadditionalweight to issue-specificmediause, it shouldnot

be viewed as a measure of total minutes using media. The

strategic priority given to HFC technology development in the

state of South Carolina may have made HFC coverage more

commonthan inother localesbutnoresearchhasattempted to

assess this hypothesis or to evaluate the tone or content of the

available coverage (Table 5).

Issue-specificopinion leadershipwasmeasuredwithseveral

statements adapted from the work of Childers [41]. Six state-

ments were provided and were highly correlated (M ¼ �0.49,

SD¼ 4.48, alpha ¼ 0.88, n ¼ 70). General opinion leadership was

measured with three additional questions adapted from Wei-

mann [42]. These were also combined into a single measure of

issue-specific opinion leadership with acceptable reliability

(M ¼ 1.92, SD¼ 1.98, alpha ¼ 0.74, n ¼ 69) (Table 6).
Table 6 e SC HFC respondents’ issue-specific and general opin

Str
dis

Issue-specific opinion leadership

When I talk to others about HFC technology, I provide a

great deal of information.

4%

My friends often use me as a source of knowledge in

discussions about HFC technology.

14%

In a discussion about HFC technology, I would be the most

likely to convince others of my views

4%

People I know are more likely to ask me about HFC

technology than others.

13%

I tell others more about HFC technology than they tell me. 4%

Overall, I am a source of advice about HFC technology to others. 6%

Mean (SD) 8%

General personality-based opinion leadership

I enjoy convincing others of my opinions. 3%

I often give advice and suggestions. 0%

I like to assume responsibility. 0%

Mean (SD) 1%

N ¼ 69.
Interpersonal discussion was measured by asking about

how often respondents had talked to four different types of

people about HFC technologies during the past six months.

This variable was initially recorded as an ordinal variable but,

for the purposes of analysis, it was recoded based on the

category mid-point (with 10 þ equal to 12) to create a contin-

uous variable with the unit ofmeasurement being the number

of people with whom the respondent indicated they had

talked about HFC technologies. Recoding also enabled adding

the four talk variables together for a single measure of inter-

personal discussion (M ¼ 11.17, SD ¼ 11.85, alpha ¼ 0.85.

n ¼ 70) (Table 7).
3. Results

3.1. Views about the technology

A number of interesting patterns emerge in the frequency

distributions for the different question blocks.

With regard to risks (Table 2), on average, respondents felt

that HFC technologies were safely manageable. While 51%

thought accidents would be fatal, only about one-third of

respondents expressed either worry or a sense that the risks

were beyond the individual’s control. Respondents further

reported that their experiences with HFC technologies made

them feel more positive about safety (Table 3).

Respondents also said they saw the potential for substan-

tial benefits from HFC technologies. The survey showed that

about two-thirds of workers said they worried about climate

change, air pollution, and U.S. dependence on foreign oil

(Table 2). The survey also, however, showed that respondents

said that their experiences were making them more positive

about HFC technologies’ potential to help solve environmental
ion leadership self-reports.

ongly
agree

Disagree Neutral Agree Strongly
agree

17% 53% 21% 4%

34% 40% 7% 4%

19% 44% 29% 4%

30% 35% 19% 3%

14% 31% 43% 7%

31% 41% 17% 4%

(5%) 26% (9%) 38% (5%) 23%

(14%)

4% (2%)

9% 46% 34% 7%

6% 28% 55% 12%

4% 30% 41% 25%

(1%) 6% (3%) 35% (10%) 43%

(11%)

15% (9%)
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Table 7 e SC HFC respondents’ self-reported interpersonal discussion.

None 1 or 2 People 3e5 People 6e9 People 10 þ People

Colleagues at work who do not directly use hydrogen or

fuel-cell technologies in their job

21% 39% 26% 9% 6%

Family members 27% 39% 26% 3% 6%

Friends and neighbors 36% 20% 16% 11% 17%

Other people in your community (e.g., fellow church members,

or people who are part of any type of local organization

that you in which you participate)

64% 17% 4% 6% 9%

n ¼ 70.
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problems, and decrease U.S. energy dependence. They also

saw the potential for HFC technologies to provide economic

opportunity (Table 3). Additional questions specifically

focused on economic potential (Table 4) suggest that the

surveyed workers overwhelmingly saw investment in HFC

technologies by a range of actors as a good idea.

