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Abstract. Problem definition: A company’s project portfolio is an important success factor.
Employing strategic buckets to segment the overall budget into budgets for different
project types is a commonly used approach for managing project selection. Strategic buck-
ets typically refer to sets of projects of a certain type, such as safe and risky projects. A stra-
tegic bucket specification defines the number of buckets and thresholds between them.
This paper addresses the question of how different strategic buckets specifications affect
decision makers’ project selection behavior. Methodology/results: We develop a behavioral
model of the effect of strategic buckets on project selection and use laboratory experiments
to analyze how bucket specifications affect project selection decisions. For various strategic
bucket specifications where a rational decision maker would allocate the budget to projects
of the project type matching their risk preference only, we find that actual decision makers
have the tendency to allocate the budget evenly among buckets and among project types
within buckets. This observation can be explained by the naive diversification bias, and we
observe this effect in experimental settings with different selection processes, project defini-
tions, and subject pools. Managerial implications: Our findings allow companies to better
understand the effect of buckets guidelines on actual project selection behavior and to
manage their project portfolio selection by choosing the right bucket specification.
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1. Introduction

risk levels too low, and 16% of participants reported

Managing a company’s project portfolio is important
for corporate strategy implementation (Chao and
Kavadias 2008). Ideally, the projects that are selected
by management result in a project portfolio that opti-
mizes the corporation’s overall objective. However, if
decision makers are prone to decision biases, the pro-
ject selection can be suboptimal. A survey that McKin-
sey & Company conducted among more than 1,000
executives about investment-related decisions (McKin-
sey 2013) suggests that a mismatch between corporate
goals and actual project selection behavior is not uncom-
mon. The participants of the survey were asked about
the projects’ risk levels at their companies. Only 38%
considered risk levels as appropriate, 45% considered

risks levels to be too high.

An observation that one of the coauthors made at a
globally operating conglomerate illustrates a potential
mitigation of this issue. The conglomerate’s headquar-
ters initially left the project selection up to the busi-
ness units’ management. This approach resulted in
too conservative investments from the corporate per-
spective, and the management criticized the reluc-
tance of local managers to also allocate budgets to
high-risk and high-expected-return projects. As a con-
sequence, they changed their reporting guidelines and
requested their business units to also report budgets
allocated to high-risk and high-expected-return pro-
jects. This change in reporting guidelines led to an
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increase in the business units” investment in high-risk
projects.

The conglomerate mentioned above specified a
guideline that requires business units to report the
investment in certain project types. Similarly, compa-
nies can specify project selection guidelines to align
project selection decisions with other corporate objec-
tives. The approach of classifying projects and allocat-
ing budgets to specific project types has been addressed
in the project management literature on strategic buck-
ets (Cooper 2006, Chao and Kavadias 2008), where
explicit categories of project types are defined and bud-
gets are set for each of these strategic buckets.

Although these project portfolio management
approaches typically assume rational management
decisions, a rich body of literature outside the field of
project portfolio management demonstrates that this
assumption does not necessarily hold in practice. For
example, when individuals make portfolio decisions
regarding their private investment plans, they have
the tendency to diversify investment across all avail-
able investment options, even if it is not in their best
interest. Thaler (1999) explains this behavior by mental
accounting, where individuals build mental budgets
for different mental accounts, and naive diversifica-
tion, where people allocate resources evenly among
mental accounts. Obviously, project portfolio manage-
ment consisting of binary management decisions on
whether to initiate a project differs from continuous
private decisions in financial portfolios that can usu-
ally be easily altered. Still, similar behavioral mecha-
nisms might apply, and project portfolio managers
might be prone to a naive diversification bias. Naive
diversification would lead to spreading investments
evenly across strategic buckets as well as across project
types within strategic buckets.

To the best of our knowledge, the interplay between
naive diversification bias and strategic buckets in pro-
ject management has not been addressed. Defining a
bucket specification as the number of buckets and the
thresholds between them, our paper addresses the fol-
lowing research question. What are the consequences
of different strategic buckets specifications? We con-
sider different project types based on expected return
and risk, and we analyze the budget share invested in
those project types for different strategic bucket speci-
fications. Knowing about naive diversification effects
helps managers not only to better understand own
potential biases, but also design strategic buckets to
nudge employees to select project portfolios that bet-
ter align with corporate strategy.

