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Abstract:

Profits and Personalities: 

Relationships Between Profits from New Product Development 

and Analysts’ Personalities


This article provides a continuation of a study of 69 analysts evaluating 267 early-stage New Product Development (NPD) projects in a major global chemical company over a 10 year time span.  Positive correlations were found between profits resulting from NPD project analyses and personality attributes of the analysts evaluating those projects.  The strengths of correlations between profits earned and personality were compared using two standard psychological instruments, the MBTI® and the Kirton Adaptor Innovator (KAI).  Both can be used to measure creativity.  The MBTI® Creativity Index (MBTI-CI) was found to correlate significantly better with profits earned than the KAI.  

Additionally, applying Keirsey’s theory of Temperaments resulted in developing a new “Rainmaker Index” specifically tuned to profitability from the “fuzzy front end” of NPD.  Analysts with MBTI preferences for intuition (“N”) and thinking (“T”) score highest on this index.  Analysts in the top third of the “Rainmaker Index” generated 95 times more profit than those in the bottom third ($8,230,000 vs. $87,000 mean profit per analyst).  This compares to 11 times more profit for analysts in the top third of the MBTI-Creativity Index vs. the bottom third of the MBTI-CI.  Hence, the “Rainmaker Index” increases the odds of identifying analysts who will identify profitable opportunities in the “fuzzy front end” of NPD by a factor of 8.6 times compared to the previously reported MBTI-CI (95/11 =  8.6 times better).

*MBTI is a registered trademark of the Consulting Psychologists Press, Palo Alto, CA
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Introduction and Background

“...statistics, flow charts, finances, or high technology.  While these procedures are obviously essential to managing a successful business, companies are not failing because they lack this technical knowledge: their failure is with people.” [15] 

"For as in one body we have many members, and all the members do not have the same function...  Having gifts that differ according to the grace given us, let us use them.” [28]
Staged processes with periodic management review gates for new product development (NPD) have been in existence for well over 40 years [1, 4, 5, 21].  Over half of all Fortune 500 companies are estimated to use such staged NPD processes [11].  Such processes typically have 4 to 8 stages.

Many excellent benchmarking studies over the last 40 years have focused on the factors associated with industrial new product development (NPD) success across hundreds of projects.  The studies have virtually all found that the number one success factor at the project level is “product superiority,” or “product advantage” [4,5,6,9,10,13].  More recent studies done at the company level (instead of at the project level) by Cooper and Kleinschmidt show that that the number one success factor is a high-quality new product development process [12].  

However, in spite of the innumerable changes in NPD thinking in the last 40 years, in spite of all of the NPD stage-gate processes that have been put in place over the last 40 years, and in spite of the many studies that have been done on NPD success factors, the overall odds of success at the commercial launch stage have remained essentially unchanged over the last 40 years.  Only sixty percent of new product launches succeed, or one out of 1.7 launches [30].  

Indeed, a recent global study of 360 industrial firms launching 576 new industrial products reported at the 1997 Product Development and Management Association Research Conference confirms an overall success rate of 60% from launch.  The success rate was close to the same in all the countries studied: The Netherlands (61% success), the United Kingdom (62%), and the United States (56%) [20].  These success rates from launch are virtually identical to the success rates reported in the 1950’s and 1960’s [1, 4, 5].  While much has changed “on the surface” of NPD, it appears that the underlying success rates from launch have remained virtually constant.  Based on these results, one might wonder if significant progress in NPD has really been made.  Yet, failures at launch continue to be very expensive, because production plants have been built or a service has been fully designed, and promotional dollars spent.  

While the cost of failure is lower at the earlier stages of the NPD process, the failure rates at earlier stages are much higher, as shown in Figure 1, the “universal industrial success curve.”  The “universal success curve” for substantially new NPD projects was developed from three separate sources of information:  1. tracking the commercialization of patents, 2. venture capitalist’s experience, and 3. the project literature.  The success rates which were found (as a function of the stage of the project) were remarkably similar in all three cases [30]. 
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Figure 1.   “Universal” Industrial Success Curve for Substantially New Products, 
with Success Rates from Launch Unchanged Over the Last 40 Years (at 60%)

The resulting “universal success curve” is a benchmark which shows, for example, that the odds of commercial success for substantially new products averages 1 in 300 at the idea submission stage (or at the patent disclosure stage), and 1 in 125 at the small project stage (or after a patent is granted).  After Stage 4 of 7 stages, when a detailed analysis has been completed and an early stage development effort is underway, the “universal success curve” shows that on average just one in nine projects are commercially successful, or 11%.  Even when a project reaches the stage of major development, the odds of success are typically still no greater than 1 in 4, or 25% [30].

Given that excellent NPD processes are often in place within major corporations today, as in the company studied, the issue becomes how to further increase the productivity of these processes.  With the success rates from launch essentially unchanged over the last 40 years, it is critically important that any factors which will improve the success rate be explored.  

The success factor studies which have been done to date show what must be done for NPD success.  Yet, even with the future success of firms riding on the outcomes of NPD efforts, these things are rarely done, and NPD success rarely occurs.  Why?  The authors believe that it has to do with overlooked human factors.  Others have had similar hypotheses.  One of Crawford’s interviewees raised the following questions in 1977:

“Why, then, do we have such a high rate of new product failures?  Is it possible, as some of the research studies suggest, that the problem is one of people, not technology?  If so, just what is wrong?”

“... we can speculate that many (perhaps most) market researchers assigned to new product development are precisely the wrong people unless the department has been permitted to staff up especially for this purpose.” [13]

Crawford’s article suggests that market research supporting early stage NPD project analysis is often not done well because the type of individuals usually selected for both early stage project management and market research are risk averse, patient and persistent individuals, whereas market research for new product development requires personnel with high risk acceptance, creativity, and openness to the "irrational" process of new product development [13].

