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This article represents findings of a PDMA task force 
studying measures of product development success 
and failure. This investigation sought to identify all 
currently used measures, organize them into catego- 
ries of similar measures that perform roughly the same 
function, and contrast the measures used by academics 
and companies to evaluate new product development 
performance. The authors compared the measures 
used in over seventy-five published studies of new 
product development to those surveyed companies say 
they use. The concept of product development success 
has many dimensions and each may be measured in a 
variety of ways. Firms generally use about four 
measures from two different categories in determining 
product development success. Academics and manag- 
ers tend to focus on rather different sets of product 
development success~failure measures. Academics 
tend to investigate product development performance 
at the firm level, whereas managers currently measure, 
and indicate that they want to understand more 
completely, individual product success. 

Address corresl:x)ndence to Abbie Griffin, Ph.D., Associate Professor of 
Marketing and Production Management, The University of Chicago, 
Graduate School of Business, 1101 East 58th Street, Chicago, IL 60637. 

Background 
Key to understanding a firm's position vis-h-vis new 
product development is being able to measure the 
"success," or alternatively "failure," of individual 
products and overall development programs. This 
branch of research extends back at least to 1964 when 
the National Industrial Conference Board published an 
article entitled "Why New Products Fail" [12]. Then in 
1968, Booz, Allen, and Hamilton published its research 
findings as their report, Management of New Products 
[6], increasing interest in the mechanisms which spur on 
success. Since then, numerous researchers have fol- 
lowed in Booz, Allen's footsteps, trying to specify 
techniques for improving product development success 
through various research methods. Indeed, the impor- 
tance of this area of management research is indicated by 
the number of research articles published--seventy- 
seven were collected for this study [1 through 77]. 
Between the Journal of Product Innovation Manage- 
ment (JPIM) and yearly Proceedings from its interna- 
tional conference, the PDMA alone published five 
articles concerned with this subject in 1991 
[24,33,52,58,69]. 

At the "academic" research paper sessions held at 
the 1990 PDMA International Conference, several of 
the researchers presented studies involving issues 
associated with new product development success. 
Each researcher used different measures for delineat- 
ing success. While each paper was interesting, the 
group listening to the presentations found that using 
different success/failure (S/F) measures made it diffi- 
cult to draw generalizations across the investigations. 
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The research and analysis reported here was born out 
of  questioning the appropriateness of various S/F 
measures at the 1990 conference. 

A research proposal was approved by the PDMA 
board to study the measures of S/F in new product 
development. The initial goal of  the investigation was 
to recommend a set of "approved" measures for 
academic researchers. The purpose was to bring some 
rationality into future product development success/ 
failure research which would give 

practitioners and researchers reading the litera- 
ture the ability to compare findings across 
researchers and research projects; 

researchers who used the measures a higher 
probability of publishing their results when they 
followed the measurement guidelines (especially 
those who were young or new to the field); and 

practitioners a clearer view of the best perform- 
ance measures to use to more effectively 
measure and benchmark the performance of their 
own organization. 

This article is an interim report that identifies and 
structures into a useful framework the myriad meas- 
ures of product development success and failure, and 
compares those measures used by product develop- 
ment practitioners and managers to those used by 

academic researchers. The task force hopes that 
ultimately this research on how S/F is measured will 
bring academic researchers and industry practitioners 
together onto a common ground for evaluating S/F. A 
future report will present recommendations on appro- 
priate measures for both groups. 

Research Methods and Data Collection 

Shortly after the 1990 International Conference, the 
PDMA assembled the Measures of Success and Failure 
Task Force (Table 1). Since then, the task force has 
completed the steps outlined in Table 2. 

Obtaining Measures of Success and Failure 

Measures of product development success and failure 
were obtained independently from the literature and 
companies. Over a four-month period task force 
members identified articles that reported measures of 
success and failure, and extracted each measure used 
by each researcher. This generated 46 different S/F 
measures as reported in 77 articles generated out of 61 
different research projects. Some projects, for instance 
those of Cooper, are reported in multiple articles. For 
analytical purposes, the unit of analysis is the research 
project, not the articles reporting the results. 

The S/F measures actually used by companies were 
obtained through surveys of practitioners attending 
two PDMA conferences, the 1991 International Con- 
ference in Boston, MA, and a local one-day conference 
the next month in Chicago, IL. The questions used in 
the predominantly open-ended survey can be found in 
Table 3. A total of 50 responses were obtained, 
generating thirty-four different S/F measures which are 
currently used by firms (question 4). The respondents 
indicated, however, that they would like to be using a 
total of forty-five different measures (question 5). 

A total of seventy-five measures I of product develop- 
ment success and failure were generated across the two 
questions in the survey and the literature review. As 
Figure 1 indicates, only sixteen, or 21% of the measures 
are common across all three sources. These sixteen 
measures can be thought of as the ones that everyone is 
using and wants to use--they are the core S/F measures. 
Throughout this paper, these core measures will be 
printed in bold type to help readers easily identify them. 

The complete listing of these measures can be found in the Appendix. 
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Table 1. Members of the PDMA Success/Failure 
Task Force 

Task Force Member  Affiliation 

George Castellion 
Merle Crawford 
Anthony di Benedetto 
Deborah Dougherty 
Laurence Feldman 
Abbie Griffin a 
Thomas Hustad 
Albert Page a 
Martin Schwartz 
Allan Shocker 
William Souder 

H. Clifton Young 

Solid State Chemistry Associates 
University of Michigan 
Temple University 
McGill University 
University of Illinois, Chicago 
University of Chicago 
Indiana University 
University of Illinois, Chicago 
Miami University 
University of Minnesota 
University of Alabama, 

Huntsville 
University of Alberta 

a Task force co-chairs .  

More explicit differences across the data-gathering 
methods will be explored more fully later. 

Since the sample surveyed is a convenience sample, 
we expect these respondents to exhibit bias compared 
to the results that would be obtained from a random 
sampling of companies. The individuals attending 
PDMA conferences are probably those more interested 
in improving the process of new product development, 
and thus we expect that our sample consists of 
representatives of firms that are 

• more likely to measure success/failure in the first 
place; and 

• interested in using more different measures when 
they do measure S/F 

than would a randomly selected set of respondents. 
Generalities drawn from the practitioner-based find- 
ings presented here, therefore, should be considered as 
tentatively applicable only for firms that take an active 
interest in measuring and improving new product 
development. 

Forming Structures of Similar Measures 

From the outset, the task force postulated that a 
number of different specific measures were used by 
firms and researchers in trying to quantify several 
distinct overall dimensions or aspects of product 
development success and failure. Many of the seventy- 
five S/F-identified measures seemed rather similar in 
nature. For instance, measures identified in the 
literature include market share, customer acceptance, 

customer satisfaction, number of customers adopting, 
and test market trial rate. While each one conveys a 
distinct meaning, these measures all seem to be trying 
to quantify how well a product meets the needs of the 
customer. 

In order to help further cross-researcher and cross- 
company correspondence in S/F measurement, the task 
force felt it was important to determine whether there 
were any underlying dimensions of product develop- 
ment success and failure. If underlying dimensions 
could be identified, then regardless of which specific 
measures were used to quantify the firm's performance 
in a particular dimension, we might ultimately be able 
to help firms determine whether they were missing any 
aspects of measurement that would help provide them 
with a more balanced view of their performance. 

We used a two-step process to impute, and then test 
to validate, the independent dimensions of new 
product development success and failure. The forty-six 
S/F measures identified in the literature were formed 
into a structure using two of the Japanese "Seven 
Management Tools" [51]. These techniques group 
similar attributes together and separate groups of 
different attributes using a bottom-up group consensus 
process [39,40]. The task force, consisting of "ex- 
perts" in product development, was the group that 
produced the consensus structure. 

The group consensus process is used for several 
purposes in the U.S., the most frequent of which is to 
usefully structure large numbers of customer needs 
into a hierarchy for Quality Function Deployment (for 
details on QFD, see [37]). Although presented in 
greater detail elsewhere [39,51], the basic steps of the 
group consensus process are outlined here. The 
process uses two steps to develop a similarity structure 
from a set of statements, customer needs, or in this 
case, S/F measures. 