The structure of our paper is as follows. Based on
the existing literature (Section 2), we propose a model
for project selection under strategic buckets (Section
3). We test the model in a series of experimental stud-
ies for project types characterized by expected returns

and risk levels (Section 4). We first explore naive
diversification behavior without strategic buckets by
analyzing how people allocate budgets to a set of pro-
jects with different risk-return profiles. We observe
that people have a tendency to spread budgets across
more project types than risk and return considerations
suggest. We then analyze strategic buckets where pro-
ject types are classified and assigned to different buck-
ets and where subjects can choose the budget that
they allocate to each strategic bucket and within each
bucket. Our treatments differ in specification of buck-
ets: that is, the number of buckets and the thresholds
between them. We observe that people have the ten-
dency to naively allocate budgets both between and
within strategic buckets. Our main study was carried
out with a student subject pool in a university labora-
tory, projects were selected sequentially, and realized
project values were drawn from a continuous distri-
bution. Our robustness study (Section 5) was executed
with a more diverse online subject pool, projects were
selected simultaneously, and realized project values
were drawn from a binary distribution (successful
versus failed projects). We find that our results also
hold for different subject pools, selection processes,
and project definitions. Finally, we discuss implica-
tions of our research for companies that use or intend
to use strategic buckets to manage their project portfo-
lio (Section 6). Companies using strategic buckets
should be aware that their managers are probably
prone to a naive diversification bias and anticipate
this behavior. They should also be aware of their own
potential naive diversification biases.

2. Related Literature

Our research addresses the question of how naive
diversification affects project selection when strategic
buckets are employed. We next discuss the literature
on strategic buckets in project selection and then pro-
vide an overview of the literature on the naive diversi-
fication bias.

2.1. Project Selection and Strategic Buckets

A large body of literature discusses different aspects
of investment decisions under uncertainty with a
focus on risk preferences of decision makers (Dow
and da Costa Werlang 1992): for example, when man-
aging innovation projects (Loch 2017). The Product
Development and Management Association regularly
conducts surveys on best practices in new product
development (Page 1993), in which the management
of project portfolios” risk levels is consistently men-
tioned. One option to manage a project portfolio’s risk
level is implementing strategic buckets—"earmarking
buckets of resources ... targeted at different project
types” (Cooper et al. 2004, p. 51). In the survey by
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Markham and Lee (2013), strategic buckets turned out to
be a portfolio tool often used by successful companies.

A theoretical framework on “when and how to use
strategic buckets” was proposed by Chao and Kava-
dias (2008). They state normative models to determine
strategic buckets for “revolutionary” projects depend-
ing on environmental complexity (such as the number
of unknown technological interdependencies), envi-
ronmental stability (such as the probability of market
disruptions), and competition intensity (such as the
probability of firm extinction). Deviations from opti-
mal decision making, such as bounded rationality, are
mentioned, but behavioral biases are not addressed
by their models.

A different view on strategic buckets is taken by
Hutchison-Krupat and Kavadias (2015), where the trade-
off between top-down and bottom-up approaches in
strategic resource allocation is discussed. They argue
that executives could install a strategic bucket policy
that combines advantages of top-down and bottom-up
approaches. An analytical analysis assuming rational
agents detects the most beneficial policy. Their
“conceptualization of difficulty classifies initiatives
into those that are difficult (that is, more radical), with
a higher chance of failure, and those that are standard
(that is, more incremental) and exhibit a greater chance
of success” (Hutchison-Krupat and Kavadias 2015, p. 394).
Instead of a binary classification, Chandrasekaran et al.
(2015) classify projects into three categories: that is, radi-
cal innovation projects, incremental innovation projects,
and hybrid projects that are in between those types. We
analyze how project selection is affected by buckets: that
is, classes of project types. Although the literature men-
tioned above considers a bucket approach, where the
budget of each bucket is given, we study a less top-down
variant of strategic buckets, where managers set bucket
budgets and a company can influence project selection by
changing bucket specifications.

2.2. Naive Diversification

Research on strategic buckets typically considers ratio-
nal decision makers. However, human decisions have
been shown to exhibit decision biases in related set-
tings. We expect naive diversification to also be rele-
vant for project portfolio selection.

Naive diversification denotes an investment strat-
egy where funds are evenly distributed among all
possible options (Bird and Tippett 1986, Tu and Zhou
2011). The diversification heuristic as a behavioral
concept was introduced to a wider audience by Thaler
(1999), who includes the tendency to diversify among
possible options in his mental accounting framework.
Thaler (1999) discusses some seminal studies. The first
demonstrations of this diversification behavior origi-
nate in the marketing domain. Simonson (1990) ana-
lyzes the differences of simultaneous versus multiple

separate buying decisions on the variety of outcomes.
He suggests that because of uncertainty about own
preferences, choices show greater variety when being
performed simultaneously compared with multiple
decisions that are spread over time. Choosing variety
(that is, diversifying among possible options) can thus
be interpreted as a choice heuristic. In a succeeding
study, Simonson and Winer (1992) demonstrate that
the variety of selected options increases with the
quantity of chosen products. An analysis of sales data
of yogurt shows that consumers buy unusual flavors
when large quantities are purchased.