Many studies over 40 years have also shown that the most significant differences between successful products and unsuccessful products lies in the quality of execution of the first few stages of new product development, i.e. the “fuzzy front end.”  Simply stated, “The first few plays of the game determine the outcome.” [4, 8,10].

It is in the early stages that a key individual, typically acting in the role of a project analyst, played a critical role.  During the first 3-4 stages of the NPD process, management is relying primarily on one person to make a recommendation about whether to proceed to the next stage of product development.  Few companies would want to assign a 4 person multifunctional team to every one of the 300 ideas submitted as patent disclosures, and virtually none could afford to do so.

Accordingly, in the great majority of projects at the company studied, the early stage project analyst was acting as an individual project leader (while interacting with many other key people in many different functions both inside and outside the company).  Much less frequently in the company studied was this person an early-stage multifunctional NPD team leader, where the key leader’s team (when present at all) was small, typically with 3 to 4 members.  In both of these instances, the individual analyst (or leader of a small team) plays a key role in the project’s early direction.

In the later development and commercialization stages of a project, the numbers of personnel directly involved in teams steadily increases.  Team size can expand to well over 100 participants per project, and involve several large teams in different functions, with several different leaders.
Given the fact that the critical early stages are often managed by a single key analyst or leader, it seems reasonable to assume that this person's personality could play a critical role in determining the ultimate success of an NPD project.

Creativity is seen as one important personality trait for NPD analysts because a lack of meaningful product uniqueness has been found to be the number one reason why new products fail [13].  Starting ideas need to be reshaped substantially, often involving several iterations, before becoming commercial (Figure 1).  It therefore seems logical to infer that a firm is more likely to develop "meaningfully unique" and commercially successful new products if they are using highly innovative and imaginative people to manage the early stages of their NPD discipline.

In a prior article utilizing the same database, a series of important observations were made regarding the outcomes of NPD activities based upon the creativity of the NPD analysts involved in the “fuzzy front end” of NPD.  Creativity was measured by the Myers Briggs Type Indicator Creativity Index, or MBTI-CI.  The basis of the previous work was a simple partition of the database into two groups at the median value of the MBTI-Creativity Index [31].

The findings of the prior work are summarized here (see also the lower half of Table 1, and Table 2).  Analysts with MBTI-CI creativity scores above the median did 1.4 times more NPD projects than the group below the median for creativity.  The more creative group branched (modified) the original idea to another, more commercial idea 2.7 time more often, and had 2.3 times more positive recommendations than the less creative group (Table 2).  The more creative group also completed more studies, in many cases as a result of suggesting or creating winning ideas for analysis even when the starting idea was not commercial, as expected from the odds of success in the early stages of the “universal success curve” (see Figure 1).  Though the more creative group did more projects, the profits that they identified per individual project were also 8.8 times higher: $1.24 million per project for the group with MBTI-CI’s above the median, vs. $0.14 million per project for the group with MBTI-CI’s below the median (Table 2).  Most importantly, the more creative group made recommendations (from Stage 4 of the NPD process), which resulted in profits in Stage 7 that exceeded the less creative group by 13 times ($198 million vs. $15 million, Table 2).  

These results occurred when the analysts worked within a disciplined, staged NPD process with proper training and coaching [31].  Highly creative individuals can be looked upon as “wild mustangs.”  A well disciplined NPD process with trained coaches provides a necessary “bridle and bit” to effectively harness their energy:  as reported earlier, 97% of the recommendations from Stage 4 that were commercialized were profitable (in Stage 7).  This compares with the benchmark from the “universal success curve of 11% for most industrial NPD processes in use today (Figure 1).  As such, this represents a 9 fold improvement in both speed and productivity vs. typical staged-gate NPD activities (Figure 2).  This is because typically only one high quality NPD development effort is now needed to achieve profitability, vs. nine separate development efforts when using the more traditional staged NPD processes [30, 31].

The highly creative NPD analysts described in the prior work were much more productive than their less creative counterparts.  These results caused the authors to expand upon the original analysis to see if even stronger correlations could be found between analysts’ personalities and NPD profitability.  If stronger relationships could be found, then this could further assist in identifying “rainmakers” in NPD organizations.  
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Figure 2.  Higher Accuracy from NPD Analyses Through Stage 4 of a 7-Stage NPD System Provides Profits Nine Times Faster, with Nine Times Overall Less Effort
Personality Measurements Via the MBTI®, MBTI-Creativity Index (MBTI-CI), “Rainmaker Index,” and the Kirton Adaptor Innovator (KAI):
While perhaps few would argue against the desirability of matching personality types to the functional requirements of a job, the question of how to do it has been less clear.  One answer might be to use personality testing to assess the personalities of a firm's employees.  Two such assessment tools that we have found to be useful are the Myers Briggs Type Indicator, or MBTI®, which can also be converted to an MBTI Creativity Index (MBTI-CI), and to a lesser extent the Kirton Adaptor Innovator instrument (KAI).  Both are described below.

MBTI®:  

The Myers Briggs Type Indicator  (MBTI) was developed in the 1940’s by Isabell Myers and Katharine Briggs, driven by a need for more effective placement in war-time jobs [19].  The Myers-Briggs Type Indicator is possibly the most widely used personality measurement instrument in the world, being administered to approximately three million people per year [27].  The MBTI measures personality preferences using four scales, shown below, along with the abbreviations for each scale.  Note that the abbreviation for “Intuitive” is “N,” and not “I” because “I” is used to denote “Introversion.”