Table 2. Task Force Action Steps 

Time Frame Tasks 

November 1990 

December 1990 to 
April 1991 

April 1991 

October 1991 

November 1991 

Task force co-chairs selected 
Task force assembled 

Culled measures from the literature 
Developed a preliminary bibliography 

Task force structures measures 

Company survey of S/F measure use 
(at PDMA international conference) 

Company survey of S/F measure use 
(Chicago regional PDMA conference) 
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“Core” S/F Measures 

/ 

24 

i 

Measures 

Actually Used 

(34) 
Customer Acceptance Measures 

Customer Acceptance 
Customer Satisfaction 

Met Revenue Goals 
Revenue Growth 

Met market share goals 
Met unit sales goals 

Financial Performance 
Break-even time 

Attain margin goals 
Attain profitability goals 

IRR/ROI 

II Desired 

/‘I Measures Product-Level Measures 
/ (45) 

Development Cost 
Launched on time 

Product performance level 
Met quality guidelines 

Speed to market 

Firm-Level Measures 
% of sales by new products 

Figure 1. Overlap across identified measures. 

First the task force separated the measures into 
groups of similar measures. A Post-it note@ containing 
an S/F measure was read by a task force member and 
placed on a wall. Another S/F measure was read, and if 
deemed by the group to be “similar” to the first, in 
some way, it was placed near the first S/F measure. If 
the measure somehow differed, in the eyes of the task 
force, it was placed on the wall in a different spot. 
Measures were read, and either placed on the wall near 
other measures already there, or used to start a new 
category of measures, until all 46 measures were up on 
the wall in groupings. 

Once all the measures were in groups on the wall, 
the measures within each group were structured into a 
hierarchy. Detailed S/F measures resided at the bottom 
of the hierarchy with general definitions of subgroups 
above them, and then an overall definition of the 
category at the top of each group. The task force read 
all the measures within one group, and either selected 
one as the overall exemplar describing the group or 
wrote up a general title that defined the measures 
within the group. This process resulted in five general 
categories of S/F measures: 

l Measures of firm benefits 

l Program-level measures 

l Product-level measures 

l Measures of financial performance 

l Measures of customer acceptance 

Validation tests indicate that the structure generated by 
the task force experts consists of five rather independ- 
ent categories of S/F measures. The expert-generated 

structure was tested against corporate responses to 
question 5 on the survey (how firms would like to 
measure S/F). The corporate responses were classified 
into the categories generated by the task force experts. 
Then the responses were correlated to determine 
whether there were any significant relationships across 
the predetermined categories. The only statistically 
significant correlation (p c 0.05) across the categories 
occurs between program and product measures, and at 
p = 0.29, the correlation is low, even though it is 

significant. The lack of correlation across the catego- 
ries suggests that the five groupings constitute almost 
completely independent groups of measures. 

The second test of the expert-generated structure 
was factor analysis. Factor analyzing the corporate 
responses, which have been classified into the expert- 
generated categories, produces a two-factor solution 
when the factor cutoffs are limited to an eigenvalue 
greater than 1 2. Generating a five-factor solution forces 
the responses into five orthogonal (independent) sets 

2 7his is the most common decision rule for determining how many 
factors obtain. The two factors so generated are orthogonal and account for 
48.3% of the variation in the data. 
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Table 3. Company Survey for Success/Failure Measures 

Please help us understand what measures of product development 
success and failure companies use by filling out this short survey 
during the conference. 

BACKGROUND INFORMATION 
1. Which o n e  of the following categories best describes your 

job function: 
Marketing 
R&D/Development 

2. Which o n e  of the following categories best describes 
your company: 

Marketing-driven 
Requires balanced inputs between marketing 
and technology 
Technology-driven 

3. Does your organization measure the success or failure of its 
new products? 

Yes 
No 
Do not know 

4. If yes, what measure(s) are currently used in your division or 
organization to measure the success or failure of new products? 
Please be as specific as possible in describing the measures and 
how they are obtained. 

5. From your functional perspective in your organization, what 
measures do you think would best evaluate the success or failure 
of the new products your organization introduces? Please list all 
the measures you think would be most applicable, and why they 
are the best or most appropriate. 

6. If your answers in question 5 differ from those in question 4, 
please tell us why you think your organization does not use the 
measures you feel are best? 

of  responses. When a five-factor solution is forced 
onto the data, 89.5% of  the total variation is accounted 
for by the solution, each factor reduces the variation in 
the data by at least 10%, and each category of  S/F 
measures loads neatly onto just one factor with a factor 
loading score above 0.98. We find this test of  
independence surprisingly high and we, therefore, 
conclude that the two sets of  factors are the same. 

Both correlating and factor analyzing the data validate 
that the categories or dimensions of  S/F measures 
created by the experts are almost completely independ- 
ent of  one another and measure different aspects of 
product development S/F. In the rest of this article we 
assume that the five dimensions do indeed represent 
independent sets of measures, and accept this structure 
for the rest of the analyses conducted. In the next section 
we compare the measurement categories developed here 
to those resulting from two other pieces of research. 

C o m p a r i n g  Our  Structure  to Other 
Researchers'  Structures  

Two of  the papers reviewed in this study [16,41] also 

attempt to organize a set o f  S/F measures into a useful 

f ramework of  (more or less) independent dimensions. 

The structure we obtained subsumes and augments 

Cooper ' s  structure [16], and further integrates two of  
the three aspects broached but not dealt with simulta- 

neously in Hauschildt 's  analysis [41]. Table 4 illus- 
trates how the overarching dimensions of  each analysis 

compare.  

Hauschildt [41] compared the measures used by 
thirty investigators looking at the success of  innova- 
tions. He found that the measures dealt with several 
independent aspects of  measurement:  the scope of  the 
measurement,  the attributes of  the innovation, and the 

process stage at which success is measured. Hauschildt 
arrived at his structure judgmental ly,  and did not use 
any sort of  statistical test to validate the result. 

In his paper, he discusses each measurement aspect 
independently,  and presents typologies for each, but 
does not synthesize across the aspects, except to 
conclude that " there  are many different aspects of  the 
measurement,  depending on the respective stage of  the 
innovation process ."  He also proposed that it " is  
therefore not possible to effect  the measurement of  
success with the help of  a single cri terion," a 
proposition also supported by our analysis. 

The scope of  the measurement  refers to the unit of  
analysis of  the measurement:  the project, the program, 
and the firm. Our structure also acknowledges differ- 
ences in the scope o f  the measurement  and separately 
considers program and firm measures. Our customer, 
financial, and product  categories are all aspects of  
project-level measures. Hauschildt 's  attributes of  the 
innovation, mostly items at the project level of  
analysis, split into three dimensions: technical, eco- 

Table 4. Comparing Measurement Structures 

Task Force Cooper [ 16] Hauschildt [41] 

l Firm 
Firm e-~ Success Rate ~ Other 

Program ~-~ I Program impact 
Overall performance f ~ Program 

Customer I Economic 
Financial ~ Effects 

Technical 
Product ~-~ 

Effects 
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nomic, and other effects. The technical effects dimen- 
sion covers the kinds of issues in our product-based 
category, whereas the economic effects consist of both 
the customer acceptance and financial measures. The 
"other" category covers strategic aspects of firm-level 
indicators. 

Cooper [16] factor analyzed responses for eight 
measures used in his research, resulting in three 
orthogonal multifactor dimensions of success. How- 
ever, compared to the task force structure, these 
multifactor dimensions constitute only a portion of the 
information desired because Cooper's research focuses 
on management's ability to commercialize a succes- 
sion of  successful new products. Cooper's measures 
capture only three independent dimensions of firm and 
program-level outcomes, and do not analyze S/F at the 
project level. Thus, his structure fits in as a subset of 
the overall picture of  required measurements to help 
firms and researchers better understand product devel- 
opment S/F. 

In summary, the structure developed and used 
extensively by Cooper fits nicely into the program and 
firm-level categories of the task force structure. The 
task force structure is also quite in line with the 
categories presented by Hauschildt. Our factor analysis 
of the S/F measures indicates that the five dimensions 
developed are indeed independent and measure differ- 
ent aspects of S/F. 

What Measures Are Used Compared to Those 
Desired 

What Do Firms Do and Want to Do? 

