Marketing Papers

University of Pennsylvania Year 1994

Effects of portfolio planning methods on
decision making: experimental results

J. Scott Armstrong* Roderick J. Brodie!

*University of Pennsylvania, armstrong@wharton.upenn.edu
T University of Auckland

Postprint version. Published in International Journal of Research in Marketing, Vol-
ume 11, Issue 1, January 1994, pages 73-84.
Publisher URL: http://dx.doi.org/10.1016/0167-8116(94)90035-3

This paper is posted at ScholarlyCommons.
http://repository.upenn.edu/marketing_papers/15



International Journal of Research in Marketing, 11, (1994), 73-84, North-Holland

Effects of Portfolio Planning M ethods on Decision Making: Experimental Results’

J. Scott Armstrong
The Wharton School, University of Pennsylvania, Philadelphia, PA 19104, USA

Roderick J. Brodie
Department of Marketing, University of Auckland, Auckland, New Zealand

ABSTRACT

Subjects (n = 1015) working individually in the role of managers were asked to
choose between investment opportunities that would either double their
investment or cause the loss of half of it. Six administrators ran experiments on
27 occasionsin six countries over afive-year period. Information about the
BCG matrix increased the subjects' likelihood of selecting the project that was
clearly less profitable. Of subjects exposed to the BCG matrix, 64% selected the
unprofitable investment. Of subjects who used the BCG matrix in their analysis,
87% selected the less profitable investment.

Introduction

Marketing texts currently advocate portfolio planning methods. Consultants continue to apply portfolio methods.
Decision makers claim to use various portfolio matrix classification schemes for analyzing investment opportunities.
Portfolio matrix methods are widely taught; for example, Morrison and Wensley (1981) surveyed business schools
in the UK and concluded that most schools include matrix methods in their marketing and marketing strategy
courses. Despite this continuing use of portfolio methods, we have been unable to find any empirical evidenceto
support their use. To address thisissue, we conducted a series of experiments to determine the effects of matrix
methods on decision making. The paper first provides abrief examination of portfolio planning methods and a
discussion of some problems with matrix classification methods. We then describe the experiments.

Brief examination of portfolio planning methods

Portfolio planning methods have been used for strategic decision making for over 20 years. ~They are presented
as diagnostic aids and as prescriptive guides for selecting strategic options (Kotler, 1984). The general ideaisto
classify positions of products along two dimensions; attractiveness of the market and ability of the product to
compete within that market. Wind and Mahajan (1981) provide areview of matrix methods.

Some researchers have pointed out weaknesses in . the premises behind portfolio methods. In particular, they
have addressed problems for the Boston Consulting Group (BCG) matrix (e.g., Day, 1986, pp. 182-192). The BCG
matrix measures market attractiveness by market growth rate, and it assesses the firm's ability to compete by. its
relative market share. The BCG matrix assumes a causal relationship between market share and profitability.
Wensley (1981) arguesthat the BCG matrix lacksinternal consistency; he also claimsthat thereislittle empirical
evidence to support a causal relationship between market growth and profits. Jacobson and Aaker (1985) also
present evidence that challenges the causal assumption. Morrison and Wensley (1991) provide a comprehensive
review of previously published evaluations of the BCG matrix.

" DianaDay, Martin Gimpl, Bernard Guerin, David Jobber, Terence Oliva, David J. Reibstein, Juergen Ringbeck,
Steven P. Schnaars, Allan Singer, Jerry Wind, Arch Woodside and two anonymous referees provided valuable com
ments. Wayne Cartwright, Martin Gimpl, Juergen Ringbeck, and Donald Scott ran some of the experiments. Jennifer
L. Armstrong and Phan Lam provided editorial assistance.



.The use of the BCG matrix isinhibited by difficultiesin measurement of market growth rates and relative
market shares. One reason for thisis that market boundaries are often difficult to fix. Asaresult, different matrix
methods are likely to yield different recommendations for the same situation. Wind et al. (1983) demonstrated that
decisions based on the BCG matrix are sensitive to choice of the methods of measuring market share and growth
rates. Morrison and Wensley (1991) claim that the scope of the BCG matrix ignores other relevant strategic issues.