1.
Extroversion / Introversion 
(EI)

2.
Sensory (or practical) / Intuitive
(SN)

3.
Thinking / Feeling 
(TF)

4.
Judging / Perceiving 
(JP)

In this study, the scores for each of the four MBTI sub-scales have been converted to continuous scores, having 100 as their mid-point.  A person having a continuous EI (Extroversion / Introversion) score of 60 has a preference for Extroversion, calculated by subtracting the MBTI “E” preference strength of 40 (“E 40”) from 100.  A continuous EI score of 145 would indicate a preference for Introversion, and is calculated by adding a reported MBTI preference of 45 for “I” (“I 45”) to 100 [18, 27].

MBTI-Creativity Index (MBTI-CI):
The MBTI-Creativity Index, or MBTI-CI, was developed by Harrison Gough, Ph.D., at the Institute for Personality Assessment and Research, or IPAR.  (Gough also developed the California Psychological Inventory, or CPI.)  IPAR’s samples of creative people were selected by peer nomination of creative people in various fields (musicians, artists, scientists, architects, writers), as well as by IPAR evaluations [16, 27].

The MBTI Creativity Index is calculated by taking a respondent's MBTI scores, converting them to continuous scores for each of the four personality factors, and placing them into a formula that has been developed from 30 years of creativity research at the Institute for Personality Assessment and Research (IPAR) [16, 32].  

Gough's research on the MBTI Creativity Index suggests that with regard to personality types, creative individuals tend to prefer being more intuitive (“N”) rather than sensory (“S”), more perceiving (“P”) rather than judging (J”), more extroverted (“E”) rather than introverted (“I”), and more thinking (“T”) rather than feeling (“F”) [32].  The most heavily weighted factor in the MBTI-CI is the preference for intuition, which is rated by Gough three times as highly as any other factor.  The formula Gough developed for this index is presented below:

MBTI CREATIVITY INDEX = 3SN + JP - EI - 0.5TF 

Twenty six additional studies of creativity involving the MBTI have all found correlations between a preference for intuition and creativity [27].

The average creativity index according to the MBTI data bank of 50,000 women and 39,000 men is 235.5 [27].  The potential range of MBTI-CI scores is from negative 84.5, to positive 547.5 for highly creative individuals.

Four MBTI Based Temperaments:  NT, SJ, NF and SP’s:

Keirsey has simplified the 16 MBTI personality types (such as ENTP, ISFJ, etc.) into four major groupings, or Temperaments.  These four temperaments are as follows [19, 22]:

1.
“Rationals,” or “NT’s” are those with MBTI preferences for Intuition and Thinking.  They represent approximately 12% of the population.

2.
“Idealists,” or “NF’s” are those with MBTI preferences for Intuition and Feeling.  They represent approximately 12% of the population.

3.
“Guardians,” or “SJ’s” are those with MBTI preferences for Sensing and Judging.  They represent approximately 38% of the population.

4.
“Artisans,” or “SP’s” are those with MBTI preferences for Sensing and Perceiving.  They represent approximately 38% of the population.

(Other combinations are possible such as ST, SF, NJ and NP.  While these were analyzed, they did not contribute significantly to the work, and are not reported here.)

Kirton Adaptor Innovator (KAI) Measure of Creativity  

The Kirton Adaptor-Innovator (KAI) scale is another way to measure the style of creativity.  It is a simpler instrument than the MBTI® psychological instruments, in that it only measures one independent variable (style of creativity), instead of measuring four independent variables as with the MBTI.  The KAI is a 32 question inventory, or questionnaire, having a theoretical range of 32 to 160 points, and a mean score of 96 points, determined from a large number of studies.  The distribution curve conforms almost exactly to a normal curve.  Those scoring below 96 are said to prefer the adaptive style of decision making by their nature, while those who are above 96 prefer the innovator style of decision making [23, 25].  

“Adaptors are concerned with resolving problems rather than finding them...  Seen as sound, conforming, safe, dependable.  Sensitive to people, maintains group cohesion and cooperation.  Personally more acceptable to the establishment.”

“Adaptors characteristically produce... ideas based closely on...existing agreed definitions of the problem and likely solutions.  They...proceed within the established...theories, policies and practices of their organizations.  Much of their effort in change is in improving and "doing better"...

“Innovators, by contrast, are more likely in the pursuit of change to reconstruct the problem, separating it from its enveloping accepted thought, paradigms and customary viewpoints, and emerge with much less acceptable solutions...  They are less concerned with "doing things better" than with "doing things differently."

“Innovators could be said to discover problems and discover avenues of solution...and are catalysts to settled groups, irreverent of their consensual views, seen as abrasive, creating dissonance [23].”

Adaptors are "creative" in the sense that they can find ways to work within the system to solve problems and effect change.  Adaptors are also “creative” in Kirton’s terminology, in the sense that they can come up with many reasons not to try a new idea.  In plain English, this is the group most people would consider to be “not very creative.”  However, without adaptive problem solvers lending their stability and making the business run, a business would quickly die.

In plain English, Kirton’s “Innovators” are the group most people would consider to be “creative.”  While not essential for maintaining next quarter's corporate earnings, their breakthrough creativity is essential for the long-term health of many businesses, because it provides the new products necessary for profitable growth [18, 24, 26].

There is a correlation between KAI “Innovators” and so-called "right-brain creative" thinking, as well as between “Adaptors” and "left-brain, uncreative or linear" thinking [33].  