3.2. Opinion leadership behavior

The overall mean for issue-specific opinion leadership was

less than zero, suggesting that the majority of respondents do

not see themselves as leaders when it comes to HFC

communication. There were, however, some specific areas

where respondents indicated relatively high levels of the
Table 8 e OLS regression for opinion leadership and interpers

Issue-specific
Opinion

Leadership

r B SE r

Intercept �4.365 3.325

Age 0.002 �0.013 0.067 0.03

Gender (male ¼ 1) 0.095 0.504 1.59 0.09

Race (white ¼ 1) 0.132 2.004 1.47 �0.03

Education

(high school ¼ 1)

0.099 0.387 1.14 0.01

Media Use 0.266* 0.006 .003** .17

Perceived risk of

HFC tech.

�0.53 0.048 .171 �.16

Concern about

environment

0.047 �0.065 0.224 �0.12

Concern about

foreign oil

�0.059 0.226 0.454 0.00

HFC tech. invest.

potential

�0.053 �0.143 0.115 0.18

HFC tech. experience 0.224* 0.462 0.221* 0.19

Issue-specific opinion

leader.

e 0.20

General opinion

leader.

0.203* e

R2 ¼ 0.196; Adj-R2 ¼ .052 R2 ¼ 0

F(10, 66) ¼ 1.362, p < .222a F(10, 6

#p < .10; *p < .05; **p < .01 (one-tailed test), pairwise deletion, n ¼ 68e70.

a Reduced models that include only the variables that showed a signific

(F[2, 68] ¼ 4.640, p < .013, adj-R2 ¼ .097, and F[5, 66] ¼ 1.975, p < .095, ad
behaviors associated with opinion leadership. About 50% of

respondents indicated that they were likely to be a source of

HFC information (“tell others”). Also, a third of respondents

indicated that they thought they could convince others to

adopt their views about HFC technologies, and about a quarter

indicated that that they provide a great deal of information

about HFC technology in their conversations. Overall, an

average of about 27% of workers agreed or strongly agreed

with the questions used to assess issue-specific opinion

leadership, though only about 4% of workers strongly agreed

with these measures.

Higher percentages expressed views consistent with

general opinion leadership as personality strength, with more

than half of the respondents indicating that they like to give
onal discussion.

Opinion Leadership
as Personality

Strength

Interpersonal
Discussion

B SE r B SE

1.724 1.528 0.128 �3.933 8.508

1 �0.011 .031 0.256* 0.266 0.167#

0 �.071 0.729 �0.052 3.633 3.943

7 �0.182 .677 �0.114 2.797 3.724

7 �0.108 .522 �0.032 �0.193 2.825

5# 0.002 0.001* 0.233* 0.007 0.007

7# �0.067 0.078 �.180# �0.446 0.427

1 �0.170 0.103# 0.105 1.017 0.568#

2 �.049 0.209 0.166# 1.963 1.131*

9# 0.037 0.053 0.132 0.592 0.290*

8* 0.104 0.102 �0.114 �1.628 0.572**

3* e 0.199* 0.626 0.335*

e 0.137 0.562 0.730

.144; Adj-R2 ¼ �.009 R2 ¼ 0.327; Adj-R2 ¼ 0.178

6) ¼ .940, p < .504a F(12, 66) ¼ 2.191, p < .025

ant relationship with the dependent variable have significant F-tests

j-R2 ¼ .069).
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advice and to assume responsibility. On average, 58% agreed

or strongly agreed with these statements, though again, the

portion strongly agreeing was much smaller (15%).

When it came to actual talk behavior, the average level of

talk suggests that each person has talked to more than 10

people about HFC technologies over the past six months.

The frequency table shows, however, that there is a broad

range in the level of interpersonal discussion with some

people talking quite a lot but more people talking very little.

Overall, it appears that about one-third of respondents

talked to 11 individuals or more, while another third talked

to less than 4 (meaning a third talked to between 5 and 10

individuals).

3.3. Multivariate analysis of opinion leadership and
interpersonal discussion

The twomodels for opinion leadership, which provide context

to the final model for interpersonal discussion, suggest that

opinion leadership behavior exists relatively independently of

specific views about HFC technology. In this regard, the model

for issue-specific opinion leadership explains only 5.2% of the

overall variance with only the variables for media use and

a positive experience with the technology providing any

explanatory power after controls. In contrast, media use and

relatively lower level of concern about the environment

predicts general opinion leadership as personality strength.

Demographic variables are not significant correlates of

opinion leadership in this population.

In contrast, the interpersonal discussion appears to be

predicted by HFC technology variables as well as opinion

leadership variables with the overall model explaining 17.8%

of the variance. The model suggests that age, concern about

the environment, concern about foreign oil imports, percep-

tions of the value of HFC technology investment, positive

experience with HFC technologies, and issue-specific opinion

leadership are all predictors of interpersonal discussion

behavior (Table 8).
4. Discussion and conclusions

The current assessment of HFC workers in South Carolina

clearly indicates that those who are working with HFC tech-

nologies are having positive experiences. The data presented

on risk perceptions indicate thatmost respondents see little to

no fear in HFC technologies and, perhaps more importantly,

the respondents indicated that their experience was making

them more positive across a range of areas. When asked to

assess whether investing in HFC technologies remains a good

idea, they were overwhelmingly positive.

