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Exploring Difficult-to-Research Technical Markets: 

The Delphi Investigative Paradigm

M

arketing research is the primary tool for both bridging the commun​i​cation gap with customers and enabling managers to stay in touch with their markets. It involves the specifi​cation, gathering, analy​zing, and interpre​tation of information to help management under​stand the environ​ment, identify problems and oppor​tunities, and develop and evaluate alter​native courses of marketing action. The information gen​erated in a market research study is dependent upon the technique em​ployed; and, the technique employed is dependent upon manage​ment’s infor​mation objectives, derived from the problem defini​tion, as well as the nature of the market.

It is frequently possible and often preferable to obtain market informa​tion through speci​fically focused exploratory re​search methods as opposed to the more costly and time-consuming survey methods that dominate mar​keting research prac​tice. In technical marketing research, sur​veys based on ran​dom samples can pro​duce non-represen​tative information because high demand con​centration spells a high degree of infor​mation con​centration among a very limited number of sources. It is not uncom​mon to find that less than one percent of the ‘know​ledge​able’ persons associated with an industry possess virtually all of the relevant informa​tion about the market. This concen​tration of relevant infor​mation requires that careful attention be given to the sample selection process, using represen​ta​tive judg​ment samples rather than random sampling methods. One interview with a know​led​geable person has greater information value than one hundred inter​views with uninfor​med respon​dents. A more logi​cal and work​able approach is to select a truly represen​tative judgment sample of knowledgeable persons upon which results can be pooled to make valid decisions.

Delphi Investigative Paradigm
T

he Delphi investigative paradigm can be ac​com​​plished by imple​men​ting a two-stage research program. The first stage is exploratory in nature and begins with a thorough re​view of the organi​za​tion’s tech​nology goals and objec​tives, as well as an extensive review of secon​dary informa​tion relating to those goals and objec​tives. Stage II-Delphi rep​re​sents an in-depth research effort with a broader, more repre​senta​tive sample of knowledge​able persons from target market businesses.

Stage I-Exploratory – With an emphasis on the boundaries that are used to define or limit the market in question, a preliminary view of the current situ​ation is the key objec​tive of the Stage I explor​atory effort. The basic definition of a business, resource allocation decisions, iden​ti​fi​cation and assessment of specific opportu​nities, and com​peti​tor threats are only a few of the areas which are strongly influen​ced by the way a market is structured. The Stage I-Explora​tory effort can best be charac​terized as a pre​li​minary market asses​sment that is used to focus the Stage II-Delphi research effort. Exhibit A sum​ma​r​izes the Stage I approach and presents the key objec​tives as well as two basic method​ologies and four different infor​mation sources that are often em​ployed in developing a preliminary view of the current situation. There are two interrelated efforts associated with the Stage I effort: (1) secondary research and (2) “survey of experts”. It is difficult to separate the two efforts since they overlap and are often performed in parallel to enhance investi​gative efficiencies. 

Virtually every question can be illum​inated, at least in part, by secondary sources of information. Secondary data can be internal or external to the organi​zation and may exist in pub​lished or unpub​lished form. Secon​dary data are often sup​ple​mented with a num​ber of expert inter​views with key trade 

Exhibit A 

Stage I: Investigative Paradigm
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per​son​alities. Expert inter​views are often required to (1) identi​fy key informa​tion sources, (2) close loose ends, and (3) obtain in​formed sub​jective evalu​ations. Fre​quently, the experts who are con​tacted during the Stage I explor​atory effort are recon​tacted several times during the course of the study to follow up on a parti​cular topic or to test preliminary hypotheses.