The KAI instrument has three sub-scores:  Sufficiency of Originality (“SO”), Efficiency (“E”) and Rule conformity (“R”).  However, because the sub-scores are significantly intercorrelated (with correlations ranging from 0.28 to 0.49), only the overall KAI scores are discussed in this research.  The three KAI sub-scores are not measuring statistically independent factors [24].

Methodology:

Data for this study was obtained from interviewing hundreds of personnel from a global Fortune 500 chemical company.  The data were collected from a ten year time period (1984-1994), during which 267 separate NPD projects were evaluated within the company.  Each of these projects was initially analyzed and overseen by one of 69 different NPD analysts who worked for the firm during this period.  For each of the 69 analysts, two types of measures were collected:  1) their personalities, as measured by the MBTI, the MBTI-Creativity Index, their MBTI Temperaments, the continuous MBTI-NT or “Rainmaker Index,” and KAI instruments, and 2) their NPD effectiveness, as measured through four NPD performance variables, including profit.

The results from well over 95% of the total number of projects conducted were measured.  Only a few individuals chose not to participate, hence virtually the entire sample available was measured.  The group contained numerous projects conducted in both Europe and North America.  The research hypotheses were tested primarily using simple linear regression/correlation analysis.

The stage-gate business discipline used to train all of the analysts who conducted their project evaluations, and which remained constant over the 10 year span of the study, was the Planned Innovation Opportunity Analysis system of Bacon and Butler, developed at Michigan State University.  The Planned Innovation approach is a staged process with periodic management reviews.  It utilizes scientific reasoning to determine key requirements before making major expenditures.  It does this by forming and testing hypotheses related to the following critical issues:  determining the “fit” of the project within the organization, identifying unmet marketplace needs, identifying sources of value (both to the organization and down the value-chain), and determining competitive openings and competitive advantages [2,3].  

All analysts were rigorously trained and extensively coached in the same methodology.  The training consisted of an intensive one week course, followed by one-on-one coaching which lasted from six months to two years.  Coaching of the analysts being trained over one or two projects was an essential part of the process.  This allowed analysts within the company to internalize the techniques they were learning; i.e. to become able to effectively and independently  implement them [2,3].  It was not a “program of the month.”  This was a serious and sustained program with top management support, as it would need to be to last for over 10 years.

Measures:

Independent Variables:  MBTI Scales, MBTI-Creativity Index (CI), MBTI Temperaments, “Rainmaker Index” and the KAI

The MBTI related variables were measured using Form G of the MBTI, and converted into Gough's MBTI Creativity Index (MBTI-CI), Keirsey’s four Temperament scales, and the “Rainmaker Index” or continuous “MBTI-NT Index” which is described later.  KAI scores were measured using the Kirton Adaptor Innovator instrument, described earlier.

Dependent variables:  Measures of NPD Effectiveness  

#NPD ANALYSES:  This variable indicates the total number of original new product development (NPD) ideas that an analyst evaluated during his/her tenure with the company.  This was operationalized as the total number of NPD Analyses (or opportunity analyses, “OA's”) the analyst completed.

%POS.RECS:  This variable indicates what percentage of an analyst's NPD projects were positive recommendations to management for commercial development.  This was measured by taking the number of NPD Analyses (or OA's) an analyst recommended to management be developed, as a percentage of the total number of NPD Analyses that he/she had completed.  

%BRANCH:  This variable indicates what percentage of an analyst's original new product analysis projects were branched or spun off into new, more commercial projects by the analyst.  This was operationalized by taking the number NPD Analyses that were branched as a percent of the total number of NPD Analyses the analyst conducted.

PROFIT:  This variable indicates the overall profits produced by the new products developed by an analyst.  Profits were operationalized by calculating the return on sales generated by all the products developed (after Stage 7 of the NPD process as defined in Figure 1), which resulted from the analysts’ recommendations after Stage 4 of the NPD process.  Return on sales is measured by taking sales profits that remain after subtracting all costs including the cost of capital, the costs of labor and raw materials.  

Thirty five percent of the total number of projects analyzed were recommended to be commercialized by the analysts (94/267 total = 35% “POS.RECS”).  The businesses decided to commercialize 12.4% of the total projects analyzed (33/267 = 12.4%), or 35% of the “POS.RECS” (33/94 = 35%).  These are the projects that went on to earn profits.  (No attempt was made to commercialize the other positive recommendations from the analysts.)  Cumulative profit determinations used throughout the study were determined from extensive interviews with analysts and business managers that implemented the business opportunities identified.  The profits were analyzed through December of 1994, and amounted to $213 million.  Profits are still climbing rapidly, as several very large projects were in the early stages of becoming profitable.

Five Sets of Hypotheses (Analyses 1-5) and Corresponding Results
The objective of the current study is to examine the relationship between an NPD analyst's personality as measured by the MBTI and KAI instruments (independent variables) and their effectiveness in analyzing early-stage NPD projects (dependent variables).  If a significant relationship can be shown between their personality traits and NPD success, then  it would support the view that personality traits are playing a crucial role in the NPD process.  In addition such support would indicate that personality testing and creativity assessment coupled with tailored training and coaching should play a more prominent role in human resource development for NPD.
NPD effectiveness will be measured using four separate performance variables.  There are five different measures of the analysts’ personality.  Hence, the main proposition is tested using five sets of research hypotheses (Analyses 1-5), each of which has four NPD performance variables.  

Analysis 1:  Correlations Between the KAI and NPD Effectiveness
The main proposition tested in the first set of hypotheses is that analysts involved in the “fuzzy front end” of NPD projects with higher KAI scores will have higher correlations with NPD effectiveness.  This assumes, as was the case, that all of the analysts are operating within the framework of an excellent NPD discipline, which provided them NPD training and coaching.