Although the BCG matrix and other matrix methods have little theoretical or empirical support, one can find
argumentsin their favor (e.g., Haspeslagh, 1982). One argument is that managers often neglect to use arational
economic approach. Instead; they use unstructured judgmental processes that may be inconsistent with profit
maximization. They may base their decisions on power or emotional factors, such asinclusion of sunk costs (Arkes
and Bulmer, 1985). Asaresult, many of their decisions areirrational from the viewpoint of profit maximization.

Thus, portfolio planning methods, such as the BCG matrix, may lead managers to make decisions that are less
irrational than those they make when using unaided judgment. For example, if a powerful corporate manager uses
the BCG matrix for analysis, her tendency to support a dying division with unwise investments may be overcome.

The original developers of the BCG matrix have heeded warnings about misuse of this matrix as a prescriptive
aid (Morrison and Wensley, 1991). Asone of them stated " . . . today it [the matrix] is misused and overexposed. It
can be ahelpful tool, but it can also be misleading..." (quoted in Morrison and Wensley, 1991, p. 118). Despite their
warnings, much literature (e.g., McKiernan, 1992) continues to argue that the BCG matrix provides a useful starting
point for strategic analysis.

Given the substantial literature about portfolio matrices, it was surprising that we were ableto find only one
empirical study on the value of the BCG matrix. Thiswas afield study by Capon et al. (1987, pp. 316-317). It found
that firmsusing the BCG matrix methods reported alower return on capital than those not using them. Of course,
one can propose other explanations for lower returns, such as that unprofitable firms turn to the BCG matrix for
salvation.

Despite the lack of favorable evidence and warnings by its original developers, the BCG matrix has been widely
adopted by firms (Zallocco et a., 1983; Verhage and Waarts, 1988). Capon et a. (1987, p. 69) present evidence that
it isthe most widely used portfolio method in USfirms. Morrison and Wensley (1991), in their survey of teachers at
34 business schoolsin the UK, found that the BCO matrix istaught at all schools and that warnings are seldom
discussed.

Matrix methods are judged to be successful by those who use them. Haspeslagh (1982), in asurvey of Fortune
1000 companies, found that almost all respondents believed that their use of formal portfolio planning methods had
apositive impact.

We conducted surveys of MBA students at the Wharton School, University of Auckland, University of Toronto,
and University of Canterbury; 95% of our respondents had some knowledge of the BCG matrix. When asked, "To
what extent do you believe that the BCG matrix is useful for strategic decision-making in marketing?', 66% of the
175 respondents believed that the BCG matrix would "produce better (or, significantly better) decisions under
certain circumstances.” However, these respondents were unable to describe circumstances in which the BCG matrix
would be useful. Also, when asked "what evidence do you have for your opinions on the BCG matrix?*, most said
"What the textbook (or instructor) had stated.” Only five percent said that the BCG matrix would produce poorer
decisions. No one was able to cite empirical evidence; thiswas not surprising, of course, as we also have been un-
able to find such support.

Further problemswith use of matrix methods

Matrix methods provide simple rules of thumb as decision aids. These rules often employ labels for different
types of products (e.g., dogs, stars, and cash cows). Because labels are intuitively appealing and easy to use, they
may lead decision makers to overlook profit maximization. For example, labelsin the BCG matrix might create
misleading "mental accounts.” Tversky and Kahneman (1981) use their "theater tickets problem™ to show how
mental accounting can mislead people:



“Imagine that you have decided to see a play and paid the admission price of $10 per ticket. Asyou enter the
theater you discover that you have-lost the ticket. The seat was not marked and the ticket cannot be
recovered. Would you pay $10 for another ticket?’

Most subjects (54%) said that they would not purchase another ticket. Now consider the following question:

“Imagine that you have decided to see a play where the admission is $10 per ticket. Asyou enter the theater
you discover that you have lost a$10 hill. Would you still pay $10 for the play?”

In this case, most (88%) subjects said that they would pay for the play.