Read and Loewenstein (1995, p. 46) define this
behavior as diversification bias, stating that “when
people choose many goods in combination they com-
monly choose more variety than they end up wanting.”
They find indications for this behavior in experimental
studies by providing participants the chance to change
their initial choices; those who selected several goods
at once tended to reduce variety later, whereas those
who selected one good at a time did not tend to
increase variety. Similar observations can be found in
follow-up studies (Read et al. 1999, 2001). We conclude
from this stream of research that people tend to diver-
sify more than is in their actual interest when selecting
among alternatives.

A different context, asset allocation in defined con-
tribution saving plans, is the focus of Benartzi and
Thaler (2001). In a series of experiments, subjects allo-
cated their retirement contributions to funds that con-
sisted of bonds, stocks, or a combination of both.
Independent of which funds were offered, subjects
distributed their savings relatively evenly among the
offered funds, leading to significant differences in the
resulting portfolios. Somewhat related to our setting,
Fox et al. (2005) analyze possible consequences of
such behavior. In a set of experiments, they analyze
the effect of grouping options on outcomes. For exam-
ple, in an experiment about selecting time periods for
complimentary lunches, subjects would select more
slots in the future if those were partitioned into many
fine intervals compared with one wide interval. The
effect of naive diversification on capital allocation to
divisions in multibusiness companies is discussed in
Bardolet et al. (2011). They discover that companies tend
to evenly distribute resources over divisions, thus under-
weighting relevant factors, such as past or expected prof-
its. In the operations management domain, Gurnani
et al. (2014) find indications for naively diversifying
among suppliers in situations where a rational decision
maker should select only one specific supplier.

We conclude that there is a strong indication for the
naive diversification bias in many situations. Although
the literature discussing naive diversification biases
assumes a single decision layer, project portfolio man-
agement with strategic buckets forms decision contexts
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with multiple layers of decisions, such as splitting a
project portfolio budget into different bucket budgets
and allocating the bucket budgets to different projects.
Building upon the literature on the naive diversifica-
tion effect observed in other domains, we study its
effect on project selection given the nested structure of
strategic buckets.

3. Theory Development

In the following, we introduce the general setting and
the rational prediction before we introduce a behav-
ioral model to analyze the effect of different bucket
specifications on project selection under naive diversi-
fication. We consider project types p € P that describe
independent projects with certain attributes: in our
case, expected returns u(p) and risk levels o(p), attri-
butes that are commonly used in project portfolio
management (Loch and Kavadias 2007). We assume
that project types with higher risk levels have higher
expected returns and that the realized returns of pro-
jects are uncorrelated. We consider projects with the
same budget requirements (normalized at n=1) and a
project portfolio budget of N such that the decision
maker can select up to N projects. The decision vari-
ables are the expected budget share invested per pro-
ject type. Our performance measures are expected
portfolio return and expected portfolio risk, which we
measure by the expected standard deviation (SD) of
the portfolio return.

3.1. Rational Decision Making

A risk-sensitive decision maker (indicated by super-
script r) (see Cohn et al. 1975, Dow and da Costa Wer-
lang 1992, Rabin and Thaler 2001) invests budget
share s"(p) in project type p in line with the decision
maker’s risk preference. For notational convenience,
we sort project types by risk level such that project
type p=1 has the lowest risk level and project type p =
|P| has the highest risk level. Note that a risk-neutral
rational decision maker would only invest in projects
of type |P| with the highest expected returns.

3.2. Strategic Buckets

We next discuss how project portfolios of naively
diversifying decision makers are affected by the specifi-
cation of buckets. We consider buckets b € B (|B]| > 1)
that are sets of project types with certain risk levels. We
denote the project types that are associated with bucket
b by p € Py and the bucket associated with project type
p by b(p). We refer to the project type of bucket b with
the highest risk level in the bucket as bucket b’s thresh-
old Pb, with Po = 1 <p1 < <pIB-1 <p|B| = |7D| For
example, consider project types P ={1,...,40}, two
buckets |B| =2, and one threshold p; =10 (pp =1 and
p2 =40). Then, b(p) =1 for all p <10, and b(p)=2 for all

p > 11; that is, project types 1-10 are contained in the
first bucket, and project types 1140 are contained in
the second bucket.