H1a-1
The KAI of an NPD analyst will be positively related to the number of new product analyses he/she will conduct (#NPD ANALYSES).

H1b-1
The KAI of an NPD analyst will be positively related to the percentage of new product ideas that are given positive recommendations by the project analyst, (%POS.RECS).  These recommendations typically were made by the individual analyst after Stage 4 of the NPD process, as defined in Figure 1. 

H1c-1
The KAI of an NPD analyst will be positively related to the percentage of the original project ideas that are branched or spun off into new projects (%BRANCH).

H1d-1
The KAI of an NPD analyst will be positively related to the cumulative amount of profits (PROFIT).  (Profits resulted after Stage 7, Commercial Success, and were achieved by the business after implementing the analyst’s NPD project recommendations from Stage 4.)

(Another set of four hypotheses was tested in earlier work, substituting the MBTI-Creativity Index for the KAI indicator above.  These are designated in Table 1 of this article as H1a-d -“2.” instead of H1a-d- “1,” to distinguish them from the above KAI hypotheses [31])

Analysis 1 Results:  

Table 2 shows that while the signs of the correlation coefficients are as hypothesized for the KAI, the only NPD success factor which is significantly correlated with KAI scores is the number of NPD analyses each analyst did.  Hence, three of the four hypotheses regarding correlations between KAI measures of creativity and NPD success are not supported.

Table 1.  Results of Four Simple Linear Regression Analyses of the Relationship Between the Kirton Adaptor Innovator (KAI), and the MBTI-CI and NPD Effectiveness.
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Analysis 2:  MBTI-CI’s Correlations with NPD Success Are Higher vs. KAI’s
Direct experience by the authors with personnel who scored highly on the KAI (yet low on the MBTI-CI) suggested that there may be more “false positives” (false readings of high creativity) with the KAI than with the MBTI-CI.  We can only speculate that this may occur because the KAI provides a more direct measure of creativity (almost like asking a person, “Are you creative?”)  In contrast, the MBTI measures four fundamentally unrelated personality sub-factors which together add up to form the MBTI-Creativity Index.  While taking the MBTI instrument, it is not apparent that it is measuring creativity.  As such, the MBTI-CI provides a more indirect, and therefore perhaps a more honest and accurate measure of creativity.  

In the US culture, creativity and independence are highly regarded by many people[34].  Hence, for those individuals who want to be creative it may be easier to produce a “false positive” with the KAI.  (We refer to these individuals as “creative wannabe’s.”)  Hence, we hypothesize that the correlations between the MBTI-CI with NPD success are greater than for the KAI.

H2a:
The MBTI Creativity Index (CI) of an NPD analyst will have a stronger positive relationship with the number of new product analyses (#NPD ANALYSES) he/she conducts than the analyst's KAI inventory.

H2b:
The MBTI Creativity Index (CI) of an NPD analyst will have a stronger positive relationship with the percentage of new product ideas that are given positive recommendations by the project analyst,  (%POS.RECS) than the analyst's KAI inventory.

H2c:
The MBTI Creativity Index (CI) of an NPD analyst will have a stronger positive relationship with the percentage of the original project ideas that are branched or spun off into new projects (%BRANCH), than the analyst's KAI inventory.

H2d:
The MBTI Creativity Index (CI) of an NPD analyst will have a stronger positive relationship with the cumulative profit generated by the analyst's projects (PROFIT), than the analyst's KAI inventory.

Analysis 2 Results:  All four hypotheses were supported (H2, a - d).  The MBTI-Creativity Index does correlate better with NPD success factors than does the KAI measure of creativity (Table 1).  

The earlier work reported by the authors shows correlations between NPD effectiveness and the MBTI Creativity Index, using a similar set of four hypotheses, all of which are strongly supported (Table 1) [31].  In contrast, KAI results reported in Table 1 are significantly related to only one of these measures of NPD success, and less strongly than the MBTI-CI.  

Most importantly, the correlation between the analysts’ MBTI-CI and Profits from NPD was 0.29 (R-Squared = 0.084), significant at the 0.05 level, vs 0.16 (R-Squared = 0.026) and insignificant for the KAI.  Thus the R-Squares indicate that the MBTI-CI explains more than three times the variance in an analyst’s profitability than the KAI.

These results are further illustrated by Table 2, which compares the average NPD effectiveness for analysts who scored above the sample median on the KAI (KAI = 110) with those above the sample median on the MBTI-CI (MBTI-CI = 275).  This comparison indicates that the analysts identified as more creative using the MBTI-CI outperformed those identified as more creative using the KAI in terms of Profit, % Positive Recommendations, and % Branching, though high KAI’s did better in terms of the Number of NPD Analyses conducted per analyst.

Another breakdown is presented which compares those analysts identified as above the median for creativity by one method but not the other.  Table 3 compares NPD effectiveness of the nine analysts who scored above the median on the KAI but below the median on the MBTI-CI (“Group B”), with the performance of the nine analysts who scored above the median on the MBTI-CI but below the median on the KAI (“Group A”).  Table 3 clearly shows that the MBTI-CI was more discriminating in terms of correlating with NPD success.  The analysts identified as creative by the MBTI-CI (but not by the KAI) identified 153 times more profit per analyst, 208 times more profit per project, and had a percent of positive recommendations that was 4.4 time higher than the analysts identified as creative by the KAI but not the MBTI-CI.

Table 2.  Analysts with High MBTI-CI’s Have Greater NPD Success than Analysts 
with High KAI’s
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Table 3.  Comparison of NPD Effectiveness Between Groups Above the Median 
on One Measure of Creativity but Below the Median on the Other.
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Note:  The KAI and MBTI-Creativity Index scores are strongly correlated, with a Pearson correlation of 0.727, significant at the 0.01 level (99.9%).  Hence, both instruments are measuring many of the same creativity attributes.

