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The ranking-type Delphi method is well suited as a means for consensus-building by using a series of
questionnaires to collect data from a panel of geographically dispersed participants. This method allows
a group of experts to systematically approach a particular task or problem. While information systems
researchers have been using this method for almost three decades, no research to date has attempted to
assess the extent to which Delphi studies have been rigorously conducted. Using the guidelines that have
been prescribed by the leading Delphi methodologists, our descriptive review reveals many positive
signs of rigor such as ensuring the anonymity of experts and providing clear and precise instructions to
participants. Nevertheless, there are still several areas for improvement, such as reporting response and
retention rates, instrument pretesting, and explicitly justifying modiﬁcations to the ranking-type Delphi
method.
ß 2013 Elsevier B.V. All rights reserved.
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1. Introduction
The objective of most Delphi studies is the reliable and creative
exploration of ideas or the production of sustainable information
for decision making. The Delphi method is a structured process of
collecting and distilling knowledge from a panel of experts by
means of questionnaires interspersed with controlled opinion
feedback [1]. Delphi studies employ multiple iterations of
questionnaires and feedback to develop a consensus of opinion
that concerns a particular problem or topic. The process is viewed
as a series of rounds, and in each round, participants communicate
their opinions through a questionnaire that is returned to the
researchers, who collect, edit, and return to every participant a
statement of the position of the panel and the participant’s own
position [31]. Thus, the Delphi method represents an inductive,
data-driven approach that is often used in exploratory studies on
speciﬁc topics or research questions for which no or limited
empirical evidence exists [19].
Since its inception at the Rand Corporation in the 1950s and
early 1960s as a methodology that was used for the elicitation of
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expert opinions in the domain of long-range forecasting [e.g., 17],
the Delphi method has been applied to a broad range of research
problems [11,42]. Issue identiﬁcation and prioritization has
emerged as another major application of the Delphi method. For
example, the very ﬁrst information systems (IS) Delphi study by
Dickson et al. [12] aimed to identify and rank IS executives’ top IT
management issues for the 1980s. Concept or framework
development represents a third application of the Delphi method.
Studies that fall under the latter category usually involve a twostep process, beginning with the identiﬁcation of a set of concepts
or constructs followed by the development of a classiﬁcation
scheme or taxonomy [e.g., 39].
The Delphi method has been used in a variety of ﬁelds such as the
physical sciences, engineering, education, public administration,
biological science, health care, business and economics [35,57]. For
their part, IS scholars have been using the Delphi method for almost
three decades and, as shown below, it has become increasingly
popular. The Delphi method continues to contribute to the IS ﬁeld
through its unique method of accessing knowledge that is
embedded in years of hands-on IT practitioner expertise. It has
been used to study current industry concerns such as IT outsourcing
[e.g., 38], knowledge management systems [e.g., 40], business
intelligence [e.g., 37], and IT project management [e.g., 23]. Despite
the relevance and potential value of the Delphi approach both within
and outside of the IS ﬁeld, several researchers have expressed
concerns about its methodological soundness [19,48,50,54].
Considerable attention has been paid to the issues of
methodological rigor during the past decade in the IS ﬁeld
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Table 1
Comparison of Delphi types.a
Classical Delphi

Policy Delphi

Decision Delphi

Ranking-type Delphi

Focus

Facts

Ideas

Rankings

Goal
Panelists
Participation

Create consensus
Unbiased experts
Need many panelists (in relation
to the complexity of the
questions being asked)
In the natural sciences and
engineering where underlying
physical ‘‘laws of nature’’ guide
experts’ answers

Deﬁne and differentiate views
Lobbyists
Consider all relevant groups

Decisions that inﬂuence future
directions
Prepare and support decisions
Decision makers
Cover a high percentage of the
relevant decision makers

Common uses

a

In social and political contexts to
analyze policy issues

In contexts where a small,
well-deﬁned group have
decision making power

Identify and rank key issues
Experts
Number of panelists should not
be too large (in order to facilitate
consensus)
In business to guide future
management action or research
agendas

Compiled from Rauch [45], Schmidt [54], and Okoli and Pawlowski [42].

[e.g., 5,13,27]. We know little, however, about the level of rigor in
our use of the Delphi method. Therefore, we feel it is an appropriate
time to reﬂect on prior studies and ask the following question: To
what extent have IS-related Delphi studies adopted and implemented
the recommendations that leading methodologists have identiﬁed as
contributing to the rigor of such research? In this line of thought,
several methodologists have contributed to the growth of the
Delphi method. For example, the book Group Techniques for
Program Planning by Delbecq et al. [11] is considered to be a
hallmark in the social sciences. The authors provided guidance on
the main activities that are related to conducting a Delphi study,
from the development of study objectives to the selection of
experts and the determination of an appropriate panel size. As we
discuss below, the recommendations of the authors along with
other renowned methodologists have been used to guide our
assessment of rigor in IS Delphi research.
Overtime, many variants of the Delphi method have been
proposed. The main approaches are as follows: the ranking-type
Delphi, the classical Delphi, the decision Delphi, and the policy
Delphi [54,30,45]. While these techniques share some fundamental characteristics (e.g., feedback, iterative process), they also vary
in terms of their speciﬁc objectives and approaches (see Table 1).
Because the standards of quality vary with the assumptions of each
Delphi method, we feel that a comparison between the different
methods is not as meaningful or useful as exploring to what extent
the studies that adopt a particular Delphi method demonstrate
methodological rigor. To limit the scope of this review and to
permit meaningful comparisons between studies, we decided to
restrict our assessment to ranking-type Delphi studies, which
represent by far the most commonly used Delphi variant in the IS
ﬁeld [42,54]. Simply stated, the ranking-type Delphi is used to
reach a group consensus about the relative importance of a set of
issues. This goal is achieved through the elicitation of experts’
judgment using an iterative controlled feedback process that
includes three steps, namely, brainstorming, narrowing-down, and
ranking [11,54].
This descriptive review [43] helps to identify the trends and
patterns in our use of the ranking-type Delphi method and, hence,
serves as an instrument for us to reﬂect, as a research community,
on our progress. It also allows us to pinpoint the areas where more
attention needs to be paid. In other words, our intent is not to
achieve any goal as grandiose as a deﬁnitive assessment of any
speciﬁc ranking-type Delphi article or ranking-type Delphi
research in general but rather to gauge the extent to which
ranking-type Delphi studies in the IS ﬁeld are taking advantage of,
or ignoring, the valuable methodological insights or guidelines of
the leading methodologists. The remainder of this article is
organized as follows. The following section describes the research
method, namely how Delphi articles were selected along with their
basic characteristics. Next, we present the attributes that were
used to assess the rigor of ranking-type Delphi studies and to