3.3. Naive Diversification

A naively diversifying decision maker (indicated by
superscript ) allocates the budget evenly between
buckets (superscript f) and the bucket budgets evenly
among the project types within that bucket (super-
script w). We define the expected budget share of
bucket b as s"(b) and the expected budget share of pro-
ject type p in bucket b as s} (p). The case of no strategic
buckets can be defined as the special case of one
bucket, where the entire project budget and all project
types are assigned to this bucket. Expected budget
shares (between and within buckets) are defined as

follows:
1
sP(h)y = —, 1
=15 1)
)= @
b T Pl
The expected total budget share s"(p) invested in
project type p is
ot
PTTBI P |
The following proposition states the effect of the
threshold p;, between buckets b and b+ 1 on the invest-
ment decisions of a naively diversifying decision maker
for a given number of buckets |B| and 1 <b < |B]| (all
proofs are contained in Online Appendix EC.1).

®)

Proposition 1. For higher thresholds py, the expected
investment per project type is lower for bucket b, higher for
bucket b+ 1, and unaffected for all other buckets.

We provide an example with N =40 project types,
and we illustrate four different bucket specifications in
Figure 1. The available project types sorted by risk level
are depicted on the horizontal axes in Figure 1, and the
expected budget shares per project type s"(p) of a
naively diversifying decision maker are depicted on the
vertical axes in Figure 1. Three cases with two buckets
b=1 (low risk) and b=2 (high risk) and different thresh-
old p; are illustrated in Figure 1, (a)—(c). One can observe
the effect of different thresholds on the expected budget
share of project types of the high-risk bucket P: that is,
all projects on the right side of the threshold. In Figure
1(a), this bucket includes 30 project types, leading to an
expected budget share of 0.017 (1/2-1/30) per project
type. In Figure 1(b), having a higher threshold to include
10 project types leads to an increasing expected budget
share per project type of 0.050 (1/2-1/10). In Figure
1(c), the expected budget share per project type further
increases to 0.100 (1/2-1/5) as the high risk bucket
includes only five project types.
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Figure 1. Effect of Thresholds on Predicted Investment Share
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Furthermore, the number of buckets may affect deci-
sions of a naively diversifying decision maker. A set of
project types could be assigned to two buckets (b and
br) instead of to one bucket b by adding a threshold py,
with py_1 <pp <pp, =pp. We define the fraction of
the new buckets (b; or by) of the original bucket as

for = (oo, — po-1)/(py — Pv-1) and fi; = (py — pu,)/ (P6 — Po-1)-
The following proposition states the effect of splitting
a bucket into two buckets on the investment decisions

of a naively diversifying decision maker for a given
number of buckets |B| and 1 <b < |B].

Proposition 2. If bucket b with threshold py, is divided into
two buckets by and by, then
a. the expected investment increases for project types of
the original bucket b and decreases for all other project types;
b. the expected investment share per project type assigned
to bucket b; increases (decreases) if the fraction of the new

bucket f,; is smaller (greater) than |B| /(| B] +1).

Figure 1(d) shows a case with three buckets b=1,
b=2, and b=3. We can analyze the difference of hav-
ing bucket P, of Figure 1(b) with threshold p; =30
and having an additional bucket P; with p, =35 on

(b)
0.15
p1=30

0.10

Share s"(p)

cos b e==-
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Project Type p

(@)
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the expected budget share of a naively diversifying
decision maker. In the case of the additional bucket,
both subbuckets have a fraction of f; =1/2 of the sin-
gle bucket. Adding the bucket leads to a higher
expected budget share for the corresponding project
types {31,...,40} from a level of 0.050 (1/2-1/10) to a
level of 0.067 (1/3-1/5).

Comparing Figure 1(d) with Figure 1(c) shows
another example, this time comparing bucket b =1 with
threshold p; = 35 with the two buckets b=1 and b=2
with p; =30 and p, = 35. The two buckets have the cor-
responding fractions of f, =6/7 and f; =1/7, and the
investment share in the project types of the first sub-
bucket {1, ...,30} has a lower value of 0.011 (1/3-1/30)
compared with the value of 0.014 (1/2 - 1/35) with a sin-
gle bucket. The investment share in the project types in
the second subbucket has a higher value of 0.067
(1/3-1/5) compared with the value of 0.014 (1/2-1/35)
with a single bucket.

The expected return and the expected risk (that is,
expected standard deviation) of the portfolio of a naively
diversifying decision maker are " =N}, ps"(p)u(p)
and o" = \/ N> pep s"(p)o®(p), respectively. Thus, if
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subjects invest a greater share in projects with high levels
of expected return and expected risk because of a higher
threshold level between two buckets, the portfolio’s
expected return and expected risk increase. We formu-
late the following corollary.

Corollary 1. The higher the threshold level p, the higher
the portfolio’s expected risk and return are.