Stage II-Delphi – Stage II utilizes the Delphi method​ology to achieve a conver​gence of expert opinion, and the “key informant tech​nique” to identify know​ledge​able persons. The two keys to the suc​cessful use of experts are (1) identifying who they are, and (2) achieving a conver​gence of expert opinion. The Delphi method relies on repeated measurement and con​trolled feed​back to obtain the consensus opinion of a group of experts about likely future devel​op​​ments. The selection of the panel of experts is critical to the success of the study. The pool of “experts” is iden​tified via the “key infor​mant tech​nique" and recruited during the pro​cess of collecting relevant secon​dary data from trade publica​tions and associa​tions. This allows the inves​​ti​gator to build on information reported in a given article or publica​tion, expanding into a more in-depth discussion of the industry as a whole. The “key informant tech​nique” repre​sents a form of net​working know​ledge​able persons in an industry, thereby identifying which persons are con​sidered most know​ledgeable; these are the persons who are recruited as experts. Gen​er​ally, 10-50 experts is an accep​table range. Less than 10 experts limits the analy​sis and may not provide confidence in the derived consensus. Interviews with more than 50 experts make administration of the Delphi method overly complex. 

Exhibit B

Delphi Investigation
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Exhibit B presents a six-step approach for im​ple​menting a Delphi investi​gation. Steps 1 and 2 describe the participant selection process. This process allows for the ex​clusion of marginal (less know​ledgeable contri​bu​tors) popula​tions which, if sampled, provide less infor​mative data. This two-step approach in​volves the initial con​tacting and screening of knowledge​able persons and the performing of in-depth tele​phone inter​views with the recruited persons identified in Step 1. Based on previous experience, interviews are typically 45 minutes to one hour in length, depending on whether the respondent is pro​viding critical baseline information or supportive data.

The convergence process, Steps 3 and 4, utilizes the Delphi method. With this approach, opinions of experts are converted into an informed consen​sus through a structured multi-step recruiting and polling process. The initial evalu​ation process, depicted in Step 3, includes the analy​sis of infor​ma​tion needed to provide preliminary eval​uations. This infor​ma​tion is analyzed with respect to the parti​cipant’s area of expertise as well as how this might bias certain esti​mates, the complete​ness of the data obtained, and the exogenous and endo​genous variables affecting this information. Partici​pant evaluations that deviate from the general consensus are analyzed, and substan​tiated reasons for variance are cited. When unsubstantiated evalu​ations are identified, participants are recontacted to clarify their judgment. These participants are provided additional infor​mation obtained from other contributors and given the opportunity to revise their judgment. One of the most important benefits derived from this approach is that judgments are im​proved by having a trained moderator work with participants during the judgment pro​cess using one or more methods to explore how judgments are produced. 

In addition to the original in-depth Delphi interviews, recontact and supplemental interviews are usually performed. Recontact interviews are usually performed to achieve a convergence of opinion on critical issues or to obtain additional informa​tion. Supple​mental inter​views are usually required when multiple sources exist and these particular experts are crucial to the convergence process. Past experience indicates that sup​plemental and recontact interviews provide a level of validity that must be achieved in small sample Delphi studies. The analysis, depicted in Step 5, repre​sents an integration of in-depth qualitative infor​mation and expert judgments. All expert inter​views are taped and transcribed for this analy​sis. The in-depth quali​ta​tive analysis can best be described as a psycho​logical content analysis. Following the in-depth content analysis, findings from this analysis and the Stage I-Explor​atory secon​dary research are integrated to produce the final report and/or presentation.

Delphi Application

O

riginally developed as a short-term sales forecasting method, the Delphi research paradigm has become one of the most popular exploratory tech​niques for long-term as well as short-term tech​nological forecasting. Although highly useful for forecasting applications, Delphi also facilitates numerous types of planning and decision-making activities that involve cross-functional groups. For example, the iterative aspect of the method, as well as the in-depth norm​a​tive nature of the investiga​tive para​digm, lends itself to a wide range of new product devel​op​​ment situations. In instan​ces where the market for a new product is not well defined and/or the product concept is emerging, the technology is still fluid, and history seems inap​pro​priate for forecasting future events, the Delphi technique can produce reliable and valid estimates and provide a basic under​standing of the factors that are likely to affect these estimates. Rich in diagnos​tics, appli​cations of this method have demon​strated that the level of infor​ma​tion derived from this pro​cedure can be used to direct development efforts as well as provide insight​ful marketing programs.