Analysis 3:  MBTI-CI >350 (Breakthrough Creativity) and NPD Effectiveness
Harrison Gough estimated that individuals with Creativity Index scores less than 250 are less likely to demonstrate breakthrough creative talent, and those with scores above 350 are especially likely to show breakthrough creativity [16,27,32].  We therefore tested the following hypotheses to determine if analysts with MBTI-CI’s above 350 are more successful than analyst’s with MBTI-CI’s below 250:

H3a:
Analysts with MBTI Creativity Indices of 350 and higher will generate more NPD analyses than analysts with MBTI-CI’s below 250.

H3b:
Analysts with MBTI Creativity Indices of 350 and higher will have a higher percentage of their NPD analyses receive positive recommendations than analysts with creative indices below 250.

H3c:
Analysts with MBTI Creativity Indices of 350 and higher will have a higher percentage of their NPD analyses branched or spun off into new projects than analysts with MBTI-CI’s below 250.

H3d:
Analysts with MBTI Creativity Indices of 350 and higher will generate higher cumulative profits than analysts with MBTI-CI’s below 250.

Analysis 3 Results:  Table 4 shows that all of the hypotheses for Analysis 3 are in the right direction, and all but one (the number of NPD analyses per analyst) are statistically supported.  

Additionally, if one looks at the group of analysts (n=19) whose MBTI-Creativity Index Scores are 250-350, their performance is intermediate between the other two groups, as expected.  For example, mean profits per analyst for MBTI-CI’s <250 are $0.52 million; for analysts with MBTI-CI’s between 250 to 350 profits are $1.48 million, and for analysts with MBTI-CI’s > 350, profits are $8.08 million.  The highest group’s profits per analyst exceed the lowest group’s by 15.5 times.  Profits per project were 8.9 times higher. 

Table 4.  Comparison Between Analysts NPD Effectiveness with 
MBTI-Creativity Indexes < 250 and > 350
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† Calculated based on the average profit per project ratio for each analyst.

Analysis 4: MBTI “NT” Temperaments vs. Three Other Temperaments (SJ, SP and NF), and NPD Effectiveness

While the results of analyses 2-3 provide strong support for the efficacy of using the MBTI-Creativity Index as a means of identifying NPD talent, further analysis was undertaken to see if other personality measures might produce superior results.  For exploratory purposes, a series of stepwise multiple regression analyses was run on each of the four NPD effectiveness measures with the four MBTI sub-scales serving as independent variables in each analysis.  These results, presented in Table 5, indicate that preferences toward intuition (N on the SN scale) and thinking (T on the TF scale) have by far the strongest relationships with NPD profitability.  Both factors are virtually identical in their relationship with profitability.

Table 5.  Results of Stepwise Regression Analysis on MBTI Sub-scales of 
Analysts vs. NPD Effectiveness
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Therefore, analysts having the NT preferences were compared with the other three major Keirsey Temperaments (SJ, SP and NF) for NPD effectiveness:

H4a:
Analysts with MBTI “NT” temperaments will conduct more NPD analyses than analysts with other temperaments (SJ, SP and NF).

H4b:
Analysts with MBTI “NT” temperaments will have a higher percentage of their NPD analyses receive positive recommendations than analysts with other temperaments (SJ, SP and NF).

H4c:
Analysts with MBTI “NT” temperaments will have a higher percentage of their NPD analyses branched or spun off into new projects than analysts with other temperaments (SJ, SP and NF).

H4d:
Analysts with MBTI “NT” temperaments will generate higher cumulative profits than analysts with other temperaments (SJ, SP and NF).

This can be analyzed by comparing the “NT” or Rational Keirseyan group vs. each of the other three Keirseyan groups separately (“SP’s or Artisans, “SJ’s” or Guardians, and “NF’s” or Idealists.)  These are ranked in increasing order of effectiveness in Table 6.  The “NT Rationals” and the “SJ Guardians” outperformed the “SP’s” and the “NF’s”.  Note that neither the 

“SP Artisans” nor the “NF Idealists” identified any profits, even though they branched more and had a higher percentage of positive recommendations than the “SJ’s”.  Comparing the “SJ Guardians”  with the “NT Rationals” shows that the “SJ’s” identified $0.68 MM profit per analyst (or $0.23 MM profit per project), while the “NT Rationals” identified $5.99 MM per analyst (or $1.18 MM profit per project).  Hence, on average the “NT” analysts earned 8.8 times more per analyst as their “SJ” counterparts ($5.99 MM/$0.68 MM = 8.8), and 5.1 times more per project ($1.18 MM/$0.23 MM = 5.1).

Table 6.  “NT Rationals” Outperform Other 3 Keirsey Temperaments on NPD
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Table 7 shows that all four hypotheses (H4 a-d) are significantly supported.  The grouping of analysts that share the Keirseyan “NT” Temperament (the “Rationals”) outperform the combined other groups on all measures of NPD effectiveness.  Most importantly, the NT “Rationals” produced 14.2 times more profit per analyst than the other grouping.

