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INTRODUCTION

The Delphi is a structured communication technique. It involves iterative process of data collection and
analysis until consensus is reached among anonymous experts in relation to complex situation. The
method is named after Greek oracle at Delphi who was said to be consulted about important decisions by
Greek citizen especially in relation to uncertain future.

Evolution of the method dates back to cold war era. The method was developed by Norman Dalkey of the
RAND corporation in the 1950's for a U.S. sponsored military project. It was presented in the public domain
in 1964. T,J.Gordon and O.Helmer used Delphi method to assess the future development in six broad
specific areas and submitted the findings titled “Report on a Long-range Forecasting Study”, (Dephi
Survey tutorial, T&I,2030)

The method has got variety of applications, from decision-support and forecasting (Rowe and Wright,
1999) to program development and administration (Delbecq et al., 1975). The method is preferred in
situations where knowledge about a problem or phenomena is incomplete or not available. (Adler and
Ziglio, 1996; Delbeq et al., 1975). The method is especially applicable to the context where subjective
perceptions based on experience and expertise are preferred rather than interpreting the available
information by subjecting it to the analytical techniques. (Adler and Ziglio, 1996). It tries to capitalise on the
potential of collective wisdom for problem solving and forecasting (Linstone and Turloff, 1975).

The method was used by many researchers for seeking consensus on complex phenomena in addition to

its utility in expert elicitation and forecasting. With the increasing popularity and use, functional

classification has emerged overtime like policy Delphi, advisory Delphi, decision Delphi etc. (Lang, 1998).
Rowe and Wright (1999) characterized the classical Delphi method with four key features:

1. Anonymity of the respondents: The respondents are not informed about the details of other respondents.

The intention is to facilitate free low of opinion and responses, without any biases and undue pressure to

agree with the response of a dominant participant.

2. Controlled feedback: The collective perspective or summary of the responses of the participants is

provided to the respondents after the collection and analysis of their response to help them to revisit their

perspective.

2. lteration: The techniques allow number of rounds of information collection and feedback. It helps the

respondents to refine their responses considering the overall feedback in the previous round. It should be

taken care that respondents are simply agreeing to the majority’s opinion in the previous round. Rather it

should be based on their expertise.

4. Statistical analysis of group response: The method has provisions for a quantitative analyS|s and

interpretation of responses which are qualitative in nature.

Rowe and Wright (1999) suggested that only those studies which are true to their origins and that have the

four characteristics should be classified as Delphi studies, while others (Adler and Ziglio, 1996; Delbeq et
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al., 1975; Linstone and Turloff, 1975) advocated that the technique can be effectively modified to meet the
needs of the given study.

Delphi procedure

The Delphi exercise involves number of steps to elicit the response of group of experts or
members of intended audience andfurther to modify it. (Rothwell and Kazanas, 1997). The process starts
with selection of experts. It is followed by development of questionnaire which can be structured (Rothwell
and Kazanas, 1997), and comprehensive of the area of study or unstructured which mainly involves the
open ended questions related to area of investigation (Lang, 1998). The questionnaire issent to the
respondents through online or offline modes. The responses collected are analysed and used develop
questionnaire for next round. The procedure is repeated until there is consensus.

The information generated is processed and used by the investigating team to develop a subsequent more
focused questionnaire, which is distributed together with the results of the previous round to participants in
the third step of the procedure. This process of synthesizing data and refining the questionnaire continues
until there is agreement of opinion among participants (Lang, 1998).

Delbecq et al., (1975) described the Delphi technique with the following steps:

1. Formulation questionnaires: The questionnaire may be open ended or require response on a
rating scale. They are revised for each round based on the responses from previous round

2. Selection of experts: Experts are selected using snow ball technique, where key informants
identify and recommend the experts in the particular area.

3. Sample size: The sample usually varies between 10-30. Anecdotal evidence points out that a
sample between ten to twenty is sufficient.

4. Distribute the questionnaire: Sent the questionnaires to selected respondents and collect the
responses in prescribed time.

5. Data analysis.: Collected responses are analysed using appropriate statistical techniques to see
whether sufficient degree of consensus exist among respondents.

6. Formulation of questionnaire for second round, distribution and collection of feedback: The
questionnaire for second round has to be developed based on the feedback from first round. The
respondents should be requested to review their responses in this round

7. Data analysis: The responses from send round also analysed for possibility of consensus
among experts. If sufficient consensus is reached, the iteration can be stopped. Otherwise the process will
continue to next round.