The fact that money has been placed in a category, the “ticket account,” leads some decision makersto treat the
money differently. Might a mental budgeting phenomenon occur when a decision maker uses matrix classifications
that have been developed for strategic planning? For example, a product inthe Cash Cow account might imply
“money should be removed and spent elsewhere,” a Star might suggest a*“ product on which money should be
spent,” and a Dog implies “do not spend money on this product.” Moreover, labelsin the BCG matrix might
introduce emotional termsinto the decision-making process. For example, would managers want to work on a
product known as a*“Dog" ?

In asurvey of UK business school teachers by Morrison and Wensley (1991), 26% thought that the BCG matrix
was misleading. The reverse side of thisisthat most did not think it was misleading:.

Procedure

We conducted a series of laboratory experiments to investigate whether decision makers might be misled by
portfolio methods when making an investment decision. Although laboratory experiments have been subject to
increasing skepticism and their rate of publication in- management journal s has been decreasing, they provide a
valid and useful approach-in many situations (Griffin and Kacmarl 1991). Furthermore. Locke (1986) found a high
correspondence between results from artificial laboratory experiments and realistic field studiesin research on or-
ganizational behavior. In our case, |aboratory experimentsoffer controlsthat were not possible in the field study by
Capon et al. (1987).

Our experiments examined the original and best known version of the BCG matrix. This section describes
hypotheses, situations, experimental treatments, subjects, and administrative procedures.

Hypotheses
The hypotheses were:

Hypothesis 1 (HI) Knowledge of amatrix method islikely to interfere with decisions concerning long-term profit
maximizing, and

Hypothesis 2 (H2) Use of amatrix method in the analysisislikely to interfere with decisions concerning long-term
profit maximizing.

Therationale for H1 isthat people with knowledge of matrix methods might overlook basic economic principles and
apply the technique when it is clearly detrimental to profit maximizing. The second hypothesis, H2, suggeststhat if
decision makers use the BCG matrix intheir analysis, they are likely to apply it inappropriately. In other words, the
second hypothesis goes beyond awareness of the technique to find what happens when the technique is used.

Situations

We based the situation on an investment decision in afirm because we believed thisto be a common type of
decision. While we wanted a situation that seemed realistic, the type of investment decision was arbitrarily selected.
In keeping with the traditional approach to laboratory experiments, we used asimple design. However, to add
realism to the situation, we included details. We did not expect these detailsto bias results.



Subjects had to choose between two different opportunities. One project involved a money saving invention and
the other involved an investment in advertising. We designed these situations to have correct answers. The materials
said that the objective of the company was “to maximize profits,” and subjects received sufficient informations to
meet this objective. It isinteresting that Henderson, the developer of the BCG matrix, had stated that “ Such asingle
chart, with aprojected position for five years out, is sufficient alone to tell acompany's profitability...” (Morrison
and Wensley, 1991).

To determine whether the BCG matrix would mislead people, we wrote the situation such that the profitable
investment was labeled a“Dog” (low market growth and low market share); thisinvestment . would, in rough terms,
double over the next ten years. The other alternative was abad investment in the " Star" category (high growth and
high share); here, about half the investment would be lost over the next ten years. The problem description said that
the decision had no negative side effects and that other products were not affected by this decision.

The description contained sufficient information so that the profit maximizing decision should be obviousto
subjects. However, the implications of the BCG matrix should conflict with this decision. The issue then is whether
subjects would apply the BCG matrix blindly. In other words, might the BCG matrix interfere with decision making
in cases where -the profit maximizing decision is obvious? Note that this design does not allow for the BCG matrix.
to produce 'superior decisions. *

We provided the following description to all subjects. To avoid possible confusion with existing firms, we chose
product names that were obviously fictitious. In addition, we used mnemonic names (Culp for the Cow, Sunbars as
the Star, and Digits asthe Dog):

“Conglomerate, Inc. has stated its objective as “to maximize profits’ and you agree with this.
The conpany currently has three major products—Culp, Sunbars, and Digits.

Culp has avery large market share (10 times the market share of itsleading competitor), and
it has alarge sales volume. However, it isin amarket that is growing at only two percent per
year.? 2 It produces about $2,000,000 in cash flow and profits are about $1,600,000 after taxes.