explain the coding process. This section is followed by the
presentation and discussion of our results. The last section
summarizes our ﬁndings and presents our ﬁnal recommendations.
2. Methodology
Our review covered studies that were published until June
2010. The ABI/INFORM Global (ProQuest interface) and the ISI Web
of Knowledge (Thomson Reuters) databases were consulted. For
the purpose of this study, the inclusion criteria consisted of the
following: (1) English language publications in peer-reviewed
journals; (2) studies that adopted a ranking-type Delphi method;
(3) IS-related studies; and (4) studies that presented new empirical
ﬁndings.
We conducted the search using the term ‘‘Delphi’’ in conjunction with ‘‘information systems’’ and then with ‘‘information
technology.’’ As shown in Fig. 1, the original search resulted in 161
articles after eliminating duplicate studies. From these, 81 articles
were deemed not relevant based on title and abstract. The full text
of the remaining 80 articles was reviewed by the investigators to
determine appropriateness for inclusion. In this process, the
research team relied on the following exclusion criteria: (1) studies
that adopted other types of Delphi methods [e.g., 16]; (2) studies
that presented themselves as ranking-type Delphi studies but in
which no ranking of items by experts was performed [e.g., 10]; (3)
studies that were not related to IS topics [e.g., 51]; (4) studies in

161 citations identified from
electronic searches
81 citations excluded based on
title and abstract
80 potentially relevant
articles retrieved for further
scrutiny

-

38 references excluded:
Other forms of Delphi studies (16)
Called a ranking-type Delphi study
but no ranking was performed (6)
Not IS-related studies (7)
Delphi not a primary method (8)
Studies that contained no original
empirical material (1)

42 studies included
Fig. 1. Diagram ﬂow.
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Table 2
Proﬁle of the selected articles.

Year of publication

Journal name

Primary research
objective
IS discipline core
properties

1984–1990
1991–1995
1996–2000
2001–2005
2006–mid 2010
Information & Management
MIS Quarterly
Journal of Management Information Systems
Information Systems Management
European Journal of Information Systems
Information Systems Journal
Methods of Information in Medicine
Others
Issue generation/prioritization
Forecasting
Generate a set of research propositions
IT practices
IT capabilities
IT usage/diffusion
IT impacts/success criteria
IT artifact

n

%

4
4
6
10
18
8
4
3
3
2
2
2
18
39
2
1
26
8
3
4
1

10%
10%
14%
23%
43%
19%
9%
7%
7%
5%
5%
5%
43%
93%
5%
2%
62%
19%
7%
10%
2%

which Delphi was not used as a primary data collection method
and/or few methodological details were provided by the authors
[e.g., 21]; and (5) articles that synthesized Delphi ﬁndings from
previous studies [e.g., 18]. Of the 80 articles, 38 were excluded
based on these criteria, and almost half of these consisted of other
Delphi forms. As a result, the ﬁnal number of articles that were
included in our database was 42. The complete list of the articles is
available from the authors upon request.
The data in Table 2 provide a general proﬁle of our sample. The
data show that the ranking-type Delphi is a fairly recent method
that is used in IS research. Indeed, even though the ﬁrst rankingtype Delphi study was published in 1984, most of the studies that
are found in the literature were published after 2000. Studies that
were published between 2001 and 2005 represent 23% of our
sample. The number of published studies then grew signiﬁcantly in
the second half of the decade (2006 to mid-2010), representing 43%
of the sample. The data also show that ranking-type Delphi studies
were published in a large variety of outlets, including top-ranked IS
journals. Information & Management contains by far the largest
number of IS ranking-type Delphi studies.
In terms of research objectives, over 90% of the articles that
were included in our database aimed at developing a list of critical
issues, items or factors. Finally, all of the 42 articles were classiﬁed
according to the core properties of the IS discipline that are
comprised in Benbasat and Zmud’s [4] framework. Our data reveal
that over 62% of the studies were related to IT managerial practices
[e.g., 23], and one out of ﬁve articles involved IT capability issues
[e.g., 26]. The remaining studies were associated with IT usage and
diffusion [e.g., 14], IT impact and success criteria [e.g., 52], and the
IT artifact [e.g., 58].
Before we assess the extent of the rigor of IS ranking-type
Delphi studies, we will present a brief example so that readers with
a limited understanding of the methodology can understand and
appreciate how it can be applied in a research setting. Schmidt
et al. [55] conducted a ranking-type Delphi study to develop an
exhaustive and authoritative list of IT project risk factors that
would serve as the basis for further study and theory development.
The list was derived from the input of a multicultural group of 41
experienced IT project managers (9 from Hong Kong, 13 from
Finland, and 19 from the USA). The data collection and analysis
followed a typical three-phase approach. In the ﬁrst phase, a
brainstorming round was conducted to elicit as many items as
possible from all of the experts. All of the panels participated
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cooperatively in the ﬁrst phase to ensure that they were all
working from a single list of risk items with common deﬁnitions.
Each expert was asked to submit at least 6 risk factors along with
short descriptions to aid the researchers in their collation effort. A
consolidated list of risk factors was then circulated to all of the
panelists for validation purposes. In the second phase, the panels
were separated by country to allow each group of experts to
independently pare down the list of risk factors. Each panelist was
asked to choose at least 10 factors that he or she considered to be
the most deserving of his or her attention. The researchers’
criterion for narrowing the list was that the factors that were
identiﬁed as being important by over half of the panelists were
retained. The ranking of the selected risk factors was done in the
third phase of the Delphi study. Multiple ranking rounds were
conducted until each panel reached an acceptable level of
consensus. More precisely, the USA panel reached a strong
agreement after three rounds, while the Hong Kong and the
Finland panels reached a moderate consensus after three and four
rounds, respectively. Although it appeared to be difﬁcult to order
the risk factors universally across all of the three expert panels, the
ranking exercise revealed that the three most important factors
were, in order of priority: the lack of top management commitment to the project, the failure to gain user commitment, and the
misunderstanding of the user requirements. Interestingly, none of
the top-ranked factors was related to ‘‘technical’’ aspects of
software development.
2.1. Assessing the rigor of ranking-type Delphi studies
As a ﬁrst step, a list of attributes for evaluating rigor in rankingtype Delphi studies was developed. The list was established based
on the work of several methodologists, all of whom have had a
strong inﬂuence on the Delphi method in general and the rankingtype Delphi approach in particular. As evidence of their inﬂuence,
the seminal book The Delphi Method: Techniques and Applications by
Linstone and Turoff [29] had been cited over 4200 times in Google
Scholar as of February 2013. For their part, the book by Delbecq
et al. [11] and the research articles by Dalkey and Helmer [9] and
Schmidt [54] had been cited over 2600, 1600 and 300 times,
respectively.
As shown in Table 3, our list of attributes is divided into two
main areas. The ﬁrst area, research design, refers to the attributes
that are associated with the design of the study, such as the
procedures for expert selection, the anonymity of experts, and
panel structure. The second area, data collection and analysis, is
concerned with the overall quality of the data collection and data
analysis process. For clarity, we decided to separate this area into
three sub-sections, each one corresponding to a distinct phase of
the ranking-type Delphi method, namely, brainstorming, narrowing down, and ranking. Our list of attributes, which were
accumulated from the works of expert Delphi methodologists,
will be useful to IS researchers as well as journal reviewers and
editors as a guide for evaluating ranking-type Delphi studies.
Nevertheless, we caution readers who intend to do ranking-type
Delphi studies not to use our list of attributes as a formula or a
recipe, but rather it should be used as a listing of what the state of
the art of Delphi research deems to be its major considerations.
Prior to assessing the articles that are included in our database,
a coding scheme based on the attributes in Table 3 was developed
and validated using the following steps. First, three articles were
randomly selected and jointly coded by the four authors. From this
preliminary step, small adjustments were made to increase the
clarity and precision of the initial coding scheme. Next, 10
additional articles were randomly selected from our sample, all of
which were coded independently by two authors. An inter-rater
agreement rate of .80 and a Cohen’s kappa of .78 were obtained
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Table 3
Attributes used to assess ranking-type Delphi studies.