Both academics and practitioners accept that measuring 
product development success and failure is important. 
Over three-fourths of our corporate respondents (thirty- 
eight out of fifty) measure new product S/F. Given that 
there are no federal reporting requirements for product 
development, this result indicates that measuring and 
improving product development is strategically impor- 
tant enough to U.S. firms to force them to find ways to 
quantify their performance. The sheer volume of 
academic S/F research suggests that academics also find 
the question of new product success and its measure- 
ment an important research question. 

However, neither group currently uses a set of 
measures that spans all five measurement categories. 
Each group focuses on only a couple of the five 
categories of measures, and academics measure some- 
what different aspects of product development per- 

formance than practitioners. Academic research on 
product development S/F seems to target different 
questions than practitioners seem to answer with the 
way they measure S/F. 

Determining whether product development is suc- 
cessful or not is not a trivial task as it is a 
multidimensional question. Neither practitioners nor 
academics base their assessment of product develop- 
ment performance on just one measure. Based on 
responses to question 4 in our survey, firms who 
measure S/F use, on average, 3.7 measures; two 
customer acceptance measures, almost one financial 
measure. While about three-fourths of the group also 
use a product-related measure, the other one-fourth of 
the group uses a firm-level measure. No respondent 
indicated use of any program-related S/F measure. 

From the literature analysis, academic researchers 
use and report about three measures of S/F per study, 
slightly fewer measures than firms track. On average, 
each research study reports one product-related meas- 
ure, two-thirds of the researchers report a customer 
acceptance and a firm-level measure, one-half report 
financial data, and the remainder (20%) add a measure 
of program effectiveness. 

In telling us what S/F measures would allow them to 
best evaluate the success or failure of new products in 
their organization (answers to question 5 in the 
survey), firms indicate they would use about the same 
mix of categories as they currently use. If they could, 
about one-fourth of the firms would shift from a 
product-based to a firm-level measure. Otherwise, the 
current mix of categories of  measures is viewed as 
adequate by our respondents. 

We also found that the way S/F is measured does not 
vary with differences across the variables collected in 
the survey which classify firms along different charac- 
teristics (mainly questions 1 and 2). The number of 
measures used by firms does not vary in total or across 
the categories by function of the respondent or whether 
the firm is technology- or marketing-driven, or a 
balanced mix of technology and marketing. The number 
of measures that firms would like to use also does not 
vary in total or across the categories by respondent 
function or the focus of the firm. The number of 
measures a firm would like to use also does not differ by 
whether the firm now measures S/F or not. 

At the level of the individual measure, however, 
firms would change some of the specific measures 
used, if they could. Figure 2 demonstrates that the only 
category where the number of  measures currently used 
is the same as the number the firms would like to use 



MEASURING PRODUCT DEVELOPMENT SUCCESS AND FAILURE J PROD INNOV MANAG 297 
1993; 10:291-308 

# M e a s u r e s  U s e d  
4 

3 -  

2- 

1- 

Q4: Q5: Researchers 
Now Measure Want Measured Measure 

1 Customer IIll Finance iiiiiiii!!i! Product g Firm E ~  Program 

Figure 2. Total responses by category for those who measure 
S/F. 

is in the financial dimension. If they could, firms 
would pare down the number of product-related 
measures, and concentrate more on fewer measures 
within the category. They would add quite a number of 
firm-level measures to help them better evaluate S/F. 
Figures 3 through 6 indicate which specific measures 
within each category are used most frequently and 
contrast the frequency of what firms now measure to 
what they would like to measure. These Figures 
demonstrate that the financial measures are the only 
category that would not change any of the specific 
measures used, although the emphasis among them 
would change. Note that the horizontal axes for all of 

these figures are scaled to 25 respondents (50% of our 
sample) to ease frequency comparisons across the 
categories. A graph containing specific program 
measures is not included because firms do not now use 
program-level S/F measures. 

Firms evaluate the success of their products with 
customers (Figure 3), using a combination of two 
measures. At least one of the two measures quantifies 
revenue, share, or volume. The other measure comes 
from a large number of different potential ways of 
measuring product development success from the 
customer's viewpoint. Firms are somewhat unhappy 
with their current customer acceptance measures. If they 
could, firms would still use two measures of customer 
acceptance, but would shift their focus from revenue to 
customer satisfaction. They also are interested in a 
number of other measures in addition to those already 
cited to try to gain a better overall understanding of how 
well their products meet customer needs. 

The current financial measures of product develop- 
ment performance meet the needs of firms (Figure 4). 
Firms currently use one measure and would like to 
focus even more than they currently do on product 
development profitability and the financial measures 
which include investment and the monetary value of 
time (IRR and ROI). 

Product-related performance measures (Figure 5) 
are the most idiosyncratic category of success mea- 

Figure 3. Measures of customer acceptance; number of citations/measure. 
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• Pro f i t  Goals 
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• ROI/ IRR 

I 
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# Responses  
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• Core measures identif ied by all groups 

n • 5O 

F i g u r e  4. M e a s u r e s  of financial success/failure; number of 
citations/measure. 

• Launch  On  T ime  

• Met  Q u a l i t y  Specs  

Provides an  Advan t .  

Impac t  on  L i ne  

Met  Cost  Goals  
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• Pe r f o rms  t o  Spec 
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I n t e rna l  Suppo r t  
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Figure 5. M e a s u r e s  of product-level S/F; number of citations/ 
m e a s u r e .  

sures. Every firm has their favorite product-based 
measure, with little agreement across firms on which 
measures are, overall, most useful. 

Firm-level measures are the most under-utilized set 
of measures used by companies, and the category to 
which many firms would like to both add new 
measures and increase the amount of performance 
measurement (Figure 6). The only two measures now 
used are new product sales as a percent of total sales, 
and some measure of the strategic fit of a project. 

Comparing Researchers and Companies 

As Figure 7 illustrates, the measures used by academic 
researchers in assessing success and failure differ from 
those used or desired by industry. 3 Table 5 demon- 
strates that while there is no significant difference in 
the total number of measures used per study by 
academics compared to per firm by practitioners, the 
split of what kinds of measures are used within that 
total differ significantly across the two groups• In 
general, our corporate respondents are more interested 
in measures associated with the success and failure of 
individual projects. Academics are more interested in 
the overall success of product development programs 
and their impact at the firm level, perhaps reflecting 
their research interest in the overall ability of different 
product development processes to repeatedly deliver 
successful products. 

Table 6 lists the three core S/F measures used 
equally by both researchers and companies. In each of 
the three most-measured dimensions of S/F, there is 

3 Note that the results in the column labeled Page [62] will be discussed 
later. 

overlap in the use of only one specific measure per 
category. Table 6 also shows which specific measures 
are used significantly more by each set of people. All 
the measures used more by companies than by 
researchers belong to the sixteen core measures. 
However, more than half the measures used by 
researchers more than by practitioners are not core S/F 
measures--although academics use them in their 
research analyses, firms either do not want to use them 
in the future (completed in budget) or do not now use 
them (the other three noncore measures). 

The differences between the sets of measures used 
by researchers, as compared to those used by firms, 
more than likely reflects differences in access to data. 
It is far easier for a company to collect and benchmark 
very proprietary data such as customer acceptance and 
satisfaction on a routine basis than it is for an outside 
researcher to do so. Researchers evaluate S/F based on 
what they can gather directly from measuring or 
assessing the product, or on what data they can 

Figure 6. M e a s u r e s  o f  f i rm- leve l  success/failure; number o f  
citations m e a s u r e .  

• NP % of Al l  Sa les 

S t ra teg i c  Fi t  of  NP 

Leads to Fu tu re  Opps  

NP % of Total  P r o f i t  

S u c c e s s / F a i l u r e  Rate 

PR Value of NP's 

m 

m 

m 

m 

m 

6 

• Core measures identif ied by all groups 

. . . .  C u r r e n t  Usage 

10 15 20 

# Responses  

1 Des i red  Usage 

25 
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# M e a s u r e s  U s e d / R e s p o n d e n t  
4 

0 
Q4: QS: Researchers Page [62] 

Now Measure Want Measured Measure Usage 

I Customer [ I ] ]  F inance ~i:~i~i? Product ~ F;rm [ ~  Program 

Figure 7. Total responses by category for those who measure 
S/F. 

persuade companies to provide to them. Companies 
may be far more likely to reply when asked about 
subjective or overall assessments of success than they 
are to impart proprietary share, volume, margin, or 
customer satisfaction data for individual products. 