Sunbars has amodest current sales volume (1/4 that of Culp), arelative market share of 1.5
(versusits leading competitor), and it isin amarket that is growing 20% per year. Cash flow from
Sunbarsis currently negligible. Sunbars produces an after-tax profit of $500,000 per year. Future
prospects for Sunbars are good.

Finally, Digits, while aso having amodest sales volume, isin amarket that is not growing at
al, and it has a small market share, about 1/5 of the leading competitor. Digits, has barely
adequate profits of $50,000 per year and it has negligible cash flow.

Recently, an inventor has found a better way to make Digits. He has come to your company
with a proposal. It callsfor an investment of $1,500,000. The forecasts are that, while this
invention would not affect final demand, it would produce cost savings after taxes of about
$500,000 per year for the next ten years. After theinitial outflow of $1,500,000, the invention
would yield anet cash flow of $500,000 per year. Y our sales forecasts for Digits show it holding
steady for the next ten years. Y ou are highly confident about both the cost and sales forecasts. The
Sunbars division also has an opportunity it feels would strengthen its position in the market. It
proposes anew advertising campaign. Since Sunbars are sold by direct mail, initia small-scale
mailings have given you an excellent idea of its success. The $1,800,000 investment would
generate after-tax profits of $400,000 the first year, $300,000 the second, and $100,000 per year
for the next eight years. Cash flow would he approxi mately the same as profits. After thorough

1 We considered adding a second situation where the BCG might produce better decisions, but we unable devise
such atest within the limits of our budget. We challenged colleagues to devise such a situation, but they were also
unsuccessful.

2 Growth rates are in constant or real dollars (after adjusting for inflation).



investigation, you are convinced that these investments would not adversely affect the community,
the employees, the customers, or the retailers. In other words, there are no negative side effects.
The two investment possibilities have no impact on other productsin thisfirm.”

We pretested the above description with many subjects. Our intent was to develop a case that was extreme, yet
realistic, simple, and free of bias. We had planned to add complexity to the problem description to learn if subjects
would eventually get confused and blindly rely upon the BCG matrix. Asit turned out, subjects were misled by the
initial version, so pretesting led to few changes. ®

Treatments
We gave subjectsin the control group the description of the situation along with the following role:

“You are in charge of corporate investments. Y ou have only two opportunities that are feasible now. Y ou
must make a decision today. Corporate management has said that only one of these investments can be
funded.”

The control group received no other information.
We gave the following instructions to the experimental groups:

“Recently you attended a course given about the [either BCG or Net Present Value] method of corporate
planning. You came away from that course with a summary paper [which was attached)]. Y ou've made many
investment decisionsin the past and you are now wondering whether the method might help you to analyze
the current investments.”

We obtained the description of the BCG matrix from Kotler [1984, pp. 51-54]. This ensured that participantsin
the BCG group would be aware of the matrix when examining this problem. It also ensured that their knowledge of
this matrix would be more accurate than if they were to rely only upon memory. Furthermore, the description istyp-
ical of what would be provided to many mangersin the real world.

The description of Net Present Value was as follows:

“Economic theory says that you should select the investment that produces the highest long-term return on
investment. Y our focusis on the overall economic success of your company considering all of your products
and markets. When making these decisions, it is not only the expected value, but also therisk that .is
important. Here is one way: one, calculate the present value (PV) of the income profit stream; two, do the
same for the capital investments. Then subtract the present value (PV) of investments from the PV of profits
to get net present value of theinvestment.”

ThisNPV group also received atable of discount factors using a 12% cost of capital.
Subjects

The 1015 subjects came from avariety of management programs. They were primarily from New Zealand (622)
and the US (269), but also from Malaysia (43), Argentina (38), Canada (34), and West Germany (9). We used

subjects who were participants in educational sessions discussing marketing planning, thus avoiding self-selection
bias. All participants responded, although one percent of them were unable to reach a decision.

3 | nteresti ngly, when we circul ated drafts of this paper, some readers indicated a need for added complexity.
However, we were unabl e to have them specify what details should he added. Nor could we get them to describe
how such details might relate to the hypotheses.