8. Formulation of questionnaire for third round, distribution and collection of responses: Provide
the summary of second round to respondents and ask them to review their responses in light of the
collective feedback. The collect the responses

9. Data analysis: Consensus is examined using different measures.

10. Develop the conclusion and prepare final report.
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Measuring Degree of Consensus

It was observed that, most of the researchers used quantitative and statistical measures such as
mean, median, mode, standard deviation, skewness index, interquartile range, and rank for assessing the
degree of consensus (Trexler et al., 2006). Some researchers have opined that criteria of consensus need
to be identified based on the topic of the research (Kantz, 2005). The method is lacking a universally
accepted measure of consensus. It is one of the major drawbacks of Delphi method. (Hung et al., 2008;
Murry and Hammons, 1995). Single measure of consensus was followed earlier, but to add more rigour to
the method 2-3 criteria are used in recent researches. This could help overcome the problems associated
with single measure of consensus.

Some of the measures of consensus are listed below (Birko, Dove and Ozdemir,2015; Rayens and
Hahn,2000; English and Kernan, 1976).

1. De Moivre index (DM): It takes a value of 0 or 1 only depending on whether all respondents
have agreement in their opinion.

2. Interquartile Range: It is a measure of variability in data, which can be calculated by taking the
difference between largest and smallest values in the middle half of observations.

3. Coefficient of variation (CV): It is the measure of relative variability calculated as the ratio of
standard deviation to mean in a set of observations.

4 Pairwise Agreement: Pairwise Agreement is the corresponding average measure of pairwise
agreement over all possible pairs of experts

5. Clustered Pairwise Agreement: Based on the pairs of agreement in each consensus cluster.

6. Extremities Version of the Clustered Pairwise Agreement: It is modified Clustered Pairwise
Agreement, it takes only the agreements falling in upper or lower bound of the scale (e.g., 1-2-3 and 8-9-10
respectively in our simulation).

English and Kernan (1976) reported that if the value of the coefficient of variation (CV) more than 0.5 and
less than or equal to 0.8, it means less than satisfactory degree of consensus and there is possible need
for additional round. If CV is less than or equal to 0.5, there is no need for additional round. Elwyn et al.,
(2006) opined that consensus will not be there if 30 per cent or more of the ratings fall simultaneously in
the lower third and in the upper third of the scale. Hackett et al., (2006) considered Fifty-one per cent of
experts responding to the highest category as the criteria of consensus, while Beattie and Mackway-Jones
(2004) and Roberts-Davis and Read (2001) argues for agreement by more than 75 per cent of experts.
The concept of applying more than one consensus criteria is based on the premises of methodological
triangulation wherein the methods will substantiate one another (Creswell, 2007; Mason, 2002; Silverman,
2005).

Number of Rounds

The number of rounds in the process of iteration varies depending on the nature and purpose of
the exercise. Normally, consensus is reached in two or three rounds (Delbecq et al.,1975). In case of
heterogeneous audience, more rounds will be required. In case of homogenous groups, one or two rounds
are sufficient. As the number of rounds increases there is a threat of reduction in response rate (Alexander,
2004; Rosenbaum, 1985; Thomson, 1985).
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Panel Size

There exists no clear cut rule regarding the size of the panel. It depends on the nature of the
study, degree of complexity, required precision and expertise. It can be large or small, geographically
dispersed or confined, homogenous or heterogeneous etc. But the rule of thumb is15-30 people for a
homogeneous population i.e., experts coming from the same discipline (e.g. nuclear physicists) and 5-10
people for a heterogeneous population, people with expertise on a particular topic but coming from
different social/professional stratifications such as teachers, university academics and school principals
(Delbecq et al., 1975; Uhl, 1983; Moore, 1987). According to Adams (2001), by increasing the size beyond
30, reliability and validity hardly improves. It has been pointed out that more than 13 respondents are
suffient to achieve satisfactory level of reliability (Dalkey,1969). Hasson, Keeney,and McKenna (2000)
points out that achieving impartiality in recruiting panel members is often difficult. There will be selection
bias very often make a case for seeking impartiality in recruiting panel members.

Survey Instrument

Delphi questionnaires can be open ended or requiring response on 5-point likert type scale. In
some cases, open ended questionnaires are used in first round to have sufficient information base. In the
repeated round likert type scales are used based on the first round.

Confidentiality
Responses to the Delphi questionnaires need to be treated with complete confidentiality, and the
anonymity of experts in panel was thoroughly maintained throughout the data collection.

Mode of Communication

The mode of communication may be on line or through mailed questionnaires. With the advent of
Information and communication technologies there are many possibilities to fasten the process. The
applications like ‘Google form and Survey monkey’ can be effective used for the purpose

Statistical analysis used
Descriptive statistical analysis such as mean, median, mode, percentage, interquartile deviation
(1QD), standard deviation and coefficient of variation were used for analysing the data.

References

Adams, S. J. (2001). Projecting the next decade in safety management. Professional safety, 46(10), 26.
Adler, M and Ziglio, E. (1996). Gazing into the oracle: The Delphi method and its application to social
policy and public health. Jessica Kingsley Publishers.