Area 1: Research design
Follow explicit procedures for expert selection
Use clear selection criteria
Document expert demographics and proﬁles
Ensure anonymity of participants
Report response rate to initial call for participation
Report panel size
Pretest task instructions and questionnaire instruments
Area 2: Data collection and analysis
Brainstorming
Provide clear brainstorming instructions
Ask experts to describe the meaning of items
Have researchers consolidate list of items
Have experts comment and validate consolidated list
Report ﬁnal number of items
Narrowing down
Provide clear narrowing down instructions
Randomly order list of items
Clearly specify item selection rule
Apply a stopping rule
Ranking
Provide clear ranking instructions
Randomly order items (1st round, then by mean rank)
Ask experts to justify their rankings
Perform appropriate statistical analyses
Apply a stopping rule
Provide controlled feedback to experts

Table 4
Delphi research design attributes.
[1]

[2]

[3]
X

X

X
X

X

X

X

X

X
X

X
X

[4]

X

Description of how
experts were recruited
and selected
Selection criteria

X

Proﬁle of experts documented

Anonymity of participants
X
X
X
X
X

X
X
X
X

Response rate to initial call
Initial panel size
Initial panel size (n = 35)

X

X
X
X
X

X

X
X

X
X
X

X
X

X
X
X
X
X
X

[1] = Dalkey and Helmer [9] and Dalkey [8]; [2] = Delbecq et al. [11]; [3] = Linstone
and Turoff [30,29]; [4] = Schmidt [54].

from this process. These results clearly indicate a fairly strong
agreement between the two coders [25]. Importantly, the sources
of the discrepancies did not appear to be systematic. All of the
disagreements were discussed and reconciled, and minor
changes were made to the coding scheme. Finally, using the
revised coding scheme, two of the authors each coded half of the
remaining articles in the database. In total, 22 attributes were
coded for each article. The coding of an article began with the
method section, but it was expanded to include the whole paper if
the method section was missing or an attribute was not clearly
mentioned. It is worth noting that our assessment of IS rankingtype Delphi studies that is presented below was performed on the
basis of the information that was reported in the selected articles,
which may not include all of the details of what was actually done
by the researchers.
3. Results
3.1. Research design
As mentioned above, the ﬁrst area refers to the attributes that
are associated with the design of the study. Table 4 presents the
distribution of the studies according to the research design
attributes.
Follow the explicit procedures for expert selection: The Delphi
method depends on the knowledge, judgments and opinions of a
panel of experts [8]. Thus, the selection of ‘‘available and qualiﬁed’’
experts is one of its most critical – but also one of its most difﬁcult –
tasks [11,29]. The experts should represent a breadth of
perspectives to guarantee a wide base of knowledge, ensure the
validity of results [30] and minimize distortion in the data [11].
Thirty-one percent of the articles in our sample provided a detailed
description of the expert recruitment and selection process, 43%
provided only limited details, and 26% did not provide any details.
Of those that provided at least some information (n = 31), the
sources that were used to recruit experts included, in order of
importance, government and business directories, professional

Pretesting of questionnaire
instruments

No description
Minimum information
Detailed information
Not stated
Clearly stated
No information
Minimum information
Detailed proﬁle
Not anonymous
Not speciﬁed
Yes or assumed
Not stated
Clearly stated
Not stated
Clearly stated
6 or less
Between 7 and 13
Between 14 and 30
Between 31 and 60
Over 60
Not speciﬁed
Some level of pretesting

n

%

11
18
13
–
42
9
17
16
2
7
33
30
12
7
35
1
2
19
10
3
35
7

26%
43%
31%
–
100%
22%
40%
38%
5%
17%
78%
71%
29%
17%
83%
3%
6%
54%
29%
8%
83%
17%