The 333 undergraduate subjects had , little prior experience. However, 407 subjects were MBAs with at |east two
years of business-related work experience. The other 275 subjects were in middle-management courses, and they
had more business experience and less formal education than the MBAs.

Administration

The experiments were administered by six faculty members on 27 occasions from 1985 through 1990. They were
done in group settings, but subjects worked individually. Subjects were instructed not to put their names on the
materials. Almost all subjects finished well within the 30-minute period allowed.

Subjects were randomly assigned to a treatment using a systematic sampling plan. However, the number of
responses from each treatment was not always equal for two reasons. First, because the sessionsfocused on the BCG
matrix, we often gave the BCG version to more subjects. Second, as the study progressed, alternative explanations
arose; to address these, we introduced new treatments.

We also asked subjects to complete afollow-up questionnaire after making their decisions. This questionnaire
asked subjects to describe the "reason for my decision.” These responses, along with calculations or comments that
they made on the experimental materials, allowed us to code the approaches the subjects used to reach their
decisions. We were able to code the process for 70% of the subjects. The other 30% typically listed afew facts or
issues before coming to a decision.

Generally, each administrator coded responses for the experiments that he conducted. Coding of subjects' replies
was simple. Nevertheless, to ensure that coding was not a source of error, aresearch assistant who was not aware of
the correct answer, nor of the hypotheses, independently coded a subsample of the replies (n = 263). She obtained
identical classificationsfor 94% of theitems.

A debriefing session followed completion of the follow-up questionnaire. The administrator explained the
purpose of the study, and provided summaries of prior results. Thus, subjects could see how their responses
compared with others. A general discussion then followed where subjects asked questions.

Results

The most surprising result was that in 44.7% of the decisions, subjectsin control groups failed to sdect what was
designed to be an obviously more profitable investment. The traditional economic prescriptions taught in business
schools, that one should use NPV and should compare only those things that vary with the decision, were apparently
ignored by these subjects.

Our experiments showed that the availability of information on the BCG matrix did mislead subjects. They
typically chose the Star (Sunbars), which was much less profitable than the Dog (Digits). Overall, 63.5% of thosein
BCG treatment groups chose the unprofitabl e project, compared with 44.7% in control groups. This difference
between subjectsin BCG and control groupsis statistically significant at p < 0.01 (using Z-score for difference
between proportions). The results are consistent with what one would expect from mental budgeting and they sup-
port H1. Specifically, information about the planning matrix was detrimental to decisions concerning long-term
profit maximizing. Table 1 summarizesresults. *

* In addition, a Spanish translation was produced and administered in Uruguay. This used only the BCG treatment.
Of the 15 managers, ten (67%) selected the unprofitable decision. Thisis, comparable to the 63.5% in Table 2. This
treatment was administered by Professor Hector Bogo, IDEA, 1850 Moreno, 1094 Buenos Aires, Argentina



Tablel
Decisions by treatment and method used

Treatment Method Decision Subjects Percent
presented to subjects  used by subjects  sunbars (Star) digits (Dog) sunbars (Star)
BCG BCG 148 25 173

Profit? 8 58 66

Other” R 25 57

Subtotal 188 108 296 635
Control BCG 18 2 20

Profit 15 97 112

Other 69 27 %

Subtotal 102 126 228 247
NPV BCG 18 0 18

Profit 24 133 157

Other 4 13 57

Subtotal 86 146 232 37.1

& Refersto NPV or other calcul ations based on profit.
PThese responses did not provide enough information about how the decision was made.

Subjects given information about NPV made fewer unprofitable decisions (37.1%) than did the control group
subjects (44.7%). This difference was significant at p < 0.05, but the amount of improvement was modest.

We examined whether subjects used the approaches encountered in their “training courses” and how these
affected their decisions. Of the 296 subjectsin the BCG treatment, 173 (58.4%) decided that the BCG matrix was
relevant and used it explicitly. Only 8.3% of those in other groups used the BCG matrix, although, as shown below,
almost all subjects were probably familiar with it prior to this experiment. About 68% of those in the NPV group
used profits asthe basis for their decisions; this can be conmpared with 49% of those in the control group.

