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To maximize national investments in science gateways (SGs) and cyberinfrastructure
(CI), understanding and harnessing the factors that enable user adoption are critically
valuable. In this article, we discuss how the social science concepts of influencers and
opinion leaders apply in SG/CI domains and help drive user adoption. We identify three
key aspects of influencers based on a systematic analysis of 132 interviews with SG/CI
users and experts from 2016–2019: who they are, what qualities they possess, and how
they communicate. We find that SG/CI influencers will be most effective if they possess
mentoring roles, are active and visible members of an academic or professional
community, and facilitate growth within SG/CI at the individual and community levels.
We also outline 12 techniques organized under four methodological approaches that
SG/CI staff can employ to recruit influencers to help promote adoption.

A s science gateways (SGs) and cyberinfrastruc-
ture (CI) continue to receive federal funding
(such as from the NSF) for development, it is

increasingly important to understand what factors can
facilitate user adoption. Otherwise, the SG/CI commu-
nity may miss the opportunity to optimize such invest-
ments. Kee et al.1 argued that “If you build it, they will
come” is a fallacy, instead proposing the modification,
“If you build it, promote it, and they trust you, then they
will come.” In other words, intentional strategies need
to be implemented to stimulate SG/CI diffusion.

One way to promote SG/CI with trust is through
a network of influencers and opinion leaders who
can informally encourage their near peers to con-
sider adopting SG/CI. The role that we know as an
“influencer” at the advent of social media actually has
a long history of more than a century in social science
research as an “opinion leader.” However, limited
efforts have been carried out to introduce this body of

literature to the SG/CI community. This article seeks to
close this gap.

To accomplish the stated goal, this article is set up
with the following sections. First, we provide a brief lit-
erature review of opinion leadership, with the goal of
setting up a theoretical understanding of what we sim-
ply refer to as “SG/CI influencers” for the rest of the
article. Second, we introduce four interrelated research
questions (RQs) as well as the data analysis methods
employed to answer the RQs. Third, we present our
answers to the RQs. Finally, we conclude the article
with some practical implications.

A BRIEF REVIEW OF RESEARCH
ON OPINION LEADERS AND
INFLUENCERS

People vary in the amount of influence they exert on
their peers, and some people are more influential than
others at diffusing ideas or innovations. Influencers are
individuals within a community who naturally and infor-
mally influence their near peers and lead others’ opin-
ions about something new. In the research literature,
influencers have a long history, including being studied
as opinion leaders as early as 1906 regarding law and
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opinion in England2 and, later, as market mavens in
marketing research.3 Different terms invoke different
bodies of literature, although there is much overlap. In
this article, we choose to use the term “influencers” to
encompass research on opinion leaders, marketmavens,
etc. At the heart of these research studies is the identifi-
cation of socially influential individuals from within a tar-
get community to help rally a new idea, new technology,
or simply anything perceived as new to themasses.

In technology and marketing research, “market
mavens” know a lot of information about products in
the marketplace, and they know how to look and shop
for new products.3 A unique aspect of market mavens
is that they also know products that they do not per-
sonally use, so their friends and family members often
turn to them for advice whenever someone is looking
to purchase a new product.4 In mass communication
research, influencers are regarded as important gate-
keepers. Katz and Lazarsfeld5 argued that broadcast
news information often flows to the influencers first,
who then pass it on to others in their social networks
but often coupled with their personal opinions about
the news. Therefore, they informally influence many
others about how to think about the news.

In public health research, influencers have been
regarded as partners in cultural communities if change
agentswant to promote a newhealth behavior. For exam-
ple, Kadushin6 reported that influencers (e.g., religious
leaders or village elders) often represent the cultural
norms of a community, so change agents (i.e., professio-
nals coming from outside to introduce an innovation to a
community) can strategically partner with influencers to
help promote a newhealth behavior that otherwisewould
face skepticism and resistance or simply be ignored.