associations, researchers’ personal networks, and the scientiﬁc
literature.
Use clear selection criteria: Clear selection criteria should be prespeciﬁed and may include basic biographical information, the
number of papers that have been published or presentations that
have been made, the candidate’s years of related experience, or
tenure in a position that is relevant to the subject under study [11].
All of the articles in our database (n = 42) speciﬁed the criteria that
were used to select the panel of experts. Position is by far the most
used criteria (71%), followed by relevant professional experience
(57%), geographic location (7%), and education level (5%).
Document expert demographics and proﬁles: A full description of
the panelists is necessary as it allows for judgments to be made
about their credibility [54]. As shown in Table 4, 38% of the studies
provided detailed information about the participating experts [e.g.,
44], 40% provided minimal information [e.g., 2], and 22% did not
provide any description [e.g., 39].
Ensure the anonymity of the participants: The anonymity of the
experts constitutes one of the distinctive characteristics of the
Delphi method [11,9]. Anonymity prevents the authority, personality, or reputation of some participants from dominating others in
the elicitation process. Arguably, it also frees participants, at least
to some extent, from their personal biases, minimizes the
‘‘bandwagon effect’’ or the ‘‘halo effect’’, allows for the free
expression of opinions, encourages open critique, and facilitates
the admission of errors when revising earlier judgments. In short,
anonymity minimizes certain downsides that are associated with
group dynamics such as manipulation and coercion to conform or
adopt a certain viewpoint [11,9]. The anonymity of the experts was
reported in virtually all of the studies (95%) in our sample.
Report the response rate to the initial call for participation:
Schmidt [54] suggests that the response rate to the initial call for
participation should be reported because ‘‘a low response rate
might indicate that potential participants do not consider the
ranking exercise relevant or important’’ (p. 772). As shown in
Table 4, only 29% of all of the studies reported the response rate to
the initial request for participation.
Report the panel size: While it has been suggested that the size of
the panel should always be reported [54], there is no clear
consensus among methodologists as to the optimal size of a Delphi
panel. Indeed, methodologists have suggested various panel sizes
such as no less than 7 [9], between 10 and 15 [30], and
approximately 30 [11]. As shown in Table 4, 35 studies (83%)
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reported the size of the panels. The majority of the studies (n = 21)
reported a panel size between 7 and 30, only one study reported a
size of 6 or less, and 13 studies reported panel sizes above 30. Nine
studies (19%) examined multiple panels of experts. In these cases,
we took the size of their largest group to indicate panel size.
Pre-test task instructions and questionnaire instruments: To
enhance the reliability of the Delphi method and to avoid
problems of confusion and ambiguity, both the Delphi questionnaires as well as the task instructions should be pretested with
a sample of respondents who are not a part of the formal expert
panel [11]. Only 17% of these Delphi studies reported that a pretest of the instruments had been conducted [e.g., 14].
3.2. Data collection and analysis
This area was divided into three sub-sections, each corresponding to a distinct phase of the ranking-type Delphi method; namely,
brainstorming, narrowing down, and ranking [54]. Eleven out of
the 42 studies in our database (26%) included all three of the
phases. As presented below, 27 studies out of 42 (64%) included a
brainstorming phase using expert participants, 17 studies (40%)
included a narrowing down phase, and all of the studies (100%)
included a ranking phase.
3.2.1. Brainstorming phase
As for most of the variants of the Delphi method, the ﬁrst round
of the ranking-type Delphi, referred to as brainstorming, is
unstructured and asks individuals to respond to broad questions
[11,54]. This phase gives experts the freedom to list the items that
they think are important for the chosen area of interest. After the
experts’ responses have been received, the researcher attempts to
eliminate redundancy and creates a single list of items. The
resulting list is used to produce a questionnaire for the subsequent
rounds. For those studies in our sample that included the initial
phase (n = 27), Table 5 presents the extent to which they applied
the various guidelines that have been proposed by Delphi
methodologists. Of note, in 73% of the 15 studies that did not
include a brainstorming phase, a literature review was conducted
by the researchers to generate an initial list of items.
Provide clear brainstorming instructions: In each phase, it is
highly recommended that researchers give precise instructions to
the panelists [11,54]. As shown in Table 5, 24 studies out of 27
(89%) reported the brainstorming instructions that were sent to the
experts. In these studies, the most commonly used instructions
were, in order of importance: identify ‘‘X’’ items (25%), identify at
least ‘‘X’’ items (25%), identify as many items as possible (21%),
identify the most important items (8%), and add any items as
needed to an existing list (17%).
Ask the experts to describe the meaning of the items: Delbecq et al.
[11] strongly recommend asking experts to illustrate each item by
citing an example, whereas Schmidt [54] suggests asking
participants to describe them. Such descriptions and illustrations

Table 5
Brainstorming phase (n = 27).

Brainstorming instructions
Experts asked to describe or illustrate items
List of items consolidated by researchers
Consolidated list of items validated by experts
Final number of items
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can be helpful to clarify the meaning of otherwise obscure
responses [54], but they also can signiﬁcantly increase the
participants’ workload [11]. Table 5 indicates that 44% of the
studies asked experts to provide descriptions of their answers.
Have the researchers consolidate the list of items: Another central
issue in the brainstorming stage is the consolidation of the
responses into a single list [54]. To summarize the group responses,
researchers should remove identical responses and group the
items into categories. This consolidation should produce a list of
items in which similar responses have been combined and
confusing items have been clariﬁed. The consolidated list should
still reﬂect the initial opinions of the experts [11]. As shown in
Table 5, 23 studies (85%) that included a brainstorming phase
reported some form of consolidation process.
Have the experts comment and validate the consolidated list:
Before starting the narrowing down phase, researchers should ask
the experts to review the consolidated list for validation purposes
[11,54]. This feedback mechanism is designed to reduce the effect
of noise. According to Dalkey [8], noise is communication that
occurs in a group process that distorts the data and addresses
group or individual interests rather than focusing on the research
objectives. Fundamentally, the feedback controlled process consists of a well-organized summary of the responses from the prior
iteration of the questionnaire, which is intentionally distributed
to the subjects. It allows each participant an opportunity to
generate additional insights and to more thoroughly clarify the
information that was developed earlier [20]. In this particular step
of the Delphi process, experts must verify whether their items
have been accurately represented in the consolidated list. Any
disagreement must be reported to the researchers, who must
make the appropriate corrections to the consolidated list. As
shown in Table 5, only 8 studies (30%) reported the use of this
recommendation.
Report the ﬁnal number of items: According to Schmidt [54], the
ﬁnal number of items that are generated from the brainstorming
phase should be reported. As shown in Table 5, the vast majority of
the studies (85%) reported the ﬁnal number of items at the end of
phase 1. The average number of items in all 27 studies that
performed the brainstorming phase was 39.
3.2.2. The narrowing down phase (n = 17)
This phase involves a narrowing down of the list of items that
was developed during the brainstorming phase to a number that is
reasonable and manageable for ranking in the third phase. To
accomplish this process, the researchers send the list back to the
experts along with instructions to indicate those items that are
most important [54]. Seventeen studies (40% of the total sample)
included a narrowing down phase using expert participation.
Among the 25 studies that did not include this phase, 68% explicitly
justiﬁed this choice (e.g., the number of items at the end of phase 1
are equal or less than 20 as suggested by Schmidt [54]). Table 6
presents the data on the 17 studies that did perform a narrowing

Table 6
Narrowing down phase (n = 17).