We then examined what decision was made when a subject used different methods in his/her analysis: Table 2
summarizes these results. When subjects used the BCG matrix in their analysis, 86.8% selected the star, the
unprofitable project. In contrast, only 15.3% of those using profit cal culations selected the star. These are substantial
differences in decision making for subjects facing the identical problem. This result supports H2; use of amatrix
method in the analysis islikely to interfere with decisionsinvolving long-term profits. Interestingly, of those
subjects whose decision process could not be coded, 69.5% chose the unprofitable decision. We suspect that there
was an intuitive appeal to “sticking with your best product.”

Table2

Decisions summarized by method used by subjects

Method Decision Subjects  Percent

used by subjects Sunbars (Star) Digits (Dog) sunbars (Star)
BCG 190 29 219 868

Profit 66 366 432 153

Other 17 75 246 695

Subtotal 427 470 897 476
Discussion

We expected that subjectsin control groups would maximize profits. As noted, 44.7% of them failed to do so.
This occurred even though we provided all necessary information to determine that one decision was clearly



profitable and the other was clearly unprofitable. Thisresult for the control groupsis surprising considering the
emphasis given to profit maximization in many business school courses. (Their primary problem with profit
maximizing, based on our exami nation of their analy ses, was that they seemed to be unaware that, when examining
aproject, one should examine only those factors that vary with the decision.) Subjects who took' the less profitable
decision mentioned using “ strategic and marketing considerations.” Many of them said that they based their decision
on going with their better product. This suggests that these subjects' intuitions about how to make investment de-
cisions are more closely related to assump tions behind the matrix methods than behind traditional economic

analysis.

Of course, students are al so exposed to the BCG matrix at business schools and through business publications.
To assess the extent of this exposure, we conducted surveys of MBA students at the Wharton School, University of
Auckland, University of Toronto, and University of Canterbury. All of these respondents wer e unawar e of our study.
We asked, “How much knowledge do you have on the BCG matrix for strategic planning in marketing?’ Of the, 198
respondents, 36% had “afair amount” or “extensive” knowledge. Only five percent claimed to have no knowledge
of the BCG matrix.

Difficultiesin understanding NPV

We expected that managers would use the BCG matrix because it provides a heuristic that is easy to understand
and to apply. Similarly, one might expect subjectsto be more likely to use a profit-oriented approach if it were easy
to apply (many of our subjects said that they did not understand the present value approach). To test a profit-oriented
heuristic, we conducted nine experimental administrations that contained a"payback version" aswell asan NPV
version® These groups were informed that they had attended a course on the payback period and they had notes
stating that:

“The best way to analyze the probability of an investment is to use net present value (NPV). However, many
managers do not have the patience or inclination to use NPV. A simple rule of thumb on return will produce
results that are almost as good. Furthermore, the rule of thumb is more likely to be used. One popular rule of
thumb isthat the investment in a project should he completely repaid within five years. This “five-year
payback" ruleis suggested for firms when they must make a decision on investment projects.”

for these experiments, 34.8% of the 112 subjects in the payback treatment made the unprofitable investment. This
comparesto 38.9% of the 119 NPV subjectsin these same administrations. The difference isin the expected
direction, but it is small.

The payback method had asmall impact relative to the control group (10.3% fewer unprofitable decisions).® In
contrast, the BCG matrix had alarger effect relative to the control group (23.1% more unprofitable decisions). Thus;
it seemsthat the BCG matrix effect is not due simply to the ease with which the matrix is applied.

We speculate that decision makers use the BCG matrix because it legitimizes an intuition that many people have
about business decisions. Simply stated, people believe that you should "stick with your winners" (best products).
Some responses by control group subjects contained statements expressing this viewpoint. Subjects using the BCG
matrix also said to "stick with past winners'. For additional views on why the BCG matrix became so popular, see
Morrison and Wensley (1991, pp. 115-116).

