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THE FIRST STEP in implementing the events, the first-round panel median 
Delphi technique is to obtain panel date, and the upper- and lower-quartile 
members. Research indicates that a dates for each event plus the summary 
panel of 10 to 15 experts in a given field of reasons given by panel members for 
is sufficient to produce reliable results. their answers. 

Next, an open-ended question- Panel members are asked to 
naire (here called the initial-stage answer the second-round question- 
questionnaire) is sent out to panel naire as before, considering the statis- 
members. It asks for descriptions of tics and rationale resulting from the 
specific events forecasted to occur in first round. They are permitted to either 
the area in questtion. When the results change or stay with their or.iginal 
are received, the administrator edits answers. If their new answer on an 
and summarizes the responses and event falls outside the quartile limits of 
draws up a list of events, clearly stated, the statistics from the previous round, 
which become the basis for the next or they are again asked to give the major 
first-round questtionnaire. reasons for their answer and to re- 

The panel members are re- spond to the comments given by those 
quested to answer the first-round with different views. When the results 
questionnaire with estimates of the are received, the director prepares a 
dates by which the events in the list will statisttical summary and a summary of 
occur and to give the major reasons for the reasons and comments. These re- 
their answers. When the results are in, sults, in addition to the list of events, 
the administrator prepares a statistical become the third-round questtionnaire. 
summary of the dates forecasted by The theofy behind the process is 
the panel and also prepares a sum- that with each additional round, the 
mary of the reasons given for the vari- range of responses will narrow on 
ous answers. The second-round ques- each eve,nt as panel members gain 
tionnaire consists of the same list of new knowledgefrom the interaction. At 
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the very least, when the range remains The next task is to identify a list of 
wide, the assumptions and reasons for “experts” by name, then select the 
this diversity of opinion will be under- people to approach from this list. The 
stood. Theoretically, the process of major goal is to strive to obtain mem- 
summarizing statistics and reasons bers with a wide variety of back- 
and sending out a new questionnaire grounds and positions in the subject 
can continue indefinitely until no area. 
change in statistics occurs and no new The success of a Delphi study de- 
information is received in the argu- pends on continued and dedicated 
ments. But past Delphi studies indicate partiicipatipn by panel members. It is 
that very little benefit is gained from therefore necessary to obtain their 
sending out the list-of-events ques- commitment before sending out the 
tionnaire more than three times. initial-stage questionnaire. In obtain- 

Accuracy of Delphi 
ing their commitment, three areas 
should be covered: 

The Delphi technique first re- * An explanation of the Delphi 
ceived atlention in the early 196Os, process-why this technique is being 
and its major application is in long-term used, how it works, and an estimate of 
forecasting. Therefore, at this time, the time and effort that will be required 
there is not much data with which to from panel members. 
judge the long-term accuracy of Delphi l The objective of the Delphi 
forecasts. However, work has been study-why this research is being 
done to evaluate the Delphi process in done, how it is going to be used, and 
simulated forecasts, and the major how it will benefit the organization run- 
conclusion from these experiments is ning the study. 
that the group median obtained from . How participation will benefit 
the Delphi process is usually more ac- panel members. True commitment can 
curate than the median obtained from only be ensured if there is some return 
individual responses. to panel members for their time and 

Obtaining panel members 
effort. Depending on the subject area 
and the panel member’s job and in- 