An Example: “Books in the 21st Century”

B

reakthroughs in digital technologies have begun to impact printing and publishing processes and alter the roles and relationships of major indus​try players. Addition​al​ly, emer​ging electronic tech​nologies have created new media for delivering intellectual information that has the potential to complement or compete with traditionally printed books. The overall purpose of this study was to pro​vide printers and publi​shers in America with insight into forces influ​encing future book demand, book publishing and printing processes, and relationships between major players in eleven different book industry seg​ments. This assignment was intended to explore and define how book pub​lishing and printing is likely to evolve in the coming decade. The effort included forecasting the growth of key technologies and assessing the impact on demand for printed books through 2005.

Exhibit C

“Books in the 21st Century”:

A Delphi Application
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This Delphi investi​gation was con​ducted through a program​matic research effort. Stage I consisted of an exploratory investi​gation incor​porating secondary information and in-depth inter​views with in​dus​try experts. The general objec​tive devel​oped for Stage I was to investigate future book publi​shing trends from the perspective of major industry participants and to provide a historical time​line docu​menting major tech​nological and societal milestones which have im​pacted the book publishing in​dus​try over the past 20 years. We were interested in understanding what had happened to the market for books during this period and, based on that under​standing, developing an informed judgment as to what could happen in the years ahead. In addition, Stage I pro​vided a baseline forecast of book sales through the year 2005, along with estimates of how new tech​nologies and other factors including demographic changes are likely to affect the baseline forecast.

Stage II provided an in-depth Delphi investigation with leading book publi​shers, printers, suppliers, and other technology experts. Knowledge​able individuals within these com​panies were asked to evaluate the baseline fore​cast derived in Stage I and provide their expert opinion on factors influen​cing book demand. These opinions were used to adjust and refine the Stage I baseline forecast to project the demand for books and related supplies through the year 2005. The major conclu​sion of “Books in the 21st Century” was that demand for traditionally printed books would remain strong. While some segments, such as subscription reference, professional, and college textbooks may experience some pressure from electronic media, most of these effects, if strategically addressed, will be complementary instead of competitive. Even in these segments, demand is expected to continue growing.

While demand for printed books will remain strong, successful publishers, printers, and suppliers will be those who recognize and pursue the opportuni​ties of electronic media. Those who are able to develop the capability to supply both traditional print and electronic on-demand publishing will be well positioned to continue growing into the 21st century. On the other hand, industry players who remain complacent because electronic media is emerging slowly will find some segments of the market moving away from them beyond 2005.

Exhibit D

In-Depth Normative Research Paradigm
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Advantages

T

he ultimate objective of research is to generate meaningful and actionable infor​mation that is capable of reducing the risks in management decision-making. The purpose of the Delphi methodology is to exploit the specialized knowledge and judgment of experts to ascertain critical infor​ma​tion that can be used by man​age​ment to make informed decisions. The use of judgmental data (expert evaluations) in decision making is hardly avoidable today, and is rapidly becoming the foun​da​tion of many of the more advanced and sophisti​cated decision models in mar​keting. The normative tech​niques used with Delphi share the common characteristics of: (1) being based on assessments of the future by “know​ledge​able" persons, (2) being essen​tially qualitative in nature, and (3) being relatively free of historical influence. All of these characteristics differen​tiate the research paradigm presented from traditional survey research methods and procedures.

The Delphi investigative frame​work represents an in-depth norma​tive research paradigm that relies on informed judgments as data input and multiple measures of conver​gence to insure accurate interpre​tations. In addition, the procedures outlined with this para​digm employ inde​pendent methods of measure​ment as a form of concurrent cross-valida​tion. As shown in Exhibit D, this common sense procedure invol​ves taking informed judgments from a variety of know​ledge​able persons (i.e., multiple measures) and converging them to 


form logical inferences using primary and secondary information (indepen​dent methods of measurement) to form a common sense and logical interpretation of findings. With the Delphi approach, man, rather than a mathematical model, is the primary processor of facts, know​ledge, and information. Experts converge on the “best” estimate by the application of mental processes rather than by the use of formulas. A number of academic studies have tested the accuracy of forecasts and found that the Delphi method can increase the performance of a group significantly. The Delphi paradigm meets five key guideposts of sound inquiry: objectivity, reliability, validity, intensive analysis, and marketing applicability. We have used the technique to provide accurate estimates of future circum​stances and demand-driven technological forecasts, as well as future estimates of new product market potential.
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