Burt7 suggests that opinion leaders are better clas-
sified as “opinion brokers,” described in terms of social
capital research, as “people at the edge of things”
rather than “people at the top” (p. 37). He distinguishes
leaders within groups from cosmopolitans who facili-
tate the transfer of new ideas between groups and
across boundaries.7 These “brokers” are network entre-
preneurs with high social capital who reach across
gaps in a social network. Boundary spanners, like
brokers, cross organizational or cultural boundaries
to facilitate interactions and the exchange of knowl-
edge between groups of people separated by a gap or
barrier (e.g., different locations, cultures, organizations,
domains, disciplines, or functions).8 Indeed, an opinion
leader’s perceived expertise about an innovation, to
some extent, stems from their greater exchange across
boundaries.9 Research on boundary spanning can focus
on individual traits, skills, and network positions or on
motivations, social identity, and behavior.

According to Dearing et al.,10 influencers often make
up about 5% to 8% of any given population in a commu-
nity and enjoy the respect of others in the community. It
is, therefore, important to consider that influencers can
be for or against an innovation. When they are against
an innovation, they can also influence others in their
community to reject the innovation. However, when
they are pro innovation, change agents can often intro-
duce the innovation; carry out the initial intervention
and support; and, eventually, leave the community,
while the influencers can facilitate a self-sustaining
innovation in the community for the long term.

RQS AND DATA ANALYSIS
METHODS

Given this literature and the goal to close the gap
between influencer research and the SG/CI commu-
nity, we propose the following RQs:

RQ1: Who are SG/CI influencers?
RQ2: What qualities do SG/CI influencers possess?
RQ3: How do SG/CI influencers communicate?
RQ4: How can SG/CI staff identify and recruit
influencers to help spread gateways?

The answers to these questions will suggest a pre-
scriptive model for gateway message design and influ-
encer development in a crucial time of growth for
SG/CI, when the acceleration of user adoption and dif-
fusion is needed.

To answer RQs 1–3, we draw from a systematic
analysis of 132 interviews conducted with domain sci-
entists, computational technologists, and supercom-
puting center administrators, among others, during
2016–2019. During the interviews, the research team
asked participants how they first became introduced
to SG/CI and if their initial introduction involved any
influential people who influenced their initial involve-
ment. If participants identified specific individuals, a
follow-up question was asked about what made these
people influential or convincing.

In this article, we describe a summary of partici-
pants’ responses on the qualities of “SG/CI influencers”
based on the RQs. We present interview excerpts,
accompanied by their participant numbers in the data-
set, to demonstrate how the diffusion story of gateways
fit the literature of influencers and opinion leaders.

Following that, we employ a framework of four
approaches that includes the 10 techniques for identi-
fying opinion leaders by Valente and Pumpuang,11

and we add two additional techniques from our own
research to extend this existing framework. We sys-
tematically walk readers through how they can apply
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this framework to recruit influencers to promote gate-
way diffusion.

RQ1: WHO ARE SG/CI
INFLUENCERS?

The first RQ asks, “Who are SG/CI influencers?” Based
on our analysis, we found that SG/CI influencers tend
to be influencers because they facilitate growth in
SG/CI at two levels: 1) they play a mentoring role (i.e.,
professors, advisors, etc.) to help other individuals
grow, and 2) they are active and visible in a particular
academic or professional community, helping their
community grow. Fundamentally, they are influencers
because they introduce SG/CI to others and pass along
knowledge.

Mentors
Because of SG/CI’s technical nature, the influence of
mentors on new users can be key to facilitating and
accelerating adoption. One participant from Virginia
described his Ph.D. advisor as “the single most influen-
tial person in [his] life” (P057). By fostering growth in
others through mentorship, education, or developing
connections within the SG/CI community, mentors cul-
tivate a sense of trust and confidence, which partici-
pants described as making persuasion regarding and
the adoption of SG/CI tools more likely. As a partici-
pant from Virginia emphasized,

“[Y]our Ph.D. advisor is kind of your boss. So, at
that time, you’re really paying attention to what
they are interested in you working on. And you
have a level of trust at that point too, that the
advisor’s pointing you in the direction that is
going to be a research topic that’s not only
going to grow in the future, and not one
that’s kind of on the decline. For that
reason, some trust in your advisor is influential.”
(P079)