Not stated
Clearly stated
Not speciﬁed
Yes
Not speciﬁed
Yes
Not speciﬁed
Yes
Not reported
Reported

n

%

3
24
15
12
4
23
19
8
4
23

11%
89%
56%
44%
15%
85%
70%
30%
15%
85%

Narrowing down instructions
Items randomly ordered
Item selection rule
Final number of items
Number of items at the end
of this phase (n = 14)

Not stated
Clearly stated
Not speciﬁed
Yes
Not speciﬁed
Clearly speciﬁed
Not speciﬁed
Speciﬁed
30 or less
31 or more

n

%

–
17
10
7
6
11
3
14
12
2

–
100%
59%
41%
35%
65%
18%
82%
86%
14%
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down phase. The sections below describe how these studies are
aligned with the suggestions from the methodologists as outlined
in Table 3.
Provide clear narrowing down instructions: Delbecq et al. [11]
emphasize the importance of the clarity and simplicity of the
instructions and propose an example: ‘‘Select the 10 items you feel
are most important. Assign a value of 10 to the most important. Assign
the value of 9 to the next most important, and so on, until the tenth
item (the least important of the ten) is assigned a value of 1’’ (p. 98).
Other methodologists such as Schmidt [54] have recommended
that the experts be asked to independently select at least 10% of
the items in the consolidated list. As shown in Table 6, all 17
studies clearly described the narrowing down instructions that
were given to the experts. It is interesting to note that two articles
[6,7] actually ended up with more items at the end of this phase
because they invited the experts to add any new items they felt
were not yet covered in the common list that had been developed
in phase 1.
Randomly order the list of items: Schmidt [54] recommends that
the list that is sent to the experts be randomly ordered to reduce
any bias. Table 6 indicates that 7 studies (41%) followed this
recommendation.
Clearly specify the item selection rules: After gathering the
responses, the researchers should select a shorter list of items
according to various rules that include tallying the votes by item
and selecting the most popular ones [11,54] or eliminating all
of the items that were not selected by a majority of the experts
[54]. As shown in Table 6, 65% of the studies clearly speciﬁed their
item selection rule. Of these 11 studies, more than 50% adopted the
rule that the item was selected by at least half of the experts, while
27% adopted the rule that to be retained in the list, an item had to
be selected by a certain number of experts (e.g., one third).
Apply a stopping rule: According to Schmidt [54], the experts
usually agree on a list of 20 items or less rather quickly.
Consequently, he suggests that researchers should move on to
the ranking phase if the narrowed down list comprises approximately 20 items. Other authors, such as Okoli and Pawlowski [42],
suggest aiming to have between 20 and 30 items before starting
phase three. As shown in Table 6, most of the studies (82%)
reported the ﬁnal number of items at the end of the second
phase. Among these, 60% had 20 items or less, 20% had between 20
and 30 items, and the remaining studies (20%) had more than 30
items.
3.2.3. Ranking phase (n = 42)
The aim of the ﬁnal phase is to reach a consensus in the ranking
of the selected items. Reaching consensus may involve several
rounds of collecting and analyzing the experts’ rankings. Table 7
presents data on all 42 ranking-type Delphi studies in our sample.
The sections below describe the extent to which these studies
followed the methodologists’ guidelines that were associated with
this ﬁnal phase.
Provide clear ranking instructions: With respect to the instructions, experts should be asked to rank all of the items that are
included in the list [54]. All 42 articles described clearly the
ranking instructions that were provided to the experts.
Randomly order the items in the ﬁrst round; then order the items by
mean rank in the following rounds: In the ﬁrst round of phase three,
the list of items that have been developed in the preceding phase
should be sent to the experts in random order to avoid any bias
[54]. The lists in any subsequent rounds, however, should be
ordered according to the mean ranks that were obtained in the
previous round to facilitate the development of consensus [55].
Table 7 shows that 10% of the studies randomly ordered the list of
items in round 1, while 19% ordered the items according to the
results of the previous phase.

Table 7
Ranking phase (n = 42).

Ranking instructions
Order of items in ﬁrst round

Experts asked to justify rankings
Statistics
Types of statistics
reported (n = 40)

Stopping rule
Final consensus rate
Final Kendall’s W value (n = 15)

Number of rounds performed

Feedback provided to
experts between
rounds (n = 29)

n

%

Not stated
Clearly stated
Not speciﬁed
Random
Ranked
Grouped by theme
Not speciﬁed
Yes
Not reported
Clearly reported
Mean rank of items
Kendall’s W
% of experts who ranked
items in top half
Not stated
Clearly stated
Not reported
Reported
<.3
Between .3 and .49
Between .5 and .69
.7
1
2
3
Mean rank of items