Firms, on the other hand, seem less likely to 
aggregate data across possibly disparate operating 
groups for their internal development program deci- 
sion-making processes. Individual project data are 
more widely used than aggregate data at responding 
firms. Perhaps interdivision rivalry has decreased the 
availability of aggregate performance data. 

Why Companies Do Not Measure Success and 
Failure 

The last question on the survey to our practitioner 
respondents asked them to tell us why their firms do 
not currently measure the aspects of product develop- 
ment that would most help them evaluate development 
performance. The 50 respondents came up with 51 
mentions of why they do not use the S/F measures they 
deem most useful, or why they do not measure S/F at 

Table 5. Measures Used by Academics and Industry 

Number of Mentions by Category 

S/F Measure Category Firm Data Researchers 

Customer 
Finance 
Product 
Firm 

Program 
Total number 

Sample size 
Average number per 

respondent 

78 42 a 

33 29 a 
22 63 a 

6 41 a 
0 10 a 

139 184 a 

38 61 a 
3.7 3.0 

a Two-tailed t test shows the means differ, p < 0.05. 

Table 6. Measures Used by Researchers and Companies 

Used by Both Researchers and Companies 

Met revenue goals (customer) 

Met profit goals (financial) 
Got to market on time (product) 

Companies Use More a Researchers Use More a 

Customer Measures Firm-Level Measures 

• Market Share • % o f  Sales for New Products 

• Volume • Success/FailureRate 
• Customer Acceptance 

• Customer Satisfaction 

Financial Measures 
• Margin Level 

Product-Related 

• Performance 
• Speed to Market 

• Completed in Budget 
• Subjectively "successful" 
• Technically successful 

Italics denote core measures---those identified by all groups. 
aTwo-tailed t test shows the means differ, p < 0.05. 

all. The responses were coded into the categories of  
Table 7. 

An interesting speculation arises from the data. The 

few respondents (four out of  thirty-eight) who cite "no 
time to take the measures" as a reason for not 
measuring what they would like to have already, use 

more S/F measures than other firms in the data (13 -- 
0.28, p < 0.05). Perhaps the more a company measures 
product development success and failure, the more 
they realize how much time it takes to get "the right" 

measures of success and failure and the more they 

Table 7. Why Companies  Do Not Measure Development 
Success and Failure 

Number of Percent of 
Mentions Total Reasons for Not Measuring 

19 37 Have no systems in place to measure 
S/F 

8 17 Company culture does not support 
measuring 

6 12 No one is held accountable for 
results 

5 10 Do not understand the develop- 
ment process 

5 10 Short-term orientation, cannot wait 
for results 

4 8 Have no time to measure results 
3 6 Measuring is unimportant 
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Table 8. Where Culture Prevents S/F Measurement 

Percent Citing 
Finn Core Competency Culture n 

Marketing-driven 6 18 
Balanced 5 19 
Technology-driven 46 13 

F - 5 . 3 ; p  <0.01. 

recognize they are not taking the time to do it right. 
Companies who still do not intensively measure S/F as 
yet may not realize how difficult and t ime-consuming 
it is to record measures of  S/F. 

Some of  the reasons given for not measuring S/F 
vary in interesting ways with demographic aspects of  
the firms surveyed. Personnel in marketing-driven 
firms, for example,  are significantly more likely to cite 
that they do not have time to measure S/F results, than 
are personnel from technology-driven firms. However ,  
technology-driven firms have cultures which are 
significantly less conducive to measuring S/F out- 
comes than balanced or marketing-driven firms, as 
demonstrated in Table 8. 

There  also seems to be a slight bias in which 
functions deem measuring "un impor tan t . "  No one in 
a marketing function said their f i rm did not  measure 
new product  S/F because the firm believes measuring 
is unimportant.  A small portion (three of  twenty-six)  
o f  the technology-funct ion respondents  said their 
firms did not measure new product  S/F because 
measuring is unimportant.  Thankfully,  no respondents  
who said their firms thought measuring S/F was 
unimportant  came from firms which already measure 
new product  S/F. 

Table 9 lists a number  o f  nearly significant findings 
within the survey data. "Nea r ly  signif icant"  means 
that relationships between variables were significant 
between the 0.05 and 0.10 level for  correlations, 
differences across means, or t tests. These  trends 
suggest that there may be some inherent differences in 
the way marketing-driven and technology-dr iven 
firms measure new product  S/F. Care must be taken in 
interpreting these because of  the small sample sizes 
and lack of  statistical significance in the findings. 

H o w  F i r m s  and Researchers  C o m b i n e  
M easu r e s  

Firms average 3.7 measures of  S/F, with two of  those 
measures being customer acceptance and one finan- 

cial. However,  as we found in talking with managers 
from a few leading companies,  not all firms adhere to 
these averages. The examples presented in Exhibit 1 
illustrate several different ways companies told us they 
combine measures. We were interested in determining 
whether any identifiable groups o f  firms with different 
measurement orientations could be identified from our 
data. Using factor analysis we have investigated what 
groups form based on 

• what firms currently measure; 

• what firms would like to measure; and 

• what measurements researchers use. 

Analysis Method 

To form differentiating groups from the data we factor 
analyzed the responses for each of  the categories of  S/F 
measures our respondents now use together with the 
reasons they provide for not measuring S/F. The 
statistical analysis produced a five-factor solution 
accounting for 66% of  the variation in the data, as 
shown in Table 10. Respondents were assigned to 
factors based on their factor scores so that we could 

Table 9. Nearly Significant Findings between Variables 
(Trends: 0.10 >p >0.05) 

Question 4 trends (What do you measure now): 

• Marketing-driven finns tend to measure S/F more than do 
technology-driven firms 

• Technical personnel tend to use more product-based S/F 
measures 

• "Inability to wait for results" is more likely and "No 
understanding of the new product process" is less likely to be 
cited as a reason for not measuring S/F for firms with more 
ways they already measure S/F. 

Question 5 trends (What would you like to measure): 

• Finns that do not currently measure S/F are more likely to 
want to implement firm-level measures of S/F than finns that 
already measure S/F 

• Technology-driven finns are more likely to want to imple- 
ment product-related measures of S/F than are marketing- 
driven firms 

Question 6 trends (Why don't you measure what you want): 

• Firms that already measure S/F ware more likely to cite lack 
of accountability for results, and a short-term orientation with 
no patience to wait for results as reasons for not measuring 
the results they really want more than do finns that do not yet 
measure S/F. 

• Technology-driven finns are more likely not to measure 
because they "do not understand the development process." 
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Exhibit 1. How Specific Firms Combine Measures 

Example 1 

An office products manufacturer takes an uncomplicated 
approach to measuring S/F. It appraises the S/F of its new 
products with measures of customer acceptance and finan- 
cial performance. The customer acceptance measures used 
are unit and dollar sales, while the financial performance 
measure is the gross profit contribution of the new product. 
The firm does not gauge overall success of its new products 
program with either program measures or firm-based 
measures. 

Example 2 

A large telecommunications company measures S/F in three 
categories in evaluating new services: customer acceptance, 
program, and firm benefits. Since it is difficult to estimate 
the true cost of a new service deployed over the same 
systems, wires and cables, revenues are scrutinized in both 
the short (one year) and long (four- to five- year) terms as 
measures of customer acceptance. Development program 
success is measured from trends in individual service 
development cycle times, with goals to reduce them by some 
percentage each year. Firm-based benefits are measured as 
the percent of current sales contributed by services intro- 
duced in the last five years. 

Example 3 

A major consumer packaged goods firm has invested several 
years of effort in determining just what product development 
variables to measure. They feel that knowing what aspects of 
product development to measure and providing incentives to 
motivate the organization to improve those results is key to 
driving the success of the whole organization. In fact, they 
feel this issue is so important that their approach to 
measuring product development is proprietary and they 
would not discuss the details of what they measure with us. 

accounted for 81% of the total variation in the data 
(Table 12). 