Similarly, a participant from Texas described his
mentors:

“They were very kind to me in terms of guiding
howmywork could be applied to address
simulation needs and various cyberinfrastruc-
tural aspects that tie into simulation work that’s
being done at the lab. And then they really
helped provide a reference for me for the
Texas Advanced Computing Center. . . . [There],
mymanager at the timewhen I first came
on both really supported and encouraged
my explorations in cyberinfrastructure.”
(P030)

Influence does not only occur through one-on-one
mentor–mentee relationships. Several participants rep-
orted that the classroom can also be an avenue for
influencing students to adopt SG/CI. A participant
from Indiana described first being introduced to SG/CI
by her professor in class, who made the technology
“very accessible and interesting, and made an effort
to show us what computational biology could do for us
and how computing clusters could help our research”
(P081). Another participant from Colorado recoun-
ted first being introduced to SG/CI through outreach
educators:

“. . . they were the teachers and the organizer of
this summer school, and the purpose of the
summer school was to expose young people to
what the cyberinfrastructure of their center
was and how to use it for whatever science
goals each of us had.” (P038)

Community
Influencers hold distinctively influential positions at
the center of their communication networks. Our find-
ings suggest that adopters see SG/CI influencers as
playing active, powerful roles within their communities
and maintaining contacts and associations with the
broader SG/CI community and support networks. A
participant from Illinois described the active role of his
influencer in the community:

“[I]t was really a computer scientist who looks
at these problems very differently . . . much
more generally, muchmore scientifically than
the physicist who would look at it like, ‘How can
I solve this physics problem?’ Engaging at that
level that he did with the community. From his
angle, to help—to really work with us on solving
our problems—our cyberinfrastructure prob-
lems. . . . I’ve seen him do that in other commu-
nities too. There are wonderful examples of
how he actually brings—big benefits.” (P013)

Likewise, a participant from California explained
the importance of community engagement for SG/CI
influencers:

“. . . when the community from the bottom up is
engaged with each other and . . . people within
the community are interfacing with the leader-
ship, then I think the top down and bottom up
canmeet in some way. Whereas, without that
sort of on-the-ground community engagement
first, it’s much harder for leaders to have influ-
ence in that space.” (P056)
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Maintaining contacts and associations with the
broader SG/CI community is also seen as an important
aspect of influencers. As a participant from Arizona
described, an influencer is often “one of the big names
in the community” (P029). Similarly, a participant from
Oklahoma described the community connections of
his influencer:

“He had a good working relationship with the
Los Alamos National Lab and Sandia National
Laboratories, and obviously they do a lot of seri-
ous computing and all sorts of stuff like that.
And in the math department, we actually had
our own high-performance computing cluster,
but I never really used it. . . . If he hadn’t talked
to me about it, I’d still just be doing mymath . . .
not doing any programming or high-
performance computing.” (P033)

A participant from Hawaii echoed this sentiment,
explaining, “my director . . . is very much tied into the
whole cyberinfrastructure enterprise in the U.S. and
also, in some respects, internationally” (P011). Individu-
als who play an active role in the community can have
influence and impact over research communities.

To summarize, influencers tend to be influencers
because 1) they play a mentoring role (i.e., professors,
advisors, etc.) and 2) they are active and visible in a par-
ticular academic or professional community. Therefore,
SG/CI influencers will be most effective if they occupy
such roles.

RQ2: WHAT QUALITIES DO SG/CI
INFLUENCERS POSSESS?

Given the important role influencers play in SG/CI
adoption and diffusion, understanding what set of
influential qualities they possess is necessary for creat-
ing a framework for effective communication strate-
gies. In this section, we explore the findings of RQ2,
“What qualities do SG/CI influencers possess?” Analy-
sis of participant responses suggest that influencer
qualities can be categorized into two main types:
boundary spanning and reputational.