3.4. Behavioral Hypotheses

Naive diversification results in project portfolios that
are affected by the specification of buckets. If decision
makers are prone to naive diversification to some
extent, observed decisions are influenced by bucket
specifications as suggested by our model. In the fol-
lowing, we propose hypotheses on human project
selection behavior, which we will test in our experi-
mental studies with different bucket specifications.
Our first hypothesis based on Proposition 1 states the
effect of threshold levels on project selection.

Hypothesis 1. The higher the threshold between two buck-
ets, the higher the investment is per project type of the risk-
ier bucket.

Based on Corollary 1, we can also formulate expecta-
tions on the effect of threshold levels on portfolio’s
expected return and expected risk. The higher the
threshold between two buckets, the higher the expected
return and the expected risk of the resulting portfolio
are.

According to Proposition 2, dividing a bucket into
two buckets leads to a higher average investment in
project types of this bucket, and we hypothesize the
following.

Hypothesis 2. If a subset of project types is assigned to
two buckets instead of to one bucket, where the two buckets
have the fractions fy, of the single bucket, then

Figure 2. Treatments Main Study
Baseline Study
Low Threshold
High Threshold
Very High Threshold

Two Thresholds

Bucket 1

a. the investment in those project types is higher and
b. the investment per project type of bucket b; is higher

(lower) if fy, is smaller (larger) than |B|/(|B] +1).

Our hypotheses were formulated to state how human
behavior is affected by naive diversification. In the fol-
lowing, we perform two behavioral studies to test
the hypotheses. Our main study (Section 4) employs
a student sample, presents projects sequentially, and
characterizes project risk by uncertainty of payout. Our
second study serves as a robustness check (Section 5)
employing an Amazon Mechanical Turk (MTurk) sam-
ple, presenting projects simultaneously, and character-
izing project risk as probability of success.

4. Main Study

We address our research question of whether and how
the specification of strategic buckets influences project
selection by an experimental study. This section con-
tains the description of the experimental design, the
experimental protocol, the main results, and an analy-
sis of naive diversification between and within buckets.

4.1. Experimental Design

We developed an experimental design that allows us
to analyze how people allocate budget to project
types. To test the effects of bucket specification on
project selection, we vary the assignment of 40 project
types to buckets between different experimental treat-
ments in a between-subject design. In addition to a
baseline treatment with a single bucket, we set up
four treatments with different thresholds as illustrated
in Figure 2. Three treatments have two buckets (that
is, one threshold), and one treatment has three buckets
(that is, two thresholds). We applied a low (p; =10)
threshold value, a high (p; = 30) threshold value, and
a very high (p1 =35) threshold value for treatments

15 20 25 30 35 40
Project Type p

Bucket 2 m Bucket 3
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with two buckets and a high (p; = 30) threshold value
and a very high (p, = 35) threshold value for the treat-
ment with three buckets. Our treatments allow us to
analyze the effect of threshold levels and of the num-
ber of buckets on project selection.

In all treatments, we offer people projects from a
set of 40 project types with different risk-return pro-
files and analyze how they allocate their budget of 10
projects. The realized project value is uncertain and
follows a uniform distribution with an upper limit
and a lower strictly positive limit. Projects with a
higher spread of possible values combine higher risk
levels with higher expected payout. Thus, there is no
trivial dominance between project types; depending
on risk preferences, decision makers may prefer dif-
ferent project types. The value range of projects of the
least risky project type is between 9.775 and 10.375
(spread of 0.6), and the value range of the most risky
project type is between 1 and 25 (spread of 24.0). With
costs of 10, the expected profit ranges from 0.075
(standard deviation: 0.17) to 3 (standard deviation:
6.9). As there is no limit of possible projects, all possi-
ble portfolios can be selected independently of the
bucket specification.

Rational but risk-sensitive decision makers would
allocate all of the budget to a single project type or a
combination of two adjacent project types (for exam-
ple, project types 10 and 11) to obtain an efficient pro-
ject portfolio: that is, a project portfolio that has the
highest expected profit for a given expected risk level.
Rational risk-neutral or risk-seeking decision makers
select projects with the highest spread only.

In the experiment, the decision process starts with
an information phase. In the bucket treatments, buckets
are defined, and participants set bucket budgets in the
bucket phase. Afterward, subjects select the projects in
the selection phase. The experiment ends with a postse-
lection phase. Treatments only differ in the bucket
phase, where the numbers of buckets and thresholds
between buckets are communicated and bucket bud-
gets are set. This phase only exists in the treatments
with multiple buckets, whereas it is skipped in the
baseline treatment.

Information Phase. Subjects are informed that their
task is to select 10 projects with equal costs from an infi-
nite number of possible projects. They are informed that
projects will be presented in a sequential order and that
new projects will be presented until 10 projects in total
have been selected. With 10 selected projects, the budget
is exhausted. Subjects have all of the information
required to determine the preferred project portfolio
before starting the selection.