Demand effects
Were the results due to demand effects? One might argue that provision of the BCG matrix by an authority

impliesthat it isrelevant to solving the problem. Alternatively, subjects might have been obedient to arequest by an
experimenter. We examined the issue of demand effectsin several ways.

® One experimental administration included payback but not NPV. Results from this administration were not
included. Their inclusion would have had no impact on the conclusions.
® These comparisons were based only on the experimental occasions where payback was administered.



We found some evidence in support of a demand effect by comparing results of undergraduate and MBA
students. One would expect undergraduates to be more obedient. They were. In the New Zealand sample, un-
dergraduates exposed to the BCG matrix were more likely to useit in their analysis; 74.3% (n = 82) did so versus
59.3% (n = 54) for MBAs. Similarly, 68.3% (n = 82) of those who received the NPV description used it in their
analysis, in comparison with 60.4% (n = 48) of MBAs. However, another explanation of these resultsis that subjects
who think that they have more expertise (the more experienced students) are less likely to use adecision aid;
evidence for thislatter explanation is provided in Arkeset al. (1986).

Arguing against demand effectsis that the experimental situation is representative of situations faced by
managers and prospective managers. They read about the 13CG matrix in textbooks, journals, and magazines. They
might assume that the BCG matrix is presented by-authorities because it isrelevant as an aid to decision making.
Rather than being a demand effect, this represents the “ educational effect” that we are trying to assess.

Another argument against demand effects isthat we advised all subjects to maximize profits. The subjects were
not highly obedient to that instruction. Furthermore, thosein profit-oriented treatments were much less obedient than
those in the BCG treatment.

Finally, we conducted additional experimentswith 118 middle-management subjects. Here, we controlled for
demand effects by giving control group subjects information on both profit-oriented and BCG procedures. These
treatments were administered three times from May through October, 1990. Inasmuch as results from payback. and
NPV treatments were nearly identical here, we combined these results. ” Of the BCG subjects, 61.9% chose the Star
(Sunbars) decision. Thisresult is similar to that observed earlier (see Table 1) where 63.5% of subjectschose the
Star. The profit oriented subjects also responded in asimilar way as previously; 30.6% selected the star versus
37.1% in the earlier studies. The control group is of primary interest in thistest. Previously, when receiving no
information, 45.7% had selected the Star. The present control group, with both BCG and profit techniques, selected
the Star 60.0% of the times. This is comparable to the 61.9% Star selection by those receiving only BCG
information. Thus, presence of a second “demand,” to maximize profits, had negligible impact on decision making.
These results, summarized in Table 3, support the conclusion that demand effects are unimportant.

Table3

Decisionswhen the control group received both treatments

Treatment presented Number of subjects Selected Star Percent Stars
BCG 42 26 619

Control 40 24 60.0

Profit 36 13 36.1

Interaction of task and treatment

Although we had no hypotheses about interaction effects, we did examine whether the nature of the situation,
cost-saving or advertising, might affect results. To test this, we rewrote the situation so that Digits rather than
Sunbars made the same amount of money through an advertising campaign. Conversely, Sunbars (.rather than
Digits) had the opportunity for a cost-saving invention but, as before, the Sunbars project was unprofitable.

Reversal of the decision context did not affect results. In fact, these results were stronger than the previous ones.
For the original description, 44% of the 45 subjects selected the unprofitable (Star) decision. For the reversed
wording, 50% of the 62 subjects selected the Star. .

Full information

This study compared the BCG matrix to other decision-making methods in situations where the objective was
clearly stated and full information was available to meet these objectives. If full information were not available, as
one might expect in the real world, we think that results would be even stronger. That is, instead of using methods to
maximize profits, decision makers would rely even more on the- matrix method.

" When the NPV was used for the profit-oriented version, the control group also received this version. When the
payback period was used, we gave it also to the control subjects.



Bias

A potential source of biasisthat our subjects may have wanted to look good in the eyes of the experimenters
(Sigall et a., 1970). Looking good here would seem to depend on guessing the hypotheses correctly. We asked two
groups (n = 23) to guess our hypotheses, after they had completed the experiment. None of their guesses was
correct. This suggests that few subjects were trying to help (or hurt) the experimenters.