Results---How Firms and Researchers Measure 
Success and Failure 

E a c h  fac tor  analysis  o f  responses  f rom f i rms p roduced  

three g roups  o f  measurers  (the " T h o s e  W h o  Would  

M e a s u r e "  g roups  in Tables 10 and 1 1) wh ich  focus  on 

different  aspects  o f  p roduc t  deve lopmen t  S/F. H o w -  
ever,  by  c o m p a r i n g  the measure r  categor ies  across  

Tables 10 and 1 1, one  can see that f i rms wou ld  

measure  S/F different ly  than they current ly  do, i f  they 

cou ld  use the measures  they wished.  
F i rms  in bo th  analyses  also fall into two nonmeasur -  

ing groups .  Current ly ,  about  24% o f  the f i rms in the 

sample  do not  measure  p roduc t  deve lopmen t  S/F. A n d  
even  in the future,  16% o f  the total sample  indicated 

that they still wou ld  not  be interested in measur ing  S/F. 
Tha t  means  that on ly  one- th i rd  (8% out  o f  24%)  o f  

those w h o  do  not  n o w  measure  envis ion  measur ing  S/F 

in the future.  
The  nonmeasure r s  fall into two camps .  " N o t  There  

Ye t"  f i rms have  organiza t ions  that are not  yet  ready  to 
measure  S/F. T h e y  are in the process  o f  deve lop ing  the 

cultures,  processes ,  and accountabi l i ty  requi rements  

necessa ry  to a l low S/F measu remen t  to take place.  

" I t ' s  No t  N e c e s s a r y "  f i rms have organiza t ions  that are 

satisfied with the current  si tuation because  they do not  
think measu r ing  is impor tant  or  do not  want  to wai t  for  

results. As  shown  in Table 1 1, the core  g roup  o f  " I t ' s  

Not  N e c e s s a r y "  f irms (about  4% o f  the total sample)  
will con t inue  to be satisfied with the status quo  and not  

measure .  H o w e v e r ,  a lmost  ha l f  o f  the " N o t  There  

identify what proportion of the sample aligned with 
each factor in the solution. 

The factor analysis was repeated using the responses 
indicating what S/F measures respondents would like 
to use, if they were available. Again, a five-factor 
solution was obtained (accounting for 89% of the 
variation in the data), and respondents were assigned 
to factors based on their factor scores (Table 11). 

We also factor analyzed the researcher data to 
determine whether there were any discernible mea- 
surement patterns. The data consisted of how many 
measures in each S/F measurement category each 
researcher reported using. For the sixty-one projects, 
the analysis produced a three-factor solution which 

Table 10. Actual Measurement Focus of  Firms 

Percent 
of Total Measurement Focus Categories Measured 

Those who measure (76% of the total) 

86 Balanced end results 
12 Product-focused 

Customer and financial 
Product, no time for other 

dimensions 
2 Overall outcomes Firm-based, because no 

one is held accountable 
for individual projects 

Those who do not measure (24% of the total) 

86 Not there yet No culture, no process, 
and no accountability 

14 It's not necessary Unimportant, and will not 
wait for results 
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Table 11. Measurement Focus, If Firms Could Measure 
What They Wanted 

Percent 

of Total Measurement Focus Categories Measured 

Those who would measure (84% of the total) 

86 Outwardly focused Customer measures 
9 Swamped bottom- Like to use financial meas- 

liners ures, but do not have time 
5 Inwardly focused Product and program 

Those who still would not measure (16% of the total) 

75 Not there yet No culture, process or ac- 
countability 

25 It 's not necessary Unimportant, and will not 
wait for results 

Yet" firms would start measuring S/F in the future. 
This group apparently believes that they will learn 
enough about product development in the future to be 
able to start measuring S/F outcomes. These former 
"Not There Yet" firms move into the measuring 
categories of  Table 11. 

How those who currently measure S/F combine 
measures. Over three-quarters of our sample already 
measure success and failure. However, only 2% of 
those firms focus on overall outcomes from product 
development. The remainder evaluate S/F at the level 
of the individual product (Table 10). 

The vast majority (86%) of firms who already 
measure success and failure focus on obtaining a picture 
of the balanced end results of individual products. They 
measure whether the customer's needs have been met 
while simultaneously producing financial results for the 
firm. The office products manufacturer we talked to fits 
into this measuring category. Focusing on these mea- 
sures would seem to be an intuitively useful way to run 
a business at the product level, even if it does not tell you 
how the firm is doing overall. 

The remaining 12% of our firms focus S/F measure- 
ment on product outcomes. These measures tend to be 
available immediately upon completion of the project. 
They focus on these measures because they claim they 
have no time to obtain other kinds of measures. 
Although also evaluating product development at the 
individual product level, these firms have focused on a 
less powerful dimension of success and failure than the 
firms who concentrate on customer and financial 
measures. These firms risk being successful in the 
dimension they are measuring, but as the specific 
measures detailed in Figure 5 illustrate, product-based 

measures are frequently unconnected with whether the 
product is salable or profitable. 

How firms would combine measures i f  they could 
measure what they wanted. When the responses 
indicating what measures firms would use if they could 
were factor analyzed with the reasons they do not 
currently use those measures, the nature of the three 
categories of measurers changes significantly (Table 
11). All of  the firms would depend predominantly on 
individual product measures, and most of the firms 
(86%) would now focus primarily on customer 
acceptance measures of performance. Nearly 10% 
would focus on just the financial aspects, and a third 
inwardly focused group (5%) would use a combination 
of product and program measures. 

The groups formed in the factor analysis of what 
firms would measure, if they could, differ from the 
previous set of factors in that the firms seem to split 
into groups of less diverse measurers. The majority of 
firms would use only customer acceptance measures 
rather than both customer and financial measures. We 
would expect that this narrower focus would give them 
a less complete picture of  the overall performance of 
each new product commercialized, providing only an 
external view of how well the product meets customer 
needs. Companies moving to eliminate the financial 
analyses in conjunction with the customer acceptance 
analyses might find that they are commercializing 
highly satisfactory, yet unprofitable, products to the 
long-run detriment of  their firm. 

One reason for the change of structure in the 
factor-analysis-produced groups may be that this sample 
includes the responses of our "Not There Yet" 
respondents who do not now measure S/F. These firms 
may be coloring the structure of the categories because 
they do not yet know the value of different kinds of S/F 
measures, and because they have little or no idea of what 
kinds of measures are actually obtainable at their 
companies. Thus, with their addition of what they would 
measure, if they could, our sample of respondents group 
into sets of firms with simpler measuring schemes. 

Table 12. Focus of S/F Measurement Researchers 

Percent 
of Total Measurement Focus  Categories Measured 

38 Product-focused Product measures 
34 Balanced end results Customer and finance 

measures 
28 Strategic outcomes Program and finn 

measures 
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Eliminating the 12 respondents who don't now 
measure S/F and re-analyzing the responses of the 
remaining 38 respondents indicating what they would 
measure if they could through factor analysis supports 
the thesis that including these "Not  There Yet" 
measurers induces a narrower view of the performance 
world. This re-analysis of the subset of the total sample 
produces a four factor solution which accounts for a 
total of 61% of the variation in the data (Table 13). 
This analysis does not produce a solution in which 
categories of S/F measures neatly load onto one, and 
just predominantly one, factor. The finance, product- 
based, and firm categories of S/F measures all load 
about equally onto more than one factor. Importantly, 
this means that multiple groups of people would like to 
use different categories of measures in varying 
combinations, and suggests that in the future evalua- 
tions of product S/F will be even more multidimen- 
sional than now. The top two groups of firms in Table 
13 focus on only individual project performance, but 
would measure it using multiple categories of mea- 
sures. The bottom two groups of Table 13 would focus 
on one measure that monitors total performance across 
the firm, and one that provides some type of 
individual-level internally based measure, either profit 
or product-related performance. 

By eliminating the nonmeasurers, we get a clearer 
picture of what dimensions of measures "knowledge- 
able" firms would use to measure S/F, if they could. 
We find they would make several specific changes. 
First, the number of firms who would measure how 
well the firm does in product development across the 
firm would increase sharply. Second, firms would 
always like to use multiple categories of measures of 
S/F, at least one of which focuses on some aspect of the 
individual project. 