Bucket Phase. Subjects are informed that different
buckets of project types exist. Buckets are defined by

the threshold levels between them: for example,
“projects where the spread of possible values is smaller
than -threshold-" and “projects where the spread of pos-
sible values is greater than -threshold-.” Subjects then
decide on the number of projects that they want to
select for each bucket: that is, bucket budgets. Their
decision is binding and cannot be changed later.

Selection Phase. In the project selection phase, pro-
jects are presented in randomized order. Each project
is characterized by the lower and upper limits of pos-
sible values. Each project can be either selected or dis-
missed. This step is repeated until 10 projects are
selected. Subjects may build any portfolio as enough
projects of each project type are presented.

Postselection Phase. After selecting the required num-
ber of projects, we elicit subjects” risk preference using
the survey question validated in Dohmen et al. (2011)
and collect demographics. Afterward, the selected pro-
jects” values are realized following a random draw
from the respective distributions. Finally, subjects are
informed about the outcomes of the 10 selected projects
and their compensation.

4.2. Experimental Protocol

We relied on student subjects for our experiment
(Donohue et al. 2018). A power analysis for our first
hypothesis led to an aspired sample size of 60 sub-
jects per treatment (linear regression, three threshold
treatments leading to two independent variables,
power 0.95, alpha 0.05, and moderate effect size f*
0.1). A total of 313 subjects participated in the experi-
ment, with between 62 and 64 subjects per treatment.
All subjects were students recruited from the common
subject pool of the University of Cologne. The experi-
ment was programmed and conducted with the soft-
ware z-Tree (Fischbacher 2007). The monetary unit
applied was the experimental currency unit. Upon
entering the laboratory, subjects were randomly
assigned to a computer terminal and asked to read
the instructions. During the experiment, communica-
tion between subjects was prohibited, and none was
observed. There was no time pressure, and sessions
took on average about 45 minutes. After information
about the experiment was provided, all subjects had
to pass a quiz to ensure a common understanding of
the task. Only after answering all questions correctly,
subjects could proceed with the experiment. Finally,
subjects answered demographic questions. Upon
completion of the session, each subject was privately
paid their total earnings in cash. The average
performance-dependent compensation was 9.90
euro.
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4.3. Study Results

Project Selection Without Strategic Buckets (Baseline
Treatment). We illustrate the average invested budget
share per project type in Figure 3. The average shares
fluctuate around the mean share, having a peak at the
more risky project types, which indicates a preference
for the more risky, higher-expected-return project
types. The dashed line in Figure 3 illustrates the naive
prediction: that is, the expected budget share of a
naively diversifying decision maker for each pro-
ject type.

On the individual level, all subjects chose more
than one project type when selecting their 10 projects
(average: 8.0, standard deviation: 1.6 different project
types). Figure 4 visualizes the portfolios, where s(p)
denotes the share the subjects invested in project type
p. Each subgraph in Figure 4 illustrates the portfolio
of a subject. In Figure 4, the horizontal axis refers to
the project types sorted by risk level from low (left) to
high (right), and the vertical axis indicates the share
invested per project type. Few subjects selected portfo-
lios that could be matched to specific risk profiles. Sub-
jects 30, 51, and 64 could be matched to risky profiles,
and subject 14 could be matched to a rather conserva-
tive risk profile. Some subjects combine safe and risky
projects, such as subjects 19, 49, and 50. However, most
subjects spread their projects among many options. On
average, expected profits of observed portfolios in the
baseline treatment without buckets were 10.3% below
those of “rational” portfolios: that is, portfolios with
the same standard deviation composed of a single pro-
ject type or a combination of two adjacent project types.
We conclude that decision makers diversify among
project types even if this conflicts with utility maximi-
zation based on risk and return.

Project Selection with Strategic Buckets. We summa-
rize the theoretical prediction assuming full naive diver-
sification for all treatments combined with the observed
results of our experimental study in Table 1, including
the expected budget share per project type allocated to a

Figure 3. Average Share of Invested Budget per Project Type
Without Buckets
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bucket 5(p), the expected value (EV), and the expected
SD of portfolio profits.

To analyze the effects of different thresholds between
two buckets on project selection and resulting portfo-
lios, we compare the results of the three treatments with
two strategic buckets. The experimental results are illus-
trated in Figure 5, (a)—(c). The dashed lines in Figure 5
represent the average share invested in the project types
of a bucket. The average share invested in projects of
bucket 2 increases from 0.020 in the low-threshold treat-
ment (p; = 10) to 0.060 in the high-threshold treatment
(p1 =30) and to 0.119 in the very-high-threshold treat-
ment (p; = 35). Table 1 shows that the expected return
(EV) increases from 14.40 in the low-threshold treatment
to 20.30 in the high-threshold treatment and to 21.88
in the very-high-threshold treatment. The expected
portfolio risk (SD) increases accordingly. All treatment
differences are in line with predictions from naive diver-
sification as shown in Table 1. A more detailed discus-
sion on the predictive power of our model for the
expected profit is provided in Online Appendix EC.2.