–
42
29
4
8
1
22
20
2
40
35
16
6

–
100%
69%
10%
19%
2%
52%
48%
5%
95%
88%
40%
15%

29
13
27
15
3
–
10
2
13
20
9
20

69%
31%
64%
36%
20%
–
67%
13%
31%
48%
21%
69%

Kendall’s W interpretation
Prior responses
Expert comments

1
17
11

3%
59%
38%

Ask the experts to justify their rankings: It is also recommended
during this phase that the experts be asked to submit comments
explaining their rankings [54]. While less than half (48%) of the IS
Delphi studies have taken advantage of this option, asking
respondents to justify their rankings can be a valuable aid to
understanding the experts’ logic and the causal relationships
between factors [42].
Perform the appropriate statistical analyses: Schmidt [54] argues
that there is a lack of statistical support for the conclusions that are
drawn from many Delphi studies. The main statistics for the
ranking phase include the mean item ranking, percent of experts
placing an item in the top half of their list, and Kendall’s W
coefﬁcient of concordance [54]. Table 7 indicates that almost all of
the studies (95%) in our sample reported the statistics that were
used for data analysis. These studies performed statistical analyses
including mean item ranking (88%), Kendall’s W coefﬁcient of
concordance (40%), and the percent of experts placing the item in
the top ‘‘X’’ of their list (15%).
Apply a stopping rule: According to Schmidt [54], knowing when
to stop polling during the ranking phase is one of the key design
issues in Delphi studies. Ideally, the data collection should stop
when a consensus has been reached [11,9]. One common measure
of consensus is Kendall’s W coefﬁcient of concordance, which
allows for the comparison of rankings when three or more experts
are involved [56]. It has also been suggested that the ranking of
rounds should continue until one of these three stopping criteria is
reached: (1) W > 0.7, which indicates a strong level of consensus
[42,54]; (2) three rounds have been performed [42]; or, (3) the
mean rankings for two successive rounds are not signiﬁcantly
different based on the McNemar test [42,46]. Table 7 shows that
31% of the studies in our database speciﬁed a clear stopping rule
(mainly the consensus rate as indicated by Kendall’s W). Only 15
studies (36%) reported the ﬁnal consensus rate. It is interesting to
note that only two of these studies reported a Kendall’s W
coefﬁcient greater than 0.7 (strong), ten reported a W between 0.5
and 0.7 (moderate) and three reported a W less than 0.5 (weak).
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Provide feedback to the experts (if multiple rounds are necessary):
Controlled feedback is a means by which information from the
group is passed between panelists so that individual judgments
may be modiﬁed or reﬁned [30,29]. As mentioned above,
controlled feedback is one of the key features of the Delphi
method that distinguishes it from an ordinary polling procedure
[30]. Dalkey [8] stressed that more than just the mean ranks should
be conveyed to the experts. More precisely, Schmidt [54]
recommends three relevant pieces of feedback that can be
provided to experts in phase 3 in addition to mean ranks, namely,
the interpretation of Kendall’s W from the previous round, the
percentage of experts placing each item in the top half of their list
and the relevant comments that were made by the other panelists.
As shown in Table 7, 29 of the 42 studies had multiple rounds of
ranking. Of these, the feedback that was provided to the experts in
between the rounds included the mean ranks of items (69% of
studies), an interpretation of the Kendall’s W coefﬁcient (3%), the
expert’s prior responses (59%), and the comments made by the
other experts (38%).
4. Discussion
The ranking-type Delphi method is well suited as a means for
consensus-building by using a series of questionnaires to collect
data from a panel of selected experts [29,9]. While common
questionnaire surveys try to identify ‘‘what is,’’ Delphi surveys
attempt to address ‘‘what could/should be’’ [34]. Over the years,
the method has received criticism as well as support in the
scientiﬁc press. The most extensive critiques were made by
Sackman [50], who qualiﬁed the Delphi method as being
unscientiﬁc and Armstrong [3], who has written critically of its
accuracy. Overall, the general complaints against the Delphi
method are related to (1) the low reliability of judgments among
experts and therefore the dependency of the results on the
particular judges that are selected; (2) the sensitivity of the results
to ambiguity in the questionnaire that is used for data collection in
each round; and (3) the arbitrary modiﬁcations of the method and
the lack of statistical support for the conclusions that are drawn by
the researchers [19,32,33]. While there might be many poorly
conducted Delphi studies (as there might be many weakly
conducted surveys and case studies), we concur with Goldschmidt
[15] that it is a fundamental mistake to equate the applications of
the Delphi method with the Delphi method itself, as many critics
do. There is, in fact, an important conceptual distinction between
evaluating a method and assessing an application of the method. In
this line of thought, the primary objective of this descriptive
review was to assess the extent to which IS-related ranking Delphi
studies have implemented the numerous recommendations that
have been identiﬁed by leading methodologists. In the following
paragraphs, we will summarize and discuss our ﬁndings and
identify the main concerns that need to be addressed in future IS
ranking-type Delphi studies.
As with all research methods, the quality of any Delphi study
rests on the strength of its design [47]. Given its deﬁnition, its
quality also rests on the process by which group consensus is
identiﬁed. The following discussion will be organized around
these two issues. From a research design standpoint, one of the
main characteristics that is inherent with using the Delphi
method is the ability to provide anonymity to the respondents.
Indeed, one of the advantages of the Delphi process is subject
anonymity, which can reduce the effects of dominant individuals
and is often a concern when using group-based processes to
collect and synthesize information [8]. Our domain has done well
in this respect, as our analysis found that virtually all of the IS
studies that were included in our database have applied this
principle.
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Regarding the selection of subjects, choosing the appropriate