From these analyses, the firms would like to 
measure a broader set of S/F categories than they 
currently measure. However, the number of different 
groups formed by the factor analysis indicates that 
there is only partial agreement across firms on what 
categories produce the most useful results. By combin- 
ing customer and financial measures, firms obtain a 
good picture of  performance at the individual project 
level. It is when firms look to measure success across 
the firm that several different approaches emerge. 

How researchers combine S/F measures.  As 
Table 12 illustrates, the three groups obtained from the 
researcher factor analysis are nearly identical to the 
three groups of firms who already measure S/F (as in 
Table 10). However, the concentration of researcher 

Table 13. Focus of What They Would Measure, for 
Firms Who Measure Now 

Percent 
of Total Measurement Focus  Categories Measured 

74 Balanced end results Customer and financial 
10 Profit and performance Product and finance 
8 Distributed profit Finance and firm-level 
8 Distributed Product and firm 

performance 

interest differs greatly from that of the firms. Just over 
two-thirds of the researchers evaluate S/F at the 
individual project level, compared to the 98% of the 
firms who analyze S/F at the product level. Slightly 
more than half the researchers analyzing project level 
results concentrate on product-related outcomes of 
success and failure, probably reflecting the popular 
attention to development speed to market and the 
easier availability of data. The other half focus on a 
balanced set of customer and profit measures similar to 
those used by the bulk of individual measurers. 

Comparing researchers and practitioners. The 
largest difference between the focus of researchers and 
firms arises because almost one-third of the research- 
ers evaluate S/F from an overall or strategic perspec- 
tive, compared to only 2% of the firms surveyed. A 
large percentage of  researchers is interested in bottom- 
line investigations of what firms do to routinely propel 
a series of profitable projects through the product 
development process and out the corporate door. These 
researchers try to determine what techniques and tools 
keep the new product stream flowing with commer- 
cially advantaged products. The researchers are then 
able to recommend those means to firms interested in 
improving new product development. The end result of 
researcher S/F investigations is both a discovery of 
general solutions applicable across firms and further 
dissemination of those solutions to other interested 
firms. 

The firms surveyed are predominantly interested in 
measuring how any particular project has proceeded. 
One use of these numbers may be to determine how 
well the team performed so that work evaluations and 
promotions can be made. The project manager's job is 
to get the product to market using any means at their 
disposal. They investigate and adopt any method or 
technique they come across during the project which 
they believe will improve their probability of launch- 
ing a successful product, and they are most interested 
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in measures that indicate how well they performed on 
their individual project. Thus, due to the nature of the 
new product management job, we expect that product 
development personnel at the business level of the 
organization may remain focused on measures of 
success at the individual project level. 

Summary. Both firms and researchers indicate that 
measuring product development S/F is a multidimen- 
sional question. At this point, there is only partial 
consensus on the most useful combination(s) of S/F 
dimensions. Those who measure S/F at the individual 
product level concentrate on a balance of externally 
driven customer acceptance measures and internally 
focused financial measures, which on the face of things 
could provide them with a balanced outlook of 
success. Some percentage of companies would like to 
maintain an individual-level measure, but also simulta- 
neously measure how well the firm does overall in 
product development. 

One way the analyses could be interpreted is that 
firms seem to become more sophisticated over time in 
the way they measure product development S/F. This 
hypothesis is partially supported by two findings. First, 
we found suggestions in the data that the more S/F 
measures a firm uses, the more likely they are to say 
they have no time to take the measures they want to 
use. This correlation possibly implies that as firms take 
more measures (become more sophisticated in measur- 
ing), they discover other measures that they believe 
would provide them with even better data, but that 
would take too much time to collect. 

Additional support is provided by including the 
firms who do not now measure S/F into the factor 
analysis of what they would measure if they could 
(Table 11). This analysis produces groups with simple 
measuring schemes. But reanalyzing the data without 
those nonmeasuring respondents produces a much 
more multidimensional set of measuring schemes for 
each group derived in the analysis. Those who now 
measure would move even more toward multidimen- 
sional measuring, if the means were available. Addi- 
tional research that specifically investigates how 
measurement evolves at firms over time is required 
before we feel that this hypothesis is fully supported. 

The concentration of researcher activity has focused 
as much on the overall impact of product development 
as on individual measures. The data researchers have 
been able to obtain from corporations may have 
colored the research questions they chose to investi- 
gate, and the proprietary nature of much of the 
individual project level data have led them to focus on 

different questions than those now being addressed by 
companies. Whether it is more appropriate to focus on 
individual project-level measures, overall measures, or 
some balanced set of  S/F measures is a question that 
remains to be addressed in the next phase of this 
research program. 

Comparing Our Results to the PDMA Best 
Practices Results 

In 1990 the PDMA surveyed their members concern- 
ing how their organizations developed new products. 
The purpose of the study was to determine what 
methods and practices differentiated the top-perform- 
ing product developers from other firms. Two open- 
ended questions from this Best Practices Study [62] 
investigated how companies measure S/F. The first 
question asked whether financial objectives were 
measured in new product development S/F, and if so, 
then what measures were used. The second question 
asked what additional nonfinancial definitions were 
used in ascribing the labels success and failure. We 
expect that the Best Practices data are biased 
compared to our data in that the percentage of 
financial measures will be higher than that in the 
general population because this was the focus of an 
entire question. 

A total of 189 respondents supplied information to 
these questions. These respondents were PDMA 
members and, therefore, we would expect them to be 
more interested in measuring product success and 
failure than people from a randomly chosen set of 
firms, just as we expect for our open-ended survey 
respondents. 

A total of 76% of Page's respondents (144 out of 
189) indicate they monitor development performance 
using, on average, 2.0 financial measures. A total of 
155 of the sample (82%) indicate that they each use an 
additional 1.6 nonfinancial measures of S/F in moni- 
toring performance. Only 18% of Page's respondents 
do not measure S/F, compared with our 24%. 

Figure 7 shows how the responses of Page's survey 
fit into the task-force categorizations 4 and compares 
his overall findings with ours. As expected, Page's 
sample indicates more use of financial measures, with 
fewer overall measures reportedly used per firm (but 

4 Some of the categories Page labeled as "financial" actually fell into 
other categories according to the scheme used by the task force. The data are 
analyzed following the task-force categorization. 
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not significantly different) than in the task-force 
survey. Page's respondents emphasize the measures 
that incorporate the time value of  money (ROI/IRR 
and break-even time) as illustrated in Figure 4. 

S u m m a r y  a n d  F u t u r e  P lans  

This interim report of  the findings of  PDMA's 
Success/Failure Task Force is presented with several 
purposes: 

• To identify all currently-used S/F measures. 

• To construct and validate a set of  categories of 
S/F measures that seem to perform roughly the 
same function. 

• To identify trends in use of  S/F measures. 

• To compare the measures researchers use to 
those used by firms. 

To date we have found the following: 

• Measuring S/F generally is multidimensional. 

• Five independent dimensions of  S/F perform- 
ance have been identified: firm-, program-, and 
product-level measures, and measures of  finan- 
cial performance and customer acceptance. 

• Practitioners use about four measures from a 
total of two different dimensions, most fre- 
quently customer acceptance and financial per- 
formance. 

• Researchers use slightly fewer measures, about 
three, from one to two dimensions. The particu- 
lar dimensions used differ across three different 
clusters of  researcher focus. 

• Researchers have focused more on overall firm 
impacts of S/F, whereas companies focus on the 
S/F of  individual projects. 

Ultimately, our goal is to be able to recommend what 
categories of product development success and failure 
should be measured, and which measures within 
categories are the most powerful indicators of S/F. The 
next phase of this research will address those questions. 

References 
1. Abrams, George J. Why new products fail. Advertising Age April 22, 

1974, pp. 51-52. 

2. Ancona, Deborah Gladstein and Caldwell, David E. Cross-Functional 

Teams: Blessing or Curse for New Product Development. MIT 
Management Spring, 1991, pp. I 1-16. 

3. Angelus, Theodore L. Why do most new products fail? Advertising Age 
March 24, 1969, pp. 85-86. 

4. Arthur D. Little. The Arthur D. Little Survey on the Product Innovation 
Process, Cambridge, MA: Arthur D. Little, Inc., December, 1991. 