To test Hypothesis 1, we perform ordinary least
squares (OLS) regression (observations on the subject
level) (all regression equations are presented in Online
Appendix EC.3). We use the low-threshold treatment as
the base case and assign dummy variables to estimate
the differences between the low- and high-threshold
treatments and between the high- and very-high-
threshold treatments. Table 2 provides the results. All
parameter estimates for the treatment differences are
positive and significant, which supports Hypothesis 1.

Hypothesis 2(a) states that assigning project types
to two buckets instead of to one bucket leads to a
higher investment share in those project types. We
test Hypothesis 2(a) using OLS regression (observa-
tions on the subject level) with a dummy variable for
having two buckets instead of one. The regression
results are summarized in the second column in Table
3. Our first comparison (the upper panel of Table 3)
compares bucket 2 of the high-threshold treatment
(project types 31-40) with bucket 2 (project types
31-35) and bucket 3 (project types 36—40) of the two-
thresholds treatment. Our second comparison (the
lower panel of Table 3) compares bucket 1 (project
types 1-35) of the very-high-threshold treatment with
bucket 1 (project types 1-30) and bucket 2 (project
types 31-35) of the two-thresholds treatment. For our
first comparison, investment shares of project types
31-40 show a higher average share of 0.073 in the
two-thresholds treatment compared with 0.060 in the
high-threshold treatment (p<0.01). For our second
comparison, assigning project types 1-35 to two buck-
ets instead of to one bucket leads to a higher average
share per project type of 0.018 versus 0.012 (p <0.01).
Thus, we find support for our Hypothesis 2(a) in both
comparisons as creating two buckets instead of one
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Figure 4. Invested Share per Project Type s(p) by Subject Without Buckets
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bucket led to higher investments in the affected project
types in total.

Hypothesis 2(b) states the expected effects on pro-
ject types assigned to each of the two subbuckets. In
analogy to testing Hypothesis 2(a), we test both com-
parisons for both subbuckets using OLS regression
models (observations on the subject level) with a
dummy variable for having two buckets instead of
one. The regression results are summarized in the
third and fourth columns in Table 3 for the first and
second subbucket, respectively. For our first compari-
son, buckets 2 and 3 of the two-thresholds treatment
have a fraction of 0.5 of the project types 31-40, which
is below the value of |B|/(|B|+1)=2/3. Thus, the
expected investment share for project types of both
subbuckets is expected to be higher than for the case

of a single bucket 2 in the high-threshold treatment.
The average invested share in the two-thresholds
treatment is higher than in the high-threshold treat-
ment for project types 31-35 (0.067 versus 0.060,
p=0.331) and for project types 36-40 (0.079 versus
0.059, p =0.019). For our second comparison, the frac-
tions of buckets 1 and 2 of the two-thresholds treat-
ment are 6/7 and 1/7 of the project types 1-35,
respectively. As the fraction of bucket 1 exceeds the

value of |B|/(|B|+1)=2/3, we expect investment
shares of project types of this bucket to be below the
case of the very-high-threshold treatment. As the
fraction of bucket 2 of 1/7 is below the value of 2/3,
we expect investment shares in the project types
assigned to it to be higher compared with the case of
the very-high-threshold treatment. As stated in
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Table 1. Summary Predicted and Observed Portfolios

5(p)
Treatment Thresholds peP peEP, pEPs EV SD
Naive predictions
Baseline study None 0.025 15.40 12.89
Low threshold 10 0.050 0.017 11.68 10.70
High threshold 30 0.017 0.050 19.13 15.41
Very high threshold 35 0.014 0.100 21.01 16.76
Two thresholds 30, 35 0.011 0.067 0.067 21.62 16.89
Observations
Baseline study None 0.025 16.78 13.33
Low threshold 10 0.039 0.020 14.40 12.10
High threshold 30 0.013 0.060 20.30 16.02
Very high threshold 35 0.012 0.119 21.88 17.24
Two thresholds 30, 35 0.009 0.067 0.079 21.96 17.17

Note. EV, expected value; SD, standard deviation.