The first decision is whether the terests, there are severa1 possible 
panel members are to be selected motivations: (1) Panel members will 
from inside your own organization or if learn about the Delphi method and 
outside experts are necessary. The may later find it useful in doing their 
primary considerations in making this own forecasting. (2) Since the Delphi 
decision are: process is based on feedback and 

l Must the forecast to be ob- interaction, each panel member has 
tained from this project be kept secret the oppodunity to learn as much as the 
to be effective for your organization? organization running the study. Panel 

l Are there enough “experts” members will be receiving feedback on 
with a wide enough range of experi- their own ideas, information from other 
ence within your organization to staff a experts in the same field, plus a fore- 
knowledgeable panel? cast of the future. They could never 
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hope to obtain this information on their “fil1 in the blank” wherever possible; 
own for the same amount of effort indi- there should be sufficient space next to 
vidually. (3) If the information from the the question for any written comments 
Delphi study is not useful to panel desired; instructions and comments 
members, their payment must be more from previous rounds should be struc- 
“worldly”-either a gift or payment in tured for the conveniente of the panel 
money. Panel members should be members; self-addressed, stamped 
considered as consultants to be paid envelopes for returning the question- 
for their time and effort. naire should be provided. 

Delphi operation 
Under no circumstances should 

the director give his opinion on the 
Running a good Delphi study is questions to panel members. They 

not easy. There are severa1 pitfalls that were picked for their expertise and 
must be avoided. should not need his advice, which 

The events questions in the would only bias the study toward the 
“rounds” questionnaire must be opinions held by the director. If the di- 
worded very carefully to ensure that rector concludes that the panel is miss- 
they are interpreted the same by all ing important points, then he must also 
panel members. Any question that al- conclude that he has not done a good 
lows a variance in answers because of job of selecting his panel members. He 
different interpretations of its meaning should then start over with a new panel 
is undesirable. Ambiguous terms such or add new people to the old panel. 
as “common,” “significant,” “widely No panel member should know 
used,” and “normal,” should never be the identity of anyother panel member. 
used. This anonymity ensures that ideas and 

Questions containing compound opinions will be judged solely on their 
events must be avoided. If a panel merit. 
member thinksone wayabout one part 
of a question and a different way about 

Corning’s experience 

another part, good information will be The original Delphi process was 
lost. For example, questions like “Do developed to forecast discrete events 
you think football and baseball will for which it was possible to estimate a 
grow, remain the same, or decline in specific date. In the industrial world, 
popularity?” or “By what year will how%ver, changes of interest usually 
manned nuclear-powered rockets take place gradually over a period of 
reach the planet Mars?” can cause time, making a specific date of occur- 
confusion and yield misleading rente much more difficult to identify. 
answers. (For the second question, Thus it is much more useful to pick a 
what is really important? A manned specific date of interest and ask panel 
expedition to Mars, or a nuclear- members to estimate the extent to 
powered rocket reaching Mars?) which a change will have taken place 

The questionnaire should be by that time. 
“easy” to fil1 out. That is, the format In the Delphi study underlaken for 
should be easy to follow and read; forecasting ,electronics sales for 
answers should be multiple choice or Corning Glass Works, the technique 
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used was to ask for the extent to which could be selected. A total of 62 people 
an event will have occurred five and were personally contacted, and 52 
ten years in the future. This technique agreed to participate in the survey. 
resulted in useful forecasts on gradu- 
ally changing events for two specific 

The pluses 

points in time. Using the two “snap- In particular, the areas in which 
shots” in time also Fade it posible to the Delphi technique excelled were: 
look at trends over time. In other 7. Quantity of infofmation ffom 
words, it was possible to forecast the many disciplines. In total, 44 panel 
rate at which an event was changing members distributed through many in- 
within the time horizon of interest. dustries and functional backgrounds 

