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INTRODUCTION:
The Delphi technique is a group process used to survey and collect the opinions of experts on a particular subject. Linstone and Turoff (1975) provided a basic definition of the Delphi technique: "Delphi may be characterized as a method for structuring a group communication process so that the process is effective in allowing a group of individuals, as a whole, to deal with a complex problem". It has application whenever policies, plans, or ideas have to be based on informed judgment. This technique is useful where the opinions and judgments of experts and practitioners are needed but time, distance, and other factors make it unlikely or impossible for the panel to work together in the same physical location.
	The Delphi technique, by definition, is a group process involving an interaction between the researcher and a group of identified experts on a specified topic, usually through a series of questionnaires. Delphi has been used to gain a consensus regarding future trends and projections using a systematic process of information gathering. This technique is useful where the opinions and judgments of experts and practitioners are necessary. It is especially appropriate when it is not possible to convene experts in one meeting. Skutsch and Hall (1973) identified the Delphi technique as a method for gaining judgments on complex matters where precise information is unavailable.
AREAS OF APPLICATION:
     Linstone and Turoff (1975) … stated that one or more of the following leads one to use the Delphi Technique:
· The problem does not lend itself to precise analytical techniques but can benefit from subjective judgments on a collective basis.
· The individuals needed to contribute to the examination of a broad or complex problem have no history of adequate communication and may represent diverse backgrounds with respect to experience or expertise.
· More individuals are needed than can effectively interact in a face-to-face exchange.
Time and cost make frequent group meetings unfeasible. 
· A supplemental group communication process can increase the efficiency of face-to-face meetings.	
PROCESS:
     The process for each type of Delphi is essentially the same; however, the purpose of a study determines the type of Delphi used. The Delphi's process is similar to the nominal group technique (NGT), except Delphi does not require the physical presence of group members (Mitchell & Larson, 1987). An interaction process still takes place between the members of the group (Delphi panel) and the researcher, with the researcher acting as a facilitator.

     The basic steps of the Delphi process were outlined by Pfeiffer (1968):
     1. The first questionnaire which is sent to the panel of experts may ask for a list of opinions involving experiences and judgments, a list of predictions, and a list of recommended activities.
     2. On the second round, a copy of the collective list is sent to each expert and the expert is asked to rate or evaluate each item by some criterion of importance.
     3. The third questionnaire includes the list, the ratings indicated, and the consensus, if any. The experts are asked to either revise their opinions or discuss their reasons for not coming to consensus with the group.

     Scheele (1975) illustrated a process where the opinions and judgments of people familiar with or associated with a subject and they listed a typical sequence of events in the Delphi process in six steps:
     1. Identify the group members whose consensus opinions are sought. If the study goes beyond an intact group such that representatives must be selected, care must be taken to insure that all the various publics or positions are proportionately sampled.
     2. Questionnaire One. Have each member generate a list of goals, concerns, or issues toward which consensus opinions are desired. Edit the results to a manageable summary of items presented in random order. Prepare the second questionnaire in an appropriate format for rating or ranking (Note: If an established or acceptable listing of such items already exists, this first step can be bypassed.).
     3. Questionnaire Two. Have each member rate or rank the resulting items.
     4. Questionnaire Three. Present the results of Questionnaire Two in the form of Questionnaire Three, showing the preliminary level of group consensus to each item. Where the individual differs substantially from the group, and chooses to remain so on Questionnaire Three, the respondent should provide a brief reason or explanation.
     5. Questionnaire Four. The results of Questionnaire Three are presented in the form of Questionnaire Four, showing the new level of group consensus for each item and repeating the member's latest rating or ranking, along with a listing by item of the major reasons members had for dissent from the prevailing group position. Each member rates or ranks each item for the third and final time, in light of the emerging pattern of group consensus and the reasons for dissent.
     6. The results of Questionnaire Four are tabulated and presented as the final statement of group consensus. 

     Worthen and Sanders (1987) stated that this "iterative procedure can continue for several more rounds, but the payoff usually begins to diminish quickly after the third round". Brooks (1979) included an additional step prior to beginning the procedure: assess the willingness of potential panel members to participate in the study.
     Several steps, as identified by Brooks (1979), are involved in using the Delphi Technique:
     1. Identifying the panel of experts.
     2. Determining the willingness of individuals to serve on the panel.
     3. Gathering individual input on the specific issue and then compiling it into basic statements.
     4. Analyzing data from the panel.
     5. Compiling information on a new questionnaire and sending to each panel member for review.
     6. Analyzing the new input and returning to the panel members the distribution of the responses.
     7. Asking each panel member to study the data and evaluate their own position based on the responses from the group. When individual responses vary significantly from that of the group norm, the individual is asked to provide a rationale for their differing viewpoint while limitations are placed on the length of the remarks in order to keep responses brief. 
     8. Analyzing the input, and sharing the minority supporting statements with the panel. Panel members are again asked to review their position and if not within a specified range, to justify the position with a brief statement.
CHARACTERISTICS OF DELPHI TECHNIQUE:
     Dalkey (1967) has identified the following basic characteristics of the Delphi technique: 
     1. Anonymity - - the use of questionnaires or other communication where expressed responses are not identified as being from specific members of the panel allows for anonymity.
     2. Controlled feedback from the interaction - - Controlled feedback allows interaction with a large reduction in discord among panel members. Interaction consists of allowing interaction among group members in several stages, with the results of the previous stage summarized and group members asked to reevaluate their answers as compared to the thinking of the group.
     3. Statistical group response - - the group opinion is defined as a statistical average of the final opinions of the individual members, with the opinion of every group member reflected in the final group response.