experts may represent one of the most important steps in the
entire Delphi process because it directly relates to the quality of the
results that are generated. Because the Delphi method focuses on
eliciting expert opinions for a speciﬁc issue, the selection of the
participants is generally dependent upon their disciplinary areas of
expertise. While our ﬁndings indicate that expertise in the ﬁeld is
considered to be the primary selection criteria, a majority of the
studies in our database have provided no or only limited details
regarding the expert recruitment and selection processes. Therefore, future IS ranking-type Delphi studies must follow a multistep process for selecting qualiﬁed experts and should involve the
identiﬁcation of target groups or categories of experts, the
identiﬁcation of the desired experts’ qualiﬁcations, a nomination
process to recruit the desired experts, and the ranking of experts
against pre-speciﬁed selection criteria as suggested by Delbecq
et al. [11] and Okoli and Pawlowski [42]. We also concur with Klee
[24] and Oh [41] that choosing individuals who are simply
knowledgeable about the target issue is not sufﬁcient; instead,
Delphi participants should be highly trained and competent within
the specialized area of knowledge that is related to the research
topic. We thus encourage IS researchers to closely examine and
seriously consider the qualiﬁcations of Delphi subjects and then to
select the most appropriate individuals through a nomination
process (e.g., from well-known and respected individuals within
the targeted group of experts).
A related design issue refers to the ‘‘ideal’’ size of a Delphi
panel. As mentioned above, there is no consensus in the literature
on the optimal number of subjects for a Delphi study. However,
most of the methodologists do agree that, on one hand, if the
sample size is too small, these subjects may not be considered to
have provided a representative pooling of judgments regarding
the target issue. On the other hand, if the sample size is too large,
the drawbacks include potentially low response rates and the
onerous time requirements that are imposed on the participants
and researchers. The majority of the surveyed IS Delphi studies
had a sample size within the recommended range, and only a few
of the studies used very large panels (i.e. >60 subjects). We also
noted that in the studies with large panel sizes (i.e. >30 subjects),
the response rates tend to be either on the low side or not reported
at all.
While the methodologists stress the importance of the response
rate to the initial call for participation, keeping the experts
involved throughout the process is also important. Due to the
multiple iteration processes that are inherent in ranking-type
Delphi studies, the potential exists for low retention rates, and
striving to maintain robust feedback can be a challenge [20]. IS
researchers must distinguish the response rate to the initial call for
participation (which is an indication of the interest in the research
topic) from the retention rate, which accounts for subjects who
discontinue their participation during various stages of the Delphi
process. Ludwig [31] identiﬁes subject motivation as the key to the
successful implementation of a Delphi study and argues that
researchers must play an active role to help ensure as high a
retention rate as possible. Retention rate was only provided in a
few of our studies, but it is an important factor that should be
reported in future IS Delphi research.
A ﬁnal design issue of ranking-type Delphi studies is the use of
validated instruments. Our ﬁndings revealed that less than one
ﬁfth of the surveyed studies (17%) explicitly mentioned that a
pretest of the questionnaire instruments had been conducted. If
ranking-type Delphi studies are to be considered as rigorous as
other methodologies such as surveys and experiments, then IS
researchers need to put the same effort into developing the tools
through which they collect data as they would for any other
method. Without pretesting, we do not know whether or not the
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experts are interpreting the questions correctly. If Delphi
researchers do not pretest their instruments, they may seem to
be saving time in the short run, but they might be wasting their
time and their experts’ time and perhaps even producing invalid
results in the long run.
We now turn to the issues that are related to the process by
which group consensus is identiﬁed. First, Linstone [28]
considers cursory response analysis to be one of the basic
pitfalls of Delphi studies because experts’ responses can be based
on a variety of hypotheses and suppositions. For this reason, he
states that it is crucial that panel members have the opportunity
to justify or clarify their own reasoning and to comment on the
responses of the other experts as well as on the progress of the
panel as a whole (see Fig. 2). At any step, they must also be
allowed to revise their earlier statements. While in regular group
meetings, participants tend to maintain their previously stated
opinions and they often conform too much to the group leader,
the Delphi method attempts to prevent this. Asking the experts
to describe items in the initial phase of the Delphi process and to
justify their rankings in phase three are examples of steps that
were done in less than half of our studies. This ﬁnding suggests
that IS researchers are not consistently giving the experts the
opportunity to justify, clarify, or comment on their responses.
While performing these steps may initially appear to take more
time, they can actually reduce the researcher’s work and improve
the validity of the results.
The second issue is related to reaching consensus and the
stopping rule. The main purpose of ranking-type Delphi studies is
to shape consensus about the relative importance of a set of issues
[30]. Our ﬁndings show that just over one third of IS Delphi studies
reported the ﬁnal consensus rate (W coefﬁcient), and out of those
that did report it, only two studies were above the recommended
0.7. Given that the ‘‘validity of the resulting judgment of the entire
group’’ – and thus, the validity of a study’s results – is indicated by
the level of consensus [36], our ﬁnding may seem initially
disappointing. One might ask what the point of these studies is
and question the validity of a Delphi study’s results if the experts
do not reach consensus. In fact, there are valid reasons for stopping
a study before a strong consensus has been reached. For example,