Alexander, D. C. (2004). A Delphi study of the trends or events that will influence the future of California
charter schools(Doctoral dissertation, University of La Verne).

Beattie, E. M. J. K., & Mackway-Jones, K. (2004). A Delphi study to identify performance indicators for
emergency medicine. Emergency Medicine Journal, 21(1), 47-50.

Birko, S., Dove, E. S., &0zdemir, V. (2015). Evaluation of nine consensus indices in Delphi foresight
research and their dependency on Delphi survey characteristics: A simulation study and debate on Delphi
design and interpretation. PloS one, 10(8), e0135162.

Creswell, J. W. (2007). Qualitative inquiry and research design: Choosing among five approaches (2nd
Edn.). Thousand Oaks: Sage Publications, Inc..

178




A S ey el A G e A Py i by s o e e R R e i onfhuiara far fichariae rasaarch and 1y o Ta ray o1 48
CAR Short course on “Advanced slatistical methods and computational scitware for fisheries research and management

17-26 July 2018

Dalkey, N. C. (1969). The Delphi method: An experimental study of group opinion (No. RM-5888-PR).
RAND CORP SANTA MONICA CALIF.

Delbecg, A. L., Van de Ven, A. H and Gustafson, D. H. (1975). Group techniques for program planning: A
guide to nominal group and Delphi processes (pp. 83-107). Glenview, IL: Scott, Foresman.

Elwyn, G et al.,, (2006). Developing a quality criteria framework for patient decision aids: online
international Delphi consensus process. Bmj, 333(7565), 417.

English, J. M and Kernan, G. L. (1976). The prediction of air travel and aircraft technology to the year 2000
using the Delphi method. Transportation Research, 10(1), 1-8.

Hackett, S., Masson, H and Phillips, S. (2006). Exploring consensus in practice with youth who are
sexually abusive: Findings from a Delphi study of practitioner views in the United Kingdom and the
Republic of Ireland. Child Maltreatment, 11(2), 146-156.

Hasson, F., Keeney, S and McKenna, H. (2000). Research guidelines for the Delphi survey technique.
Journal of Advanced Nursing, 32(4),1008-1015. Retrieved
fromhttp://onlinelibrary.wiley.com/doi/10.1046/j.1365-2648.2000.t01-1-01567 .x/full

Hung, H. L., Altschuld, J. W and Lee, Y. F. (2008). Methodological and conceptual issues confronting a
cross-country Delphi study of educational program evaluation. Evaluation and Program Planning, 31(2),
191-198.

Kantz, J. W. (2005). Use of a web-based delphi for identifying critical components of a professional science
master's program in biotechnology (Doctoral dissertation, Texas A&M University).

Lang, T. (1998). An overview of four futures methodologies (Delphi). Environmental Scanning, Issues.
Linstone, H. A., & Turoff, M. (Eds.). (1975). The delphi method (pp. 3-12). Reading, MA: Addison-Wesley.
Murry Jr, J. W. and Hammons, J. O. (1995). Delphi: A versatile methodology for conducting qualitative
research. The Review of Higher Education, 18(4), 423-436.

Mason, J. (2002). Qualitative researching (2" Edn.) Thousand Oaks. Sage Publications Inc..

Moore, C. M. (1987). Delphi technique and the mail questionnaire. Group techniques for idea building:
applied social research methods, 50-77 .

PWC (2018). Delphi Survey Tutorial T&L 2030 retrieved from https://www.pwc.com/gx/en/transportation-
logistics/ti2030/infrastructure/pdf/t2030-delphi-survey-tutorial.pdf on 02/07/2018

Roberts-Davis, M., & Read, S. (2001). Clinical role clarification: using the Delphi method to establish
similarities and differences between nurse practitioners and clinical nurse specialists. Journal of Clinical
Nursing, 10(1), 33-43.

Rothwell, W. J and Kazanas, H. C. (1997). Mastering the instructional design process: A systematic
approach. San Fransisco: Jossey-Bass

Rowe, G, & Wright, G. (1999). The Delphi technique as a forecasting tool: issues and
analysis. International journal of forecasting, 15(4), 353-375

Silvermen, A.S. (20095). Doing qualitative research (2" Edn.) Thousand Oaks. Sage Publications Inc
Thomson, B.R. (1985). Appropriate and inappropriate uses of humour in psychotherapy as perceived by
certified reality therapists: A Delphi study, Digital Abstracts International, 47(01), 90 (UMI No. 8606095)
Trexler, Cary J., D.Parr and N.Khanna (2006). A Delphi study of agricultural practitioner's opinion:
necessary experiences for inclusion in an Undergraduate Sustainable Major. UC Davis. Journal of
Agricultural Education, Volume 47, Number 4, 2006.

uhl, N. P. (1983). Using the Delphi technique in institutional planning. New directions for institutional
research, 1983(37), 81-94.

179