At the same time as Dalkey (1967) was identifying the basic characteristics of the Delphi technique, Helmer (1967) supported the validity and reliability of the technique as an acceptable method of data collection from an identified group. Further he said that Delphi Technique is efficient in both group decision making situations and in other areas where order of magnitude estimates are required (Helmer, 1983). A Delphi study carried to the extreme degree could be an expensive undertaking in both time and money on the part of the researcher and the respondents. 

STRENGTHS: 
     The Delphi technique is beneficial when other methods are not adequate or appropriate for data collection. It is particularly useful when 
     1. The problem does not lend itself to precise analytical techniques but can benefit from subjective judgments on a collective basis.
     2. The individuals needed to contribute to the examination of a broad or complex problem have no history of adequate communication and may represent diverse backgrounds with respect to experience and expertise.
     3. More individuals are needed than can effectively interact in a face-to-face exchange. 
     4. Time and cost make frequent group meetings infeasible. 
     5. The efficiency of face-to-face meetings can be increased by a supplemental group communication process. 
     6. Disagreements among individuals are so severe or politically unpalatable that the communication process must be refereed and/or anonymity assured. 
     7. The heterogeneity of the participants must be preserved to assure validity of the results, i.e., avoidance of domination by quantity or by strength of personality ("bandwagon effect"). (Linstone & Turoff, 1975) 

     Helmer (1983) agreed that Delphi is a technique frequently used for eliciting consensus from within a group of experts that has application in reliability and has many advantages over other methods of using panel decision making. Helmer (1983) agrees with Linstone and Turoff (1975) in regards to the application of Dephi. Helmer (1983), Linstone and Turoff (1975), and Dalkey (1972) all found that one of the major advantages of using Delphi as a group response is that consensus will emerge with one representative opinion from the experts. 

     There are many additional advantages. The technique is simple to use. Advanced mathematical skills are not necessary for design, implementation, and analysis of a Delphi project. Because the Delphi provides confidentiality, many barriers to communication are overcome. Some of these barriers are reluctance to state unpopular views, to disagree with one's associates, or to modify previously stated positions (Barnes, 1987). 

     It helps prevent a groupthink, as earlier mentioned, particularly with one or two dominant people. A major strength of the technique is the flexible, but limited, time parameters with which individuals have to respond to the questionnaires (Brooks, 1979). This flexibility allows individuals, who may be restricted by daily schedules and geographic location, the opportunity to respond at times available to them.

LIMITATIONS:
     Delphi is not without limitations. The consensus reached in a Delphi may not be a true consensus; it may be a product of specious or manipulated consensus. A specious consensus does not contain the best judgment. Instead, it is a compromise position (Mitroff & Turoff, 1975). 

     Delphi appears to be a straightforward approach to doing research in the area of forecasting and for building consensus. Researchers, at first glance, think of Delphi as a simple technique that can be done easily. However, one must carefully consider the problems associated with Delphi before designing a Delphi study. 

     Linstone and Turoff (1976[?]) suggested that there are five common reasons for Delphi to fail:
     1. Imposing monitor views and preconceptions of a problem upon the respondent group by over specifying the structure of the Delphi and not allowing for contribution of other perspectives related to the problem.
     2. Assuming that Delphi can be a surrogate for all other human communications in a given situation.
     3. Poor techniques of summarizing and presenting the group response and ensuring common interpretations of the evaluation scales utilized in the exercise.
     4. Ignoring and not exploring disagreement so that discouraged dissenters drop out and an artificial consensus is generated
     5. Understanding the demanding nature of a Delphi and the fact that the respondents should be recognized as consultants and properly compensated for their time if the Delphi is not an integral part of their job function.

     Barnes (1987) has listed additional disadvantages of the technique: 
     1. Judgments are those of a select group of people and may not be representative; 
     2. Tendency to eliminate extreme positions and force a middle-of-the-road consensus; 
     3. More time consuming than the nominal group process;
     4. Should not be viewed as a total solution;
     5. Requires skill in written communication;
     6. Requires adequate time and participant commitment (about 30 to 45 days to complete the entire process).

     Fortune (1992) indicated that an additional reason for Delphi failure is that the panel members may not be able to see the vision or the "big picture" in which they are involved. This problem arises when the panel members chosen are so close to the problem that they cannot see the future.

APPROPRIATENESS:
     An overriding factor in the selection of the Delphi technique is the appropriateness of the technique for a particular study. Linstone (1978) identified two circumstances where Delphi techniques are most appropriate: 
      (1) "the problem does not lend itself to precise analytical techniques but can benefit from subjective judgments on a collective basis" and 
      (2) "individuals who need to interact cannot be brought together in a face-to-face exchange because of time or cost constraints". 

PANEL:
     The information obtained by the Delphi study is only as good as the experts who participate on the panel. Therefore, the composition of the panel relates to the validity of the results of the research (Spencer-Cooke, 1989). It is the panel's opinions and judgments that are elicited and analyzed. Therefore, considerable thought most go into the selection of the panel.

VALIDITY:
     Delphi techniques identify the reasons why there is a degree of disagreement among the experts and help to ascertain whether the nature of the disagreement is real or purely semantic (Helmer, 1983). Convergence, even when it happens, is not enough to validate the method because it should be convergence toward the correct value that counts (Helmer, 1983). Helmer (1983) stated that there are two reasons why relatively few experiments have been conducted to validate the predictive power of Delphi inquiries. One is that long-range forecasts cannot be verified until a sufficiently long time has elapsed. The other is that Delphi is a method pertaining to the utilization of expert opinions. Hence, to validate the method properly, experts would have to be used as laboratory subjects. 

     Dalkey [?] and Helmer (1983) have well documented that statistically the Delphi Techniques tend to produce not only convergence but also that convergence is in the direction of the true value. Helmer (1983) pointed to the explicit evidence of the validity of the Delphi technique in producing relatively reliable forecasts.
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