too many rounds would overtax the experts and waste the
researcher’s resources [54]. Delphi studies can also be stopped
when there are only minimal changes in the rankings between
rounds, even though a strong consensus has not been reached [42].
Thus, not reaching a consensus could be considered to be valid as
long as the appropriate stopping rule is clearly speciﬁed.
Unfortunately, only 31% of the studies in our database reported
using the stopping rule.
A third key element relates to the importance of considering
disagreement among the experts in the process and the risks of not
doing so. The above discussion assumes that consensus is always
the goal, whereas some other methodologists state that it is not
always the case [36]. Having little or no agreement can be as
important as agreement [53], and this idea of dissension or
minority views is often forgotten in Delphi studies. The experts are
not only interested in but also sensitive to the feedback of the other
members in the group [53]. For this reason, ignoring disagreements
among the experts and not allowing them to be further explored by
the panel members might lead to side effects such as dissenters
who drop out of the study and the formation of artiﬁcial consensus
[30]. While disagreement was not explored in the current survey of
Delphi studies, our recommendation to IS researchers would be to
report dissension among the experts during the process so that the
participants are presented with the whole spectrum of reactions,
and artiﬁcial consensus is avoided.
Several methodologists and researchers have also expressed
concerns about the methodological soundness of Delphi regarding
arbitrary modiﬁcations of the method. For example, after a review
of Delphi applications, Gupta and Clarke [19] conclude the
following: ‘‘In some cases, the modiﬁcations to Delphi are
meaningful and contribute to a better understanding of the
technique, while in others they are random and arbitrary, thus
undermining its quality and credibility’’ (pp. 189–190). Modiﬁcations are often introduced in an attempt to reduce the time that is
required of the experts. If a study were to follow all of the
methodologists’ recommendations, it could possibly involve six
rounds of questionnaires and feedback (initial brainstorming,
validation of the list, narrowing down of the list, and up to three
rounds of ranking), which would be quite time-consuming for the
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experts involved. As a result, researchers sometimes modify the
ranking-type Delphi method by skipping or combining steps.
While this ﬂexibility of the Delphi method can be considered
as one of its advantages, guidelines are needed to show IS
researchers what types of modiﬁcations are permitted and what
types should be avoided. First, researchers should try to follow the
suggestions of the methodologists and determine if the proposed
modiﬁcation has already been validated in the literature. That is,
it has been explained, justiﬁed, and the conditions under which it
is appropriate have all been documented. Any other modiﬁcation
should be very carefully considered by exploring the following
questions: In the step or phase that is to be modiﬁed, what
was its original contribution to the rigor of the study or the
validity of the results? In what speciﬁc ways would changing or
skipping this step threaten the validity of the results? Are there
any other mechanisms in the study design or administration that
can be added to minimize or mitigate this threat? To illustrate
these questions with an example, methodologists suggest that in
phase 1, we ask the experts to describe items, and we send the
ﬁnal list back to the experts for validation (see Fig. 2). The
objective of both of these steps is to create a ﬁnal list of items that
reﬂects the experts’ intended meanings (by asking for more
details or by asking for veriﬁcation). While it is best to perform
both of these steps, researchers who seek to reduce the experts’
overall workload may make an argument to skip one of these
steps while paying careful attention to the other. In this way, the
study would still have a mechanism in place to minimize the
chance that the experts’ meaning has been misunderstood in
phase 1.
Another modiﬁcation that was frequently used in our sample
of IS Delphi studies was skipping the brainstorming phase and
using a list of items that were generated from the literature. Riggs
[49] asserted that the elimination of this step can result in
reducing the number of questionnaire rounds, thus saving time. It
has also been suggested that ‘‘knowledgeable participants’’ will be
familiar with the literature and will be inﬂuenced by the existing
ideas and constructs, whether or not they appear on the initial
questionnaire [22]. Starting with a list from the literature may
make sense, given a particular research question and a particular
context. Because the objective of brainstorming is to obtain expert
input on a list of items that will be used in subsequent phases, one
mechanism for researchers who need to skip this step is to ensure
that the experts still have input by presenting them with a list but
encouraging them to add, delete, or modify the items on the list
[e.g., 23].
The order of the items on the list is another modiﬁcation that
was evident in our sample. It is recommended in phase 3 that the
items are presented to the experts in a random order in the ﬁrst
round, then by mean rank to facilitate the development of
consensus [42,54]. The objective of randomly ordering the items is
to minimize bias. However, if the researchers randomly ordered
the items during the narrowing down phase, then the experts
were already presented with the list in an unbiased way. In these
cases, this step in phase three may be skipped in an attempt to
reach consensus more quickly while reducing the experts’ efforts.
This practice was observed in almost 20% of the studies in our
sample.
While many modiﬁcations are the result of trying to save time
or to minimize work, researchers should use the guidelines noted
above to carefully consider each modiﬁcation in terms of its
effect on study rigor and validity. Otherwise, IS researchers may
only be increasing their efﬁciency in producing invalid research.
In several instances in the surveyed studies, steps were skipped
and the ranking-type Delphi study design was altered without
any explicit reasons being given. Researchers should explain and
thoroughly justify any modiﬁcations so their actions are clear
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and transparent and their study results can be accurately
assessed.
In summary, we acknowledge that our systematic assessment
has considered a large number of attributes and at the same time
realize that not all ranking-type Delphi studies must imperatively
implement all of these criteria. However, for the further maturation of the IS ﬁeld, we believe that a careful consideration of the
recommendations listed below is likely to enhance the overall rigor
of ranking-type Delphi articles and help the IS research community
make an informed judgment about their respective ﬁndings.
Speciﬁcally, we strongly encourage IS researchers who intend to
use this methodology to:
 provide a detailed description of the expert recruitment and
selection process;
 provide detailed information about the participating experts
(proﬁle) to better allow judgments about their credibility;
 report the response rate to the initial request for participation,
the size of the panel and the retention rate;
 conduct a pre-test of the Delphi instructions and data collection
instruments with a representative sample of experts;
 when a brainstorming phase is required, ask the experts to
provide a short descriptions of their items and then validate the
consolidated list of items;
 in the narrowing-down phase, randomly order the list of items to
reduce the possibility of any bias and clearly specify the item
selection rule;
 in the ranking phase, randomly order the items in the ﬁrst round
and then order the items by mean rank in the following rounds;
ask the experts to justify their rankings to better understand the
experts’ logic; and specify and apply a clear stopping rule; and
 explicitly justify all of the modiﬁcations to the ranking-type
Delphi method.
5. Conclusion
The ranking-type Delphi method has been used by IS
researchers for almost three decades. This descriptive review is
aimed to assess the extent to which the method has been
rigorously applied. Using the guidelines and recommendations
that are prescribed by renowned methodologists as a baseline, our
review reveals many positive signs. For example, IS researchers
have ensured the anonymity of experts, provided clear and precise
instructions to participants in each phase of the process, and
consolidated the initial list of items. On the other hand, there are
several areas for improvement, such as reporting response and
retention rates, instrument pretesting, specifying a stopping rule,
and explicitly justifying any modiﬁcations to the method. While
we regard the list of attributes in Table 3 to be a positive sign, we
caution IS researchers not to treat this list as a simple formula.
While these guidelines might contribute to rigor, they do not
guarantee it. Nonetheless, our listing of attributes provides a
framework that we intend to be helpful to researchers as well as
journal reviewers and editors.
At least four considerations should be kept in mind when
interpreting the results of this study. First, we recognize that there
may be IS Delphi studies that are not indexed in the ABI/INFORM
Global and ISI Web of Knowledge. Second, our choice of keywords
might also represent a limitation. We therefore suggest that future
assessments of IS ranking-type Delphi studies could include other
sources such as Science Direct, JSTOR, and ACM Digital Library, and
they could expand the list of keywords that is used in this review.
Third, our assessment was performed on the basis of the
information that was reported, explicitly or implicitly, in the
articles, not on the basis of what was actually done by
researchers. While a limitation, it also demonstrates the
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importance of transparency in future IS Delphi research. Last, our
study has focused on rigor, but rigor is just one of many aspects of
high-quality Delphi research. Other key aspects of quality, such
as relevance and contribution to knowledge, could be investigated in future studies. Comparisons of the different characteristics of high-quality Delphi research, including rigor, could also
be performed within other business-related ﬁelds such as
marketing or human resources, which also use ranking-type
Delphi research.
To conclude, given the ever-changing IS landscape that requires
researchers to constantly monitor this industry as well as the
usefulness of the ranking-type Delphi method to capture the
knowledge of practitioners, the IS discipline will greatly beneﬁt
from a more rigorous approach to designing, conducting, and
reporting on these studies. We hope that this review will provide a
solid framework to assist IS researchers in this endeavor.
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Montréal. His research interests include the adoption of
enterprise systems in organizations, open source
software, the deployment of IT in support to HR
processes, and the impacts of IT in health care
organizations. He has had several articles published
or forthcoming in journals such as Journal of Information
Technology, Information Systems Frontiers, Information
Systems Management, International Journal of Operations
& Production Management, and Business Process Management Journal. Moreover, Dr. Poba-Nzaou has an
extensive experience as a consultant in the ﬁelds of IT and Organizational
Development.

Ann-Frances Cameron is an Associate Professor in
Information Technology at HEC Montréal. She received
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