SG/CI Boundary Spanners
Analysis of interview data suggests that these influ-
encers possess qualities such as vision, innovativeness,
and being cross-disciplinary. For example, a participant
from Washington said his Ph.D. advisor “played a very
important early role to be a cheerleader for adoption of
Python in atmospheric sciences. He both has imagina-
tion and insight and vision to see . . . why this was a
good idea” (P039). A participant from Texas similarly

said, “The people that influenced [his] involvement were
people with the foresight to recognize the value of mak-
ing computational tools available to students, and . . . in
the broader sense, research personnel” (P069). A partic-
ipant from Colorado said of his influencers, “They’re
smart, energetic, successful people. I think they’re . . .
quite visionary in a lot of ways” (P071).

A participant from Illinois described his influencers
as “new, innovative, unique” (P052). Likewise, a partici-
pant fromArizona described influencers as both having
“the pulse of the community and . . . pushing the
boundaries of what they do” (P021). A participant from
Virginia echoed this sentiment when he described his
influencer as “a real pioneer in my world at the time”
(P057).

On a similar note, a participant from Illinois described
the impact of having an interdisciplinary influencer:

“. . . he’s a computer scientist and I’m a physi-
cist, so we had very different roles. But being
able to work with somebody who’s . . . cross-
disciplinary was pretty amazing. And again, it
has also to do withmy interest in collaboration
and working with people of different back-
grounds.” (P013)

A participant from Illinois described how her two
influencers could comfortably communicate SG/CI to
different audiences:

“[B]oth of those people in particular understand
the technology and understand the business
and people side, so they bridge that gap very
easily. And, they can have very advanced dis-
cussions with a system administrator and a
very advanced discussion with an NSF program
officer, and a very advanced discussion with
the business office. So, they have spikes of
expertise in so many different areas that they’re
believable to a large swath of people.” (P093)

Reputational Qualities
SG/CI influencers also possess reputational qualities
that make them influential. For example, several partici-
pants described their influencers as respected and
trusted “movers and shakers” (e.g., highfliers, leaders,
and achievers). To illustrate, a participant fromWashing-
ton described his influencer as being “a very respected,
tenured full professor” (P039). Similarly, another partici-
pant fromMontana described how one of the main peo-
ple who influenced his involvement with SG/CI was “the
initial founder of the National Center for Supercomput-
ing Applications” (P043). A participant fromWashington,
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DC, said of her influencer, “I’m sure anywhere that [he]
goes, something changes” (P015). A participant from
Nebraska noted how influencers exert outsized impacts
on their communities:

“Sometimes having some of these people who
really push the boundaries or move the commu-
nities forward . . . who are very visible in terms
of they produce a lot of results or socially can
move a community. I just think that so much of
this is people based, where there are just some
people whose impact is outsized compared to
other aspects.” (P018)

Thus, generally, interview participants described
SG/CI influencers as leaders and achievers. Through
acknowledging such qualities, aspirant SG/CI influ-
encers could cultivate attributes that will better pro-
mote and diffuse SG/CI-related messages. Whether
qualities are self-taught or developed through personal
experience, both technical skills and communication
skills can help SG/CI influencers educate and influence
new generations of SG/CI users. While not directly
taught in most academic or professional settings,
these qualities could be cultivated in some or used as
qualities to help identify influencers.

RQ3: HOW DO SG/CI
INFLUENCERS COMMUNICATE?

The third RQ explores how influencers are successful
at persuading others to adopt SG/CI and can provide a
foundation for better communication practices and
SG/CI promotional message design. Analysis of inter-
view transcripts suggests that SG/CI influencers are
skillful communicators. We identify three dimensions
(i.e., what, why, and how) to influencer communication,
including 1) articulating and explaining what SG/CI is,
2) expressing why SG/CI is important for science, and
3) projecting passion and excitement for SG/CI.