5. Bergen, S.A. R&D Management. Oxford, England: Basil Blackwell, 
Limited, 1990. 

6. Booz, Allen, and Hamilton. Management of New Products. Chicago: 
Booz, Allen, and Hamilton, Inc., 1968, pp. 11-12. 

7. Booz, Allen, and Hamilton. New Product Management for the 1980's. 
New York: Booz, Allen, and Hamilton, Inc., 1982. 

8. Buzzell, Robert D. and Nourse, Robert M. Product Innovation in Food 
Processing. Boston: Division of Research, Harvard Business School, 
1967. 

9. Calantone, Roger and Cooper, Robert G. New product scenarios: 
Prospects for success. Journal of Marketing 45(2):48-60 (Spring, 
1981). 

10. Clark, Kim B. and Fujimoto, Takahiro. Product Development 
Performance: Strategy, Organization, and Management in the World 
Auto Industry. Cambridge, MA: Harvard Business School Press, 1991. 

11. Clauser, H.R. New product success rate--one out of three. Research 
Management 23(2,3) (March, 1980). 

12. Cochran, Betty, and Thompson, G. Why new products fail. The 
National Industrial Conference Board Record October, 1964, pp. 
11-18. 

13. Cooper, Robert G. The dimensions of industrial product success and 
failure. Journal of Marketing 43:3 (1979). 

14. Cooper, Robert G. Project new product: Factors in new product 
success. European Journal of Marketing 14:(5/6):277-292 (1980). 

15. Cooper, Robert G. New product success in industrial firms. Industrial 
Marketing Management 11(3):215-233 (July, 1982). 

16. Cooper, Robert G. The impact of new product strategies. Industrial 
Marketing Management 12:243-256 (1983). 

17. Cooper, Robert G. New product strategies: What distinguishes the top 
performers. Journal of Product Innovation Management 2:151-164 
(1984). 

18. Cooper, Robert G. The performance impact of product innovation 
strategies. European Journal of Marketing 18(5):5-54 (1984). 

19. Cooper, Robert G. How new product strategies impact on performance. 
Journal of Product Innovation Management 1:5-18 (1984). 

20. Cooper, Robert G. Industrial finns' new product strategies. Journal of 
Business Research 13:107-121 (1985). 

21. Cooper, Robert G. Selecting winning new product projects: Using the 
NewProd System. Journal of Product Innovation Management 
2:34-44 (1985). 

22. Cooper, Robert G. Overall corporate strategies for new product 
programs. Industrial Marketing Management 14:179-193 (1985). 

23. Cooper, Robert G. New product performance and product innovation 
strategies. Research Management 1985, pp. 17-25. 

24. Cooper, Robert G. and de Brentani, Ulricke. New industrial financial 
services: What distinguishes the winners. Journal of Product Innova- 
tion Management 8(2):75-90 (June, 1991). 

25. Cooper, Robert G. and Kleinschmidt, E.J. An investigation into the 
new product process: Steps, deficiencies and impact. Journal of 
Product Innovation Management 3:71-85 (1985). 

26. Cooper, Robert G. and Kleinschmidt, E.J. New products: What 
separates winners from losers? Journal of Product Innovation 
Management 4(3): 169-184 (September, 1987). 

27. Cooper, Robert G. and Kleinschmidt, E.J. New products: The key 
factors in success. Chicago, IL: American Marketing Association, 
1990. 

28. Cooper, Robert G. and Kleinschmidt, E.J. New product processes at 
leading industrial firms. Industrial Marketing Management 20:137- 
141 (1991). 



306 J PROD INNOV MANAG A. GRIFFIN AND A.L. PAGE 
1993; 10:291-308 

29. Crawford, C. Merle. Marketing research and the new product failure 
rate. Journal of Marketing 41(2):51-)61 (1971). 

30. Crawford, C. Merle. New product failure rates--facts and fallacies. 
Research Management 22(5):9-13 (September, ! 979). 

31. Davis, John S. New product success and failure: Three case studies. 
Industrial Marketing Management 17(2): 103-109 (May 1988). 

32. Dougherty, Deborah. Understanding new markets for new products. 
Strategic Management Journal 11:59-78 (1990). 

33. Dwyer, Larry and Mellor, Robert. Organizational environment, new 
product process activities, and project outcomes. Journal of Product 
Innovation Management 8( 1 ):39-48 (March, 1991 ). 

34. Edgett, Scott, Shipley, David, and Forbes, Giles. Japanese and British 
companies compared: Contributing factors to success and failure in 
new product development. 1990 PDMA Proceedings. 15-25 October, 
1990, Journal of  Product Innovation Management 9(1):3-10 (March, 
1992). 

35. Gallagher Report. Supplement to Volume XXI, Number 13:1 (March 
26, 1973), 

36. Graf, Franklin. Speech by A,C. Nielsen, Vice President to the Grocery 
Manufacturer's Executive Conference, 1967, cited by John T. Gerlach 
and Charles A. Wainright. Successful Management of New Products. 
New York: Hastings House Publishers, 1968, pp. 125 

37. Griffin, Abbie. Evaluating QFD's use in U.S. finns as a process for 
developing products. Journal of Product Innovation Management 
9(3): 171-187 (September, 1992). 

38. Griffin, Abbie. Metrics for measuring new product development cycle 
times. Journal of Product Innovation Management 10(2):112-125 
(March, 1992). 

39. Griffin, Abbie. Functionally integrating new product development. 
Unpublished PhD dissertation, Massachusetts Institute of Technology 
(June, 1989). 

40. Griffin, Abbie, and Hauser, John. R. The voice of the customer, 
Marketing Science, Winter, 1993, pp. 1-30. 

41. Hauschildt, J. Towards measuring the success of innovations. In: 
Technology Management: The New International Language, Proceed- 
ings of Portland International Conference on Management of  
Engineering and Technology. Dundar F. Kocaoglu and Kiyoshi Niwa, 
(eds.) Portland, OR: (October 27-31, 1991). 

42. Hise, Richard T. et al. Marketing/R&D interaction in new product 
development: Implications for new product success rates. Journal of 
Product Innovation Management (7):142-155 (1990). 

43. Hopkins, David S. New product winners and losers. Research 
Management 24(3):12-17 (May, 1981). 

44. Hopkins, David S. and Bailey, Earl L. New product pressures. The 
Conference Board Record June, 1971, pp. 16-24. 

45, House, Charles H. and Price, Raymond L. The return map: Tracking 
product teams. Harvard Business Review (January-February, 1991), 
pp. 92-100. 

46. Johne, Frederick Axel. How experienced product innovators organize. 
Journal of Product Innovation Management 2(4):21 0-223 (December, 
1984). 

47. Johne, Frederick Axel and Snelson, Patricia A. Success factors in 
product innovation: A selective review of the literature. Journal of 
Product Innovation Management (5): 114--! 28 (1988). 

48. Kaplan, Robert S. and Norton, David P. The balanced scorecard-- 
measures that drive performance. Harvard Business Review January- 
February, 1992, pp. 71-79. 

49. Karakaya, Fahri. Marketing concept versus technological push. 
Unpublished working paper, Clemson University (1986). 

50. Kieren, Thomas. New Product Development Survey of  Chief Executive 
Officers. New York: Manhattan Consulting Group, Inc. (1989). 

51. King, Bob. Hoshin Planning: The Developmental Approach. Methuen, 
MA: GOAL/QPC (1989). 

52. Kleinschmidt, Elko J. and Cooper, Robert G. The impact of product 
innovativeness on performance. Journal of Product Innovation 
Management 8(4):240-251 (December, t 991 ). 

53. Kolodny, Harvey F. Matrix organization designs and new product 
success. Research Management 23(5):29-33 (September, 1980). 

54. Langrish, J. et al. Wealth from Knowledge: A Study of lnnovation in 
Industry. New York: John Wiley Books (1974). 

55. Mansfield, Edwin and Wagner, Samuel. Organizational and strategic 
factors associated with probabilities of success in industrial R&D. 
Journal of Business April, 1975, pp. 179-198. 

56. McDonough, Edward F. and Leifer, Richard P. Effective control of 
new product projects: The interaction of organizational culture and 
project leadership. Journal of Product Innovation Management 
(3): 149-157 (1985). 