Hypothesis 2(b), the average invested share per pro-
ject type is lower in the two-bucket case for project
types 1-30 (0.009 versus 0.012, p=0.033) and higher
for project types 31-35 (0.067 versus 0.011, p<0.01).
Thus, we find support for Hypothesis 2(b) in all cases,
except for the directional but nonsignificant difference
of invested share in projects 31-35 when comparing

Figure 5. Effect of Thresholds on Invested Share

@

0.15
p1=10

0.10

0.05

Average Share s(p)

0.00
5 10 15 20 25 30 35 40
Project Type p

(©

0.15
p1=35

0.10 |

0.05

Average Share s(p)

0.00
5 10 15 20 25 30 35 40
Project Type p

the high-threshold treatment with the two-thresholds
treatment. Investment in project types assigned to a
subbucket (instead of a larger bucket) increases or
decreases according to the threshold of the subbucket
and the total number of buckets. Figure 5 illustrates
the share invested in each project type for those
treatments.
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Table 2. Regression Results: Effect of Bucket Threshold

5(p), peP> EV SD
Constant (low threshold) 0.020*** 14.404***  12.104**
ALow to high threshold 0.040%* 5.896***  3.914***
AHigh to very high threshold  0.060*** 1.581* 1.218**
Observations 187 187 187
Adjusted R* 0.648 0.311 0.357

*p <0.1; #p < 0.05; **p < 0.01.

4.4. Naive Diversification Between and Within
Buckets

In the following, we quantify to which degree decision
makers are prone to naive diversification between and
within buckets. To quantify naive diversification, we
develop a behavioral model first before estimating the
degree of naive diversification based on our experi-
mental data.

Behavioral Model. A risk-sensitive decision maker
invests share s'(p) and a naively diversifying deci-
sion maker invests share s"(p) in project type p. A
human decision maker might exhibit behavior of
both types. We model the behavior of such indivi-
duals by specifying the weight that a person places
on naive diversification (@) and the weight that they
place on the risk-sensitive solution (1 — ).

Naive diversification may influence decision makers
when dividing the total project budget among buckets
but also, when investing the bucket budget among the
project types within the bucket. We model this as a
two-step decision process. First, the assignment of bud-
get to buckets is determined; second, the expected
share invested in each project type is determined. We
denote the weight that a person places on naive diver-
sification when allocating the budget between buckets
by af and the weight that they place on naive diversifi-
cation when allocating the bucket budgets among the
project types within a bucket by a®.

To model the degree of naive diversification between
buckets, we express the expected budget share sf (b) in
all project types associated with bucket b as a weighted

sum of the expected share invested in bucket b by a
naively diversifying decision maker (1/|8]) and of the
expected share invested in bucket b by a risk-sensitive
decision maker (s"(b) = Zpepb(p) s"(p)):

sP(b) = Z s(p) = aﬁ%+(1 —aP)s"(b). 4)
PEPbip) 8]
To model the degree of naive diversification within
a bucket b with given investment level s,, we express
the expected budget share s{/(p) of bucket b invested in
project type p as a weighted sum of the expected share
invested by a naively diversifying decision maker
(1/|Py)|) and of the expected share invested by a risk-
sensitive decision maker (s}(p)):

~ 1
s¢(p) =a® ——+ (1 — a“)s)(p). 5
i (p) o] ( )sp(p) (5)

Parameter Estimation. To estimate the degree of naive
diversification between (af) and within (a“) buckets,
we use maximum likelihood estimation. Let b =1 be the
bucket with the highest number of assigned projects
and p=1 be the project type with the highest number
of assigned projects within any bucket. In case of ties,
the bucket or project type with the lower index is
selected (note that in this case, the choice does not affect
the result). We assume that this bucket and project
types represent the rational choice considering risk pre-
ferences. Thus, the observed budget share allocated to
the budget with the highest number of assigned pro-
jects is sf(1), and the observed budget share allocated
to the project type with the highest number of assigned
projects is si’(1). The maximum likelihood estimators
for af and a® are as follows (proofs are contained in
Online Appendix EC.1):

s NO-5) 18]

N 1B -1 (©)
o _NA=sp@)  [Pupl o
N [Pypy| —1

We report the average values of the estimated naive
diversification parameters for all treatments in Table 4.

Table 3. Regression Results: Effect of Additional Bucket

5(p), p € {31-40} 5(p), p € {31-35} 5(p), p € {36-40}
Constant (high threshold) 0.060%** 0.060*** 0.059***
ASplit bucket P, 0.013*** 0.007 0.020**
Observations 124 124 124
Adjusted R? 0.104 0.000 0.036

5(p), p € {1-35} 5(p), p € {1-30} 5(p), p € {31-35}
Constant (very high threshold) 0.012%** 0.012%** 0.011%**
ASplit bucket P; 0.006*** —0.003** 0.056***
Observations 124 124 124
Adjusted R? 0