What Is SG/CI?
Since SG/CI is complex, the task of explaining SG/CI
can be challenging and tedious. Describing adequately
what SG/CI is to the average person is arguably no easy
task. Balancing the intricate technical discussions with
SG/CI experts and then repackaging such technical
information in simple terms to lay audiences requires
certain communication skills and expertise. They are
able to also put the complexity of SG/CI into terms
most people can understand. A participant from Wyo-
ming described how his influencer could articulate
SG/CI in plain language:

“. . . they could speak to me in a language that
I understood. They’re good at explaining it in a
context that I understood. Most of the better
ones were also good at explaining it to the gen-
eral public, but that isn’t necessarily the same
thing.” (P017)

A participant from California described how his
influencer was able to have intricate discussions about
SG/CI:

“The willingness to have a deep and productive
technical interchange, where it wasn’t just—
here’s our URL and our documentation. If you
like it, use it. If you don’t, go find something
else—instead, we set up a real collaboration.”
(P022)

Echoing the ability to adapt SG/CI information for
different audiences, another participant from Montana
described the way his influencer could communicate
effectively to the broader SG/CI community:

“He came as a scientist who had problems that
opened themselves to being amenable to com-
putational solutions, and the thing that was
most interesting about his approach was that
he understood the importance of two verticals
in cyberinfrastructure, one being applications
and the importance of being able to understand
and explain the impact of cyberinfrastructure
to an applications community and one of the
ways that he did that . . . is the importance of
scientific visualization. So visualization as a way
to explain data, data as a way to explain sci-
ence, science as a way to explain the impor-
tance of the underlying infrastructure that
allowed it to occur. So being able to focus on
the applications as opposed to the hardware,
I think, was a critical component of what I saw
as the success in his stewardship of these
approaches.” (P043)

Influencers are uniquely able to communicate tech-
nically with other SG/CI users while also adapting their
messaging to explain SG/CI to new users.

Why Is SG/CI Important?
Effective opinion leadership also requires the ability to
articulate why SG/CI is useful and meaningful for sci-
ence. To illustrate this point, a participant from Massa-
chusetts said of influencers:

“. . . they also understood the importance of
cyberinfrastructure in research, especially in
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biology. I think they were very instrumental and
very embracing of research—of computational
technology and cyberinfrastructure and apply-
ing them to research computing.” (P006)

In addition, a participant from California empha-
sized the ability to connect SG/CI to the larger impor-
tance of science:

“So, they were smart in their own right in their
own field, all very brilliant people—computer
scientist, an engineer, a biologist. But . . . the
role of cyberinfrastructure . . . was ultimately to
serve the science. So, at the end of the day, all
of the stuff that we put in place—all these
material objects, behavioral practices, ideolo-
gies—at the end of the day . . . were really
champions for making usable CI in the service
of science, research, and engineering. And
that’s something that has driven my ideology, if
you will, and career as well.” (P077)

Similarly, a participant fromNebraska said, “It was . . .
shown by example that this is necessary to do science,
right? I mean, you have to have the CI to run simulations
and do the science” (P023). These excerpts describe
how SG/CI influencers are uniquely able to articulate
the wide-reaching scope and revolutionary potential of
SG/CI, translating what the innovation means to individ-
ual users and scientific knowledge broadly.

How to Communicate About SG/CI
The final dimension to SG/CI influencer communica-
tion includes delivery—the emotional impact of influ-
encer discourse in conveying excitement and passion
for SG/CI and its utility for groundbreaking science. For
instance, a participant from Colorado said, “I think it
was just the excitement they had and then I think the
element of, ‘Hey, this is new research you can do, new
exciting things that cyberinfrastructure can lead to.’
New research or avenue—showing me that path of
how that can work” (P001). Likewise, another partici-
pant from Virginia said about his influencers, “Quite
honestly, their passion for doing what they were doing
was inspirational” (P057). Further, a participant from
Indiana described the following:

“Their passion for what they’re doing. They were
excited about what they’re doing. And I don’t
know, just enabling science. [T]hat’s really—at
my home organization, that’s their mission
statement . . .—“we enable science that
matters” or something like that. And that actu-
ally . . . resonates pretty well with me.” (P053)

And when asked about his influencer, a participant
from Oklahoma explained:

“. . . a lot of it was just his charisma, his sheer
excitement and desire and certainly ability to
share his excitement with others and get them
excited about something as well. So a lot of it
was just his personal joy, his excitement, his
personality that truly kind of wonme over and
mademe think that if this is a guy who really
likes being where he’s at, meaning at Tinker Air
Force Base, and really thinks that I will succeed
if I am there as well, then it’s certainly going to
happen. So just based on his personality, his
charisma, his excitement. Those were the
things that truly influencedme and put me in
the position that I am in today.” (P041)

These themes and excerpts largely support the
position that social science literature on opinion lead-
ers and influencers applies well to the diffusion story of
SG/CI. The next and last RQ helps us further apply this
body of literature to provide practical steps for influ-
encer recruitment.

RQ4: HOW CAN SG/CI STAFF
IDENTIFY AND RECRUIT
INFLUENCERS TO HELP SPREAD
GATEWAYS?

Based on Valente and Pumpuang’s framework11 and
additional strategies from our own research, we orga-
nized 12 techniques (Table 1) for influencer identifica-
tion into four broader approaches to highlight the
common knowledge and/or skillsets that SG/CI staff
could employ to identify and recruit SG/CI influencers.
We introduce the four approaches here to also sug-
gest a progression of how SG/CI staff can start with
1) the observational approach and then progress to
2) the self-directional approach, before adding 3) the
qualitative approach and, finally, 4) the social network
approach. We also add some practical recommenda-
tions to help explain how to carry out the 12 techni-
ques, with the goal of helping SG/CI staff and center
administrators consider how to systematically prepare
an “influencer recruitment plan.”

The Observational Approach
First, SG/CI staff can rely on observations. For example,
they can contact the individuals occupying a leader-
ship position at universities (e.g., chairs, deans, and
provosts) and/or professional associations (e.g., presi-
dents and elected leaders). Using what is known as the
“positional technique,” individuals who occupy some
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leadership positions can automatically be recruited as
influencers. Also, SG/CI staff often already have exist-
ing contacts on campus or in disciplinary domains.
These individuals can be easily recruited to play the
influencer roles, reflecting what is known as the “staff-
selection” technique. These techniques are easy to get
started by SG/CI staff without much preparation and
social science training.

The Self-Directional Approach
Second, SG/CI staff will rely on influencers’ self-direc-
tion. To begin, SG/CI staff can put out a call for anyone
interested in volunteering as influencers. In this case,
little to no screening needs to take place, as those who
are motivated to help would be taken as influencers
immediately. This is known as the “self-selection” tech-
nique. This approach is similar to the Campus Cham-
pion and Gateway Ambassador programs, in which
members are often volunteers.

Moreover, SG/CI staff can also systematically screen
for potential volunteers using the “self-identification”
technique by asking existing and/or new gateway users
to fill out a questionnaire designed to identify certain
influencer qualities. For example, Boster et al.12 include
a 15-statement questionnaire to measure a respond-
ent’s connectedness (e.g., “The people I know often
know each other because of me”), persuasiveness (e.g.,
“When in a discussion, I’m able to make others see my
side of the issue”), and mavenness (e.g., “When I know
something about [an innovation], I feel it is important to

share that information with others”), measured on a
5-point Likert scale from strongly disagree (1) to strongly
agree (5). This questionnaire can be given to partici-
pants at one-on-one consultations, training workshops,
etc., on an ongoing basis so that potential influencers
(those who score at least 60 points or higher out of a
total of 75 points maximum) can be identified and
recruited on a regular basis. The first two approaches
of observations and self-direction can be done easily
by SG/CI staff without any specialized training. The
next two approaches may require some social science
training.

The Qualitative Approach
The third approach is what we call the qualitative
approach. Within this approach, the SG/CI staff can
talk to domain users and/or attend domain-specific
conferences to identify the highflying researchers in
the field. Once identified, these highfliers can be
recruited to serve as gateway influencers. This tech-
nique is known as “celebrity endorsement.”