The lack of profitability for the NF’s and SP’s in Table 6 may be partly related to their lower numbers (6 SP’s and 8 NF’s, vs. 22 SJ’s and 33 NT’s), even though it is expressed per analyst.  It took a large number of projects to identify winners.  35% of all projects were recommended by the analysts for commercialization (94 of 267 total), and 35% of their positive recommendations were acted upon and commercialized by the businesses (33 of 94).  Hence, 12.4% of 267 projects (33 of 267) were commercialized.  The eight NF analysts did 3.25 projects per analyst for 26 projects.  11 of these were positive recommendations.  11 x 35% indicates that they should have had 3.9 projects implemented, (of which 97% should have made money).  However, none of their recommendations were implemented.  Likewise the SP’s

Table 7. Keirsey’s “NT” or “Rational” Temperaments Outperform All Other Temperaments Combined (SJ’s + SP’s + NF’s), for NPD Effectiveness
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“should” have had one project implemented.  Perhaps the NF (and SP) groups were just unlucky, and/or perhaps their analysis was sufficiently incomplete or miscommunicated so that the businesses did not trust it.  (We believe both factors were involved.)

As noted earlier, the general population is reported by Keirsey to have 38% SP’s.  However, just 6 of 69 analysts (8.7%) of the analysts were SP’s (Artisans).  This group also did the fewest number of projects per analyst (1.8 vs. a group average of 3.9 per analyst.)  Direct observation over many years suggests that this type of work generally does not appeal to SP’s.  It does not have enough “action” and tends to be too analytical to be satisfying to most SP’s for very long.  They tend to find another job to do as soon as possible!  

SJ “Guardians” are represented at close to their expected numbers (32% vs. 38% expected), but they too tended to do fewer projects per analyst than the group average (2.9 vs. 3.9).  SJ’s also branched far less than any other group, because SJ’s tend to like a more linear thought process [19, 22].  Yet branching is almost always necessary for optimum success, because the starting idea is rarely commercial [30, 31].  (See Figure 1, the “universal success curve.”)  Direct observation over many years suggests that this conflict between functional job requirements (branching) and innate abilities (linear thinking) leads to frustration with the job for SJ’s, and may account for why they do fewer projects per analyst than the group average.  

The NF’s (Idealists) were also represented at the expected levels (11.5% vs. 12% expected).  Direct observation of the NF analysts over many years (and SP’s) supports the view that they tended to conduct less complete project analyses, and had a greater tendency than the other groups to believe their starting hypotheses of customer need, value, opening, advantage and fit without rigorously testing them.

NT “Rationals” were represented in the group far above their expected numbers (48% vs. 12% expected).  Direct observation suggests that NT’s like doing this kind of work very much and self-select for it, because they tend to be inherently good at performing the functions required by the job.  This also translates into doing more projects per person than the group average (5.1 vs. 3.9 for the group average).  NT’s also tended to be more “tough minded” than the NF “Idealists” and SP “Artisans” in critically testing their starting point hypotheses.  Extensive experience over many years suggests that it is easier (though still difficult) to teach the business discipline that is required for NPD success to the NT “Rationals” than to the SP “Artisans” or NF “Idealists.”  

Compared to the SJ “Guardians” (who are by far the easiest group to teach business discipline to, and therefore dominate the accounting field), we believe the NT “Rationals” excel because they are more creative.  Our personal experience over many years shows that the business discipline can be taught, while we believe there is little evidence that creativity can be taught, at least in a lasting way.

The analyses in Tables 7 and 8, as well as direct observations over many years, supports the idea that the NT “Rationals” outperform the other three Keirsey Temperament groups by wide margins on all NPD performance criteria measured.

Analysis 5, “ Rainmaker Index:” Analysts with Continuous “MBTI-NT” Scores in the Top Third Outperform Analysts with Scores in Lower Two Thirds.

Continuous “MBTI-NT” Scores, or the “Rainmaker Index:”

Another useful way of evaluating the MBTI data is to subtract an analyst’s continuous “TF” score (for the Thinking/Feeling MBTI preference scale) from their continuous “SN” scores (for the Sensory/Intuitive MBTI preference scale).  The combined continuous scores are referred to in this article text as “MBTI-NT” scores, or the “Rainmaker Index,” for reasons that will become obvious.  

An example of calculating a “MBTI-NT” or “Rainmaker Index” score follows:  An analyst’s continuous “SN” score is 151.  Subtracting their continuous “TF” score of 49 provides a continuous “MBTI-NT” score of 102.  The range of continuous MBTI-NT scores in the data analyzed is from minus 78 (for those with strong MBTI preferences for Sensing and Feeling) to positive 102 (for those with strong MBTI preferences for Intuition and Thinking.)

H51:
Analysts with MBTI-NT scores in the top third of the Rainmaker Index will generate higher cumulative profits than analysts in the lower two groups.

The earlier analyses show that the “NT” temperament out-performs the others.  Just as Gough found it useful to divide the MBTI-CI group into three sub-groups [16], we decided to divide the “Rainmaker Index” into thirds.  Table 8 summarizes the results, and shows that analysts in the upper third of the Rainmaker Index earned 95 times more profit than those in the lower third, and 9 times more than those in the middle group.  

Those with Rainmaker Indices in the upper third also did more projects, by a factor of 1.6 (vs. the middle third of the group) or 2.1 (vs. the lower third of the group).  Typically, the way this happened is that analysts with higher Rainmaker Indices volunteered to do more studies.  They also would often create the studies that turned positive, even when the project they were initially handed turned out to be negative.  In effect, the high Rainmakers would often “morph” or change a negative project into a positive one, by branching.  From personal observation, high Rainmakers clearly enjoyed doing this kind of work much more than those with lower scores (many of whom found the work distasteful).  We believe the high Rainmakers liked doing it more because people tend to like doing things they are inherently good at.  

When “correcting” for profits earned per project, instead of per analyst, the top third of analysts on the Rainmaker Index still greatly outperformed the lower third (by a factor of 49.3 fold) and the middle third (by a factor of 5.5).  