On their own, the opinion leadership measures suggest

that a number of South Carolina’s HFC workers could be

considered both issue-specific and general opinion leaders

(personality-based). While most respondents reported neutral

or negative views, substantial numbers also reported positive

views. The fact that only a small portion of respondents

strongly agreed withmost of the opinion leadershipmeasures

highlights that, as would be expected, such behavior is far

from universal. However, the presence of opinion leaders
within the HFC worker population also means that, while

many workersmight be willing to talk about their experiences

with HFC technologies if asked, there is also a group of indi-

viduals who might relish the opportunity. The fact that

opinion leadership is unevenly distributed is also represented

in the assessment of interpersonal discussion. Some individ-

uals, whether by dint of opportunity or personality, are

already out in their communities telling people about HFC

technologies.

The multivariate analyses show that opinion leadership

characteristics, particularly issue-specific leadership charac-

teristics, are predicted by both media use and positive expe-

riences. General opinion leadership was also predicted by

media use but the failure for this variable to predict inter-

personal talk suggests it may be less important to those

interested in fostering HFC talk than the more targeted, issue-

specific measure. The importance of media use in predicting

discussion is not particularly surprising as such behavior is

often considered characteristic of opinion leaders [1].

However, the relationship between positive HFC technology

experience and issue-specific opinion leadership should

reassure those interested in fostering broader use of HFC

technologies that they are on the right track. The fact that

these models do not explain a substantial amount of variance

may not be particularly surprising as the characteristics

relevant to opinion leadership are somewhat distal to specific

views about technology. The real value of these variables,

however, is revealed in their relative relationship to inter-

personal discussion.

In this regard, the interpersonal discussion model shows

that those who are talking about HFC technologies are doing

so because of both HFC-specific and non-HFC-specific

reasons. As the literature on opinion leadership suggests,

issue-specific opinion leadership characteristics are one such

factor. The other is that those who discuss HFC technology are

also more likely to have concerns about issues such as the

environmental or the country’s energy-supply. In other

words, other things being equal, those who are already talking

about HFC technologies tend to be the kind of people who

have concerns about environmental and energy issues but

have had good experiences with HFC technologies. They also

tend to be older and see the investment potential of these

technologies. The hope for those charged with fostering wider

adoption of HFC technology is that the types of individuals

identified by the model for interpersonal discussion can be

harnessed.

Indeed, such proponents may be able to use the results

reported here for several purposes. First, if speaking with

potential HFC technology adopters, they can emphasize that

workers, many of whom have personal environmental and

political concerns about traditional energy technologies,

appear eager to accept HFC technologies in the workplace. It is

noteworthy, in this regard, that most of the workers in the

current study had not gone to college and received only

limited training related to HFC technologies. Second, the fact

that people are having good HFC technology experiences and

that these experiences are associated with interpersonal

discussion could be used to reassure funding organizations

that support for demonstration projects can result in positive

outcomes for participants. Third, proponents could draw on
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the results to argue for the potential value of providing

existing opinion leaders within the workforce with the

resources to enhance the dissemination of positive messages

about HFC technologies. Doing so might expand the impact of

these issue-specific opinion leaders.

Future research needs to test the degree to which interper-

sonaldiscussionhas impact ondiscussionpartners’ perceptions

of bothHFC technologies and views aboutdecision-makers (e.g.,

trust). Such work is at the heart most risk communication work

and should include both additional quantitative work as well as

qualitative work aimed at delving into the factors that may

contribute to opinion leadership on HFC issues.

Ironically, the fact that HFC technologies appear to have

been integrated into the workplace with relatively few prob-

lems (and almost no training) may limit the scope of potential

conversation topics. In otherwords, inasmuchas people like to

talk about things that have happened, the unproblematic

arrival of fuel cells in the workplace may limit the depth or

amount of interpersonal discussion. Nevertheless, it may also

be interesting to explore the degree to which participants felt

theyhadavoice in thedecision touseHFCtechnologiesand the

degree to which such attitudes affect views about HFC tech-

nologies. Past experience in the field of emerging technology

communication (i.e., the referenced work on biotechnology

and nanotechnology) clearly shows that the potential value of

a technology is not the only factor that determines whether

a technology will be successful. Ultimately, those who believe

HFC technologies have the potential to provide useful services

e as well as those that may have concerns about such tech-

nologies e should ensure that they consider the interpersonal

dynamics at the heart of opinion leadership research.
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