Next, if the highfliers turn down serving as gateway
influencers, SG/CI staff can ask them to identify who
they would regard as influencers in their domains. In
this case, the first round of highfliers serve as the
“judges” of who may be the influencers in their own
domains. This technique is known as “judge’s ratings.”
During this process, some of the statements from
Boster et al.12 can be utilized as prompts—for example,

TABLE 1. Influencer recruitment approaches and techniques.*

Approach Technique Description

Observational Staff selection Leaders are selected based on community observation.
Approach Positional approach Includes leadership positions such as HPC

administrators, etc.
Self-directional approach Self-selection Volunteers are recruited through solicitation.

Self-identification Surveys with a leadership scale are used to determine
leaders.

Qualitative approach SG/CI highfliers Recruit well-known people who are SG/CI highfliers.
Judge’s ratings Knowledgeable community members identify leaders.
Expert Identification Trained social scientists study communities to identify

leaders.
Social network approach Snowball Leaders are interviewed until no new leaders are

identified.
Sample sociometric Frequent nominations from random respondents are

selected.
Sociometric Frequent nominations from all (or most) respondents

are selected.
Social media Those with the largest number of social media

followers are identified.
Gossip seeds The gossip “social butterflies” in different communities

are identified.

*CI: cyberinfrastructure; HPC: high-performance computing; SG: science gateway.
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“In your field, who would you say are the common
connectors, so the people they know often know
each other because of these connectors?”
“When in a discussion, who in your field is able
to make others see their side of the issue?”
“Who in your domain would feel that it is impor-
tant to share the information with others when
they know something about [an innovation]?”

Moreover, SG/CI staff can also ask the “judges,” “If
you want to spread some gossip in your field, who
would you go to spread it quickly and naturally?” The
names provided in response are referred to as the
“gossip seeds,” another technique used to identify
gateway influencers.

Finally, SG/CI staff who have gone through all of the
techniques at this point would probably have devel-
oped a lot of knowledge about a particular campus or
domain. Given this, they themselves have developed a
certain level of expertise. In this case, they can nomi-
nate individuals whom they believe to be potential gate-
way influencers. This technique is known as “expert
identification.” According to Valente and Pumpuang,11

“experts” can also be ethnographers and social scien-
tists brought in to study the community as objective
outsiders.

The Social Network Approach
The fourth approach relies on social network analysis.
Under this category, an SG/CI staff can start with a
convenience sample of informants (or index cases) on
a campus or domain to nominate potential influencers.
The sample is called a “convenience sample” because
the selection of the index cases is the easiest to recruit
without using any inclusion/exclusion criteria. Then,
these influencers are asked to nominate additional
influencers. This process will be repeated in multiple
rounds until a certain number of individuals have
received a high number of nominations (e.g., five nomi-
nations—having been nominated by at least five others
as potential influencers). This is called the “snowball”
technique.

Next, the SG/CI staff can bemore sophisticated about
the initial sample by ensuring some “representativeness”
of the sample. For instance, the SG/CI staff may think
through how many departments and colleges there are
on campus, howmany divisions and interest groups exist
in a professional association, and/or gender and ethnic
representation. In this case, the inclusion/exclusion cri-
teria are unit membership, gender, ethnicity, etc. There-
fore, the “representative sample” may include a spread
of individuals from all the departments (in the case of a
campus) and divisions (in the case of an association)

while ensuring that there is enough gender and ethnic
representation (or any other appropriate group member-
ships) in the sample. Then, everyone in the sample will
be surveyed once (and only once) to nominate influ-
encers. The names that receive the most nominations (it
could be the top 10 individuals with the most nomina-
tions, or all of the individuals who receive at least five
nominations, or some other predetermined threshold)
will be recruited as gateway influencers. This is called
the “sample sociometric” technique.

Furthermore, a particular unit (e.g., an academic
college with multiple departments) can be interviewed
for nominations with all or almost all members of the
unit. Then, the same criteria as described for “sample
sociometric” will be applied to select potential gateway
influencers. This is called the “sociometric” technique.
Note that this technique may be the most time-
consuming technique, with the difficulty of reaching
the high response rate necessary to make it a census
study or achieve near-census status.