We believe that the combined effects of 1. an ability to do more projects, and 2. an increased ability to “morph” losing projects into winners makes analysts in the top third of the Rainmaker Index much more productive than those in the lower two thirds.  They are 95 times more productive than analysts scoring in the lower third of the Rainmaker Index, and 9 times more productive than those in the middle third.

An equation for “Profit per Analyst” is shown below.  It indicates that each additional point on the “N” side of the SN continuous scale for an analyst is associated (on average) with an extra $95,170 profit, and each point on the “T” side of the continuous TF scale is associated with an additional $119,930 in profit.


Rainmaker Index Profits Per Analyst = $2,421,291 + ($95,171 x SN) - ($119,930 x TF)

From the overall slope of the regression analysis curve (beta), every one-point increase in the Rainmaker Index of an analyst can be expected to yield, on average, an additional $104,734 in profit.  Stated differently, an analyst with 10 additional points on the Rainmaker Index would be expected, on average, to earn an additional $1.05 million dollars in profit for the corporation, when given the proper training and coaching.

Note that the Pearson correlation coefficient between the Rainmaker Index and the MBTI-Creativity Index is 0.763.  Between the Rainmaker Index and the KAI, the correlation coefficient is 0.567.  Both are significant at the 0.01 (99%) level (2-tailed).

Table 8. “Rainmaker Index” (or “Continuous NT” Index) vs. Profit from NPD
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Summary and Conclusions
1.
Analysts with NT (intuitive, thinking) temperaments seek out this kind of work more frequently, stay with it longer, and do more early-stage NPD studies per person. In short, they enjoy the work more than those with other temperaments.  We believe the preference for “N” (intuition) vs. “S” (sensory) provides the creativity that is needed to continually reformat ideas to make them successful, and the preference for “T” (thinking) vs. “F” (feeling) makes it easier for these analysts to learn the business discipline required to rigorously test hypotheses.  

2.
Whereas the earlier article [31] indicated that the factor of Intuition was the most important factor (as it is weighted 3 times other factors on the Gough MBTI-Creativity Index), the current analysis of the data sharpens our understanding.  The preferences for both intuition and thinking are significant and correlate equally with profits earned from NPD.  These correlations have led to the formation of a “Rainmaker Index” for analysts involved in the fuzzy front end of NPD.  Analysts with scores in the top third of the “Rainmaker Index” earned 95 times more profit than those in the bottom third ($8.23 MM vs. $0.09 MM), and 9 times more than those in the middle ($8.23 MM vs. $0.83 MM).  Compared to MBTI-CI, the Rainmaker Index does an 8.6 times better job of separating high potential NPD analysts from lower performing groups, as shown in Figure 3.
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Figure 3.  Rainmaker Index for NPD Analysts Outperforms MBTI-CI in Identifying High Potential NPD Analysts vs. Lower Performing Groups by 8.6 Times (95/11 = 8.6)

3.
There are increasing returns with higher Rainmaker Indices.  Analysts in the top 20% of the Rainmaker Index found 80% of the profits.  Yet analysts in a much larger group, the top 33% of the Rainmaker Index, identified just 9% more profits, or 89% of the total profits.  Likewise, analysts in the top 10% of the Rainmaker Index identified 71% of the total profits, whereas one might have expected them to have found half as much as the top 20% of the Rainmakers.


These results happen to confirm the “80:20 rule of thumb,” which states that (very approximately) 80% of the effective effort typically gets accomplished by just 20% of the people.

4.
Profits earned exceeded the costs of the analyses (through Stage 4) by a factor of over ten to one with the process “as implemented” (i.e. with no preselection for personality types).  If project analysts had been preselected according to the “Rainmaker Index” (i.e. in the top third), the data indicate that the profits earned would have exceeded the costs of the analyses by a factor exceeding approximately 30 to 1 (vs. 20 to 1 in the earlier analysis, when selected according to the MBTI-Creativity Index instead of the Rainmaker Index [31]).  This is because by using the Rainmaker Index, one third of the effort would have resulted in almost the same profits earned.  ($189 million of $213 million in profit was earned as a direct result of positive new business development recommendations from the top third group with the highest “Rainmaker Index” scores, vs. $197 million of $213 million using analysts from the earlier reported top half of the MBTI-CI).

5.
All but one of the 33 positive new business development recommendations from the opportunity analysts (after Stage 4 of the NPD process) which were developed and commercialized by the businesses in Stages 5-7 made money .  The information developed was 97% accurate when going from Stage 4 to Stage 7 of the NPD process (as defined in Figure 1), vs. the industry benchmark of 11% (see Figure 1).  32 correct recommendations of 33 recommendations total = 97%.  

6.
While the findings are limited to one company, we believe these results will find broad utility in many industries and will substantially change the game of new product development.  Our data shows that these results should enable companies to beat the long-standing odds on the “universal NPD success curve” by a factor of over nine times, in both productivity and speed (Figure 2).  

7.
There are many opportunities for additional research suggested by our study.  Replication in other geographic and corporate cultures, in other industries and with other variables including different demographic groups would be useful to determine the “universality” of these findings.  It may also be that the people who are the best at identifying opportunities in the “fuzzy front end” of the NPD process are not the best at the later stages.  This hypothesis warrants further study.  Additional publications are also planned to review the links between “nature and nurture” and personality, including one’s style of creativity and the personality factors found in the MBTI-CI, the KAI and the Rainmaker Index.

“Just as different plants receive particular benefits from the same rain, so people of different natures and circumstances are blessed in different ways...  All people should cultivate roots of virtue according to their natures.”   [Buddha, 7]
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