57. Meyers, S. and Marquis, D.G. Successful Industrial Innovations. 
Washington, D.C.: National Science Foundation (1969). 

58. Moenaert, Rudy K., De Meyer, Amoud, Souder, William E. and 
Deschoolmeester, Dirk. The effect of integration mechanisms on the 
communication flows between R&D and marketing. 1991 PDMA 
Proceedings, Boston, MA: (October, 1991). Product Development & 
Management Association. 

59. Myers, Sumner and Sweezy, Eldon. Why innovations fail. Innovation/ 
Technology Review (1976), pp. 43-47. 

60. National Institute of Standards and Technology NIST. Baldrige Award 
Application. Washington, D.C. (1991). 

61. Office of the Director of Defense Research and Engineering. Project 
HINDSIGHT: Final Report, Washington, D.C. (1969). 

62. Page, Albert L. Benchmarking new product development in North 
America: Practices and performance. Journal of Product Innovation 
Management, forthcoming. 

63. Plant, A.F. Maximizing new product dollars. Industrial Research, 
January, 1971, pp. 44-47. 

64. Roberts, Edward B. and Marc H. Meyer. Product strategy and corporate 
success. International Center for the Management of Technology, 
Massachusetts Institute of Technology, Working Paper #30-91 
(January, 1991). 

65. Roberts, R.W. and Burke, J.E. Six new products--What made them 
successful? Research Management May, 1974, pp. 21-24. 

66. Robertson, Thomas S. Innovative Behavior and Communication. New 
York: Holt, Rinehart, and Winston, Inc. (1976). 

67. Rothwell, R. et al. SAPPHO updated: Project SAPPHO phase II. 
Research Policy (November, 1974). 

68. Rubinstein, A.H., et al. Factors influencing innovation success at the 
project level. Research Management May, 1976, pp. 15-20. 

69. Schwartz, Martin L. Launching new products in developing nations. 
1991 PDMA Proceedings. Boston, MA: Product Development & 
Management Association: (October, 1991 ). 

70. Souder, William E. Managing New Product Innovations. Lexington, 
MA: Lexington Books (1987). 

71. Souder, William E. and Chakrabarti, Alok K. The R&D/marketing 
interface: Results from an empirical study of innovation projects. IEEE 
Transactions on Engineering Management. EM-25(4):88-93 (Novem- 
ber, 1978). 

72. Temple, Barker and Sloan, Inc. Beating the Odds in New Product 
Development. Lexington, MA: Study Participant Report (March, 1989). 

73. Teubel, M. et al. Performance in the Israeli electronics industry: A case 
study of biomedical instrumentation. (Project FIP) Research Policy 
(1976). 

74. Vanier, Dinoo J., Apple, Eugene L. and Kanwar, Rajesh. The influence 
of perceived environmental uncertainty on the new product develop- 
ment programs of service companies. 1990 PDMA Proceedings. 
Marina del Rey, CA: The Product Development and Management 
Association (November, 1990). 

75. Wilson, Timothy L. The Bacon-Butler model of innovation: Reflec- 
tions from studies on successful project unsbelvings. 1990 PDMA 
Proceedings. Marina del Rey, CA: The Product Development and 
Management Association (November, 1990). 

76. Wind, Jerry and Mahajan, Vijay. In supporting and improving the new 
product development process: Some preliminary results, as retx)rted in 



MEASURING PRODUCT DEVELOPMENT SUCCESS AND FAILURE J PROD INNOV MANAG 307 
1993; 10:291-308 

Roles for Research and Models in Improving New Product Develop- 
ment, edited by Bruce D. Weinberg, Marketing Science Institute 
Report # 90-120, 2-6 (December, 1990). 

77. Womak, James P., Jones, Daniel T. and Roos, Daniel. The Machine 
that Changed the World, New York: Rawson Associates (1990). 

78. Yoon, Eunsang, and Lilien, Gary L. New industrial product perform- 
ance: The effect of market characteristics and strategy. Journal of 
Product Innovation Management 2(3): 134--144 (September, 1985). 

A P P E N D I X :  Success /Fai lure  Variable List  I 

CUSTOMER-ACCEPTANCE MEASURES 

CUSTACT t 
CUSTSAT 
CUSTRTN 
EXPORT 
INTENT 

NUMCUST 
OFFMKT 
PRDTLIF 
PRISVAL 

RELSALE 
REPTRAT 
RETAIL 
RETURNS 
REVGOAL 
REVGROW 
SALACPT 
SALEYR5 
SALVARY 
SEGTPSN 

SOMGOAL 
SOMYR 1 
TRIAL 
TSTRATE 
VOLUME 

Customer acceptance 
Customer satisfaction level 
Customer retention rate 
% of sales exported 
Purchase intent rate prior to market 

introduction 
Customer count, number of customers 
Taken off market 
Length of product life 
Price/value as measured by the 

customer 
Relative sales level 
Purchase repeat rate 
Importance of the product to the retailer 
Return rate from the field or customers 
Met revenue goals 
Revenue growth 
Sales force acceptance 
Met minimum revenue level by year 5 
Variance of sales from plan 
Market position; Industry success rate 

(ranking in market, ie #1) 
Met market share goals 
Year 1 market share 
Purchase trial rate 
Product sales rate in test market 
Met sales volume goal 

(units, not revenue) 

MEASURES OF FINANCIAL PERFORMANCE 

BEAR 
BETIME 

MGNGOAL 
PIGOAL 
RELPI 
RETURNF 
ROI 

Break-even time after release 
Break-even time 

(from start of project) 
Attains margin goals 
Attains profitability goals 
Relative profits 
Return factor 
Internal rate of return or return on 

investment 

PRODUCT-LEVEL MEASURES 

AUTOMAT 

CMPTRXN 

How easy is it to automate the 
production process 

Competitive reaction 

COMPTAD 

COSTGOAL 

DEVCOST 
DEVEFF 

DISAPNT 

EASYMFR 

INBUDGT 

INNOVN 

O N T I M E  

PERFORM 

PERFREL 

PROBSUC 

PROGRES 

QUALITY 
SPDMKT 
SUBJSUC 

SUPPORT 

TEAMSAT 

TECHAWRD 

TECHSUC 

XIMPACT 

YIELDS 

Provides us with a sustainable 

competitive advantage 

Meets our cost goals 

Cost of developing the product 
Development efficiency 

Measure of failure--First disappoint- 

ment during the development 

Ease of manufacture 

Launched in budget 

Level of innovation achieved 

Launched on time 

Technical performance of product, 
performs to spec 

Relative product performance 

Probability of success 

Development project progress vs 

milestones 

Met quality guidelines 
Speed to market 
Management's subjective assessment 

of success 

Ability to accrue political support 
within the firm 

Team satisfaction 

Product received an award denoting 
technical excellence 

Technical success of the product 

Impact on sales of other products; % 
cannibalization 

Product yield rate through the 
manufacturing process 

FIRM-BASED MEASURES 

EXTNDBL 

FITSTRT 

I-HTOPP 

NUMNEW 

PCTHIPI 

PCTPIPN 

PCTPINEW 

PCTSLNEW 

PCTSLPN 

PRVALUE 

SUCFAIL 

Can be line-extended--leads to future 

opportunities 

Strategic fit with business 

Hit a window of opportunity 

Number of new products 

% of products with high profits 

% of profits under patent protection 

% of profits provided by products less 
than 5 years old 

% of sales provided by products less 
than 5 years old 
% of sales under patent protection 

PR value; amount of free advertising 
created by the product 

Success/Failure rate of new products 

PROGRAM MEASURES 

5YROBJ Program hit our 5-year new product 
objectives 
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EXCEEDS 

IMPACT 

PRCSROI 

PROGOVER 

Program exceeds our objectives 

Impact of the new product program on 
corporate performance 

Return on investment for the new 
product development process 

Overall success of the product develop- 
ment program 

PROGPI 

PROGSALE 

SUBJIMP 

New product program profitability 

New product program sales 

Subjective importance of our new 
product program 

The 16 success/failure measures printed in bold are the "core" measures 
of S/F---they were used in already-published articles and were identified in 
the surveys of both the academic research as well as by practitioners. 