In considering whether to use “in; participated directly in the Delphi 
side” or “outside” experts for the study. Many of the panel members 
study, it was apparent that the exper- contacted others in their companies to 
tise available within Corning was not help answer questions in areas with 
diverse enough to provide a balanced which they were not familiar. The vol- 
panel. Therefore, outside experts were ume and diversity of the information 
needed. Two other concerns then obtained would have been extremely 
arose: The electronics industry is so difficult to equal using any other 
diversified that it appeared unreason- technique. 
able lo find individuals with detailed 2. Movementtowardconsensus. 
enough knowledge in all areas to qual- One problem a researcher faces is try- 
ify as “experts” and the results of the ingá to make a single forecast using 
study might fall into the hands of com- data received from many sources with 
pettitors, thereby reducing its value to divergen! opinions. The Delphi tech- 
Corning. These two concerns were nique, in theory, should move panel 
met by setting up three different members toward consensus, which 
panels-one for consumer-oriented is just what happened. Qver 80 per- 
electronics businesses, one for indus- cent of the questions had a high de- 
trial businesses, and one for govern- gree of consensus at the beginning or 
ment businesses. This narrowed the moved toward consensus over the 
range of experience necessary for the three rounds. The answers diverged 
“experts” and also reduced the between the first and third rounds on 
chances that any one competitor less than 2 percent of the questions. 
would obtain the results of the full 3. Comments on rationale for 
study. answers. Two majar forces that act in 

The process of generating a list of moving the panel toward consensus 
“experts” required considerable effort. are statistics and explanations: When 
Sources for names of experts were: a panel member sees himself in a 
electronics division sales and market- minority and does not feel strongly 
ing personnel, sales and marketing about his position, this alone may be 
people in other CGW divisions, and enough for him to change his answer. 
artticles in trade journals. In all, a list of But he may have even better reason 
over 160 names was generated from if the rationale for the different answer 
which the needed panel members is given. He now has new facts on 
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which to base his answer. This is 
also the only way the “minority” 
answer -which may be correct -can 
become the consensus answer. The 
comments on the answers appeared 
to be effective in moving the panel to- 
ward consensus. Quite often, the 
movement was toward one extreme or 
the other-not simply to the original 
majority answer. 

4. High commitment by panel 
members. The panel members who 
participated were interested and highly 
committed to the study. This was indi- 
cated by the amount of time spent on 
the study (the average panel member 
spent over seven hours in total) and by 
the low dropout rate (about 90 percent 
of the panel members who began par- 
ticipating stayedwith the study through 
the third round). 

The minuses 

The biggest criticism involved the 
time estimate for the study. The origi- 
nal estimate was six mocths; the ac- 
tual time taken was nine months (in- 
cluding preplanning and the final re- 
port writing). The major contributing 
factor to this overrun was gross mis- 
calculation of the rate at which ques- 
tionnaires would be returned. The orig- 
inal estimate was four weeks for the 
initial-stage and two weeks for each of 
the rounds questionnaires. It actually 
took nine weeks to get all the initial- 
stage questionnaires back, and seven, 
five, and six weeks, respectively, for 
the first-, second-, and third-round 
questionnaires. 

There were three other specifics 
to be criticized: 

l Despite the efforts to make the 
wording of all questtions clear, a few 
were interpreted in different ways. 

More time should have been spent in 
making sure the questions were un- 
ambiguous. 

l The instructions in one area of 
the questionnaire were misinterpreted 
by severa1 panelists. Thiswas quickly 
evident from their responses and an 
additional explanation given to those 
who made the misinterpretation. How- 
ever, the initial instructions should 
have been more clear. 

. There were too many questions 
in the rounds questionnaires. The ideal 
Delphi should have about twenty-five 
questions; the Corning Study had 
close to 1 OO. A shorter questionnaire 
would probably have generated more 
written comments. 

The lesson 

In summaty, experience from this 
Delphi study indicates that future Del- 
phi administrators should beware of 
three problem areas: 

l Make sure there is sufficient 
time planned for the responses. About 
six weeks per round is required, plus 
one week to prepare for the next 
round. 

l Plan for a sufficient staff to 
handle the workload. With one panel, a 
single staff member plus secretaria1 
help is enough. But with more than one 
panel, additional help is necessaty. At 
least one person on the staff should be 
able to type and keypunch (assuming 
computer programs are to be used). 

l Severa1 people should go over 
the questions and instructions on the 
rounds questionnaires and actually fil1 
them out to detect any ambiguities. . 
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