Finally, individuals with the largest number of fol-
lowers or who receive a high number of interactions on
social media posts can be considered influencers in
the digital sense. We call this the “social media”
technique.

As can be gleaned from this discussion, start-up
efforts for enlisting gateway influencers would depend
on whether the staff members are familiar with the
methodologies of some of these techniques (e.g., the
sociometric method requires an understanding of so-
cial network analysis). However, personnel can be
trained on these methods, which could then be imple-
mented in a relatively short timeframe. In an ideal situ-
ation, someone willing to learn can attain the basics in
two weeks to a month. In addition to training SG/CI
staff to carry out these techniques, personnel can also
partner with social scientists who have expertise in
influencer research and/or relevant methodological
techniques. Research computing center administrators
on campuses, science gateway community institutes,
funders, domain experts, gateway champions in vari-
ous domains, and other gateway stakeholders could be
some of the parties involved in creating and/or review-
ing influencer plans.

CONCLUSION
In this article, we first identified three key aspects of
SG/CI influencers: who they are, what qualities they
possess, and how they communicate using our inter-
view dataset. More specifically, based on qualitative
analyses of our interviews, the answers to RQs 1–3 can
be summarized as follows: SG/CI influencers will be
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most effective if they possess 1) mentoring roles and
2) are active and visible members of an academic or
professional community. Influencers in these roles
facilitate growth within SG/CI at the individual and
community levels. In summary, SG/CI influencers need
to possess boundary-spanning and reputational quali-
ties, combined with message design that includes
three main elements: 1) effectively conveying what
SG/CI is; 2) expressing why SG/CI is important; and
3) expressing emotion, passion, and excitement for
SG/CI. To overcome the sometimes unavoidable “spray
and pray” approach to SG/CI promotion, we suggest
that a successful diffusion strategy would target users
who are “ready to grow” with SG/CI.

Then, we applied the literature to outline steps SG/CI
staff can employ to recruit influencers to help promote
SG/CI for adoption. More specifically, the 12 techniques
organized under four methodological approaches are
observational (e.g., positional and staff-selection techni-
ques), self-directional (e.g., self-selection and self-identifi-
cation), qualitative (e.g., celebrity endorsement, judge’s
ratings, gossip seeds, and expert identification), and
social network (e.g., snowball, sample sociometric, socio-
metric, and social media). We believe these steps can
make up a robust “influencer recruitment plan.”

As mentioned earlier, influencers consist of about
5% to 8% of any social system. Any combination of the
12 techniques described earlier could be applied to a
target population (e.g., a campus or a professional
association) with a known population size. The SG/CI
staff knows to stop recruiting when the number of
influencers recruited reaches the range of 5% to 8% of
the target population or to start re-recruiting when the
number dips below 5%.

Traditionally, in influencer research, there is a clear
boundary between change agents and influencers.
This clear distinction is the rationale behind why
change agents can leave a community after the inno-
vation has reached a critical mass in the community
and when, with the help of local influencers, the inno-
vation can be self-sustaining. However, the case of
gateways may be different, as change agents and influ-
encers often work at the same universities, trained
in similar domains. Given these, the boundary is not
clear cut.

The strategies for recruiting influencers we describe
are intended as a guide rather than a rigid set of meth-
ods and are not intended to be an exhaustive inventory
of techniques. Flexibility in strategies and techniques
may be necessary to take into account the scope and
context of different domains and researcher needs.
However, our flexible framework provides a starting
point for identifying influencers who could aid in

gateway adoption while extending past diffusion schol-
arship on opinion leadership and influencers.

Further, ensuring a sustainable, robust, and grow-
ing workforce is key to maintaining support and the
development of gateway tools for research communi-
ties. Attracting more individuals to enter the gateways
workforce requires influence, promotion, and recruit-
ment efforts among potential users or developers.
Thus, the use of influencers would serve as an effective
tool for accelerating and expanding the diffusion of
gateways to more domains by influencing others to
adopt gateways and join the gateway workforce.
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