Students as subjects

We used students as subjects. Most subjects had a considerable amount of business experience, they had prior
exposure to the BCG and NPV methods, and they were representative of people who face these types of decisions.
This use of students as subjectsis consistent with recommendationsin Gordon et a. (1987). Finally, administrators
reported that subjects took the task seriously. Most subjects spent over 20 minutes on the exercise, and they
defended their decisions vigorously in debriefing sessions. Prior research, summarized by Ashton and Kramer
(1980), found that studies of decision-making processes obtained similar results with student as with nonstudent
subjects.

Limitations

The key limitation is whether subjects' decisionsin this situation would be representative of what they would do
inareal situation. While we tried to make the situation representative of atype of decision faced by managers, itis
possible that the experiments were too simple-minded and too far removed from the real world. Funder (1987)
claims that subjectsin laboratory experiments often solve problemsthat differ from those that the experimenter had
in mind. For example, subjects might have chosen the less profitable decision because they did not interpret profits
in the same way as used by the experimenters. Although such interpretation problems are thought to be endemic to
laboratory experiments, Locke (1986) found that |aboratory experiments have a surprisingly high level of construct
validity.

Did the experimenters create bias? We are not aware of any biases. One of the authors was an advocate of the
BCG matrix at the beginning of this study. Also, opinions on the value of the BCG matrix varied among the six
administrators, but only oneinitially thought that use of the BCG matrix was detrimental. Asafurther check on bias,
we used advice from other BCG advocates during the design and pretest phases. Furthermore, on the follow-up
guestions and in debriefing sessions, subjects did not indicate that they had been misled.

We used Kotler because itis awidely read marketing textbook and because we thought that it provided a good
description of the BCG matrix. It is possible that other descriptions of the BCC matrix would lead to different
results. Also, more intensive training that examines limitations of the matrix might affect results.

Our study examined a situation in which a profit-maximizing approach and amatrix method yielded different
conclusions, whereas in many situations the decisions implied by the two methods would be the same. Our study
offers no insight on how often such conflicts might arise. However, Hambrick et al. (1982) found that more existing
products were classified as Dogs than in any of the other categories. Furthermore, they found that many Dogs earned
high profits. Thisimplies that there are many situations in which the BCG marketing and profit maxi mizing
approaches might conflict.

Conclusions
The BCG matrix has gained widespread acceptability over the past two decades. It iswidely taught in marketing
courses as a guide for product market decisions. Managers and potential managers reported in our surveys that they
were familiar with the BCG matrix; of 198 respondents, two-thirds believed it to be an effective technique.
Assumptions underlying the use of the BCG matrix have been challenged. Even if one accepts the BC G matrix

assumptions, one might question whether it is used properly. We were unable to find a single empirical study that
demonstrated that the BCG matrix was valuable as adecision aid.
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Our study provides experimental evidence that the BCG matrix interferes with profit maximizing. Results were
obtained in atest of extremes: a choice between an investment that allowed the company to doubleitsinvestment,
and one where half the investment was |l ost. Despite being faced with what we thought to be an obvious decision,
subjects who were provided with information about the BCG matrix were easily misled. Only 13% of those who
used the BCG matrix in their analysisinvested in the more profitable project. The study was replicated and extended
as six administrators obtained similar findings for 27 experiments covering 1015 subjects in six countries over a
five-year period.

Our results support those from the field study by Capon et al. (1987). They suggest that detrimental effects of the
BCG matrix (in miseading some decision makers) outweigh possible gains (e.g., additional insights, adding
structure to chaos) that might be produced when firms use the matrix as adiagnostic aid.

Profit-oriented approaches, such as NPV, should play an important role in portfolio decisions. One should
consider how decisions for a given product affect profits for the whole portfolio. However, we recommend that this
be done without use of matrix methods.

Although we examined only the BCG matrix, we expect other matrix methods® to interfere with profit making
because of mental budgeting. We suggest that future research examine conditions under which mental budgeting
might apply to portfolio methods. Until contrary evidence is produced, we advise against using matrix methods
under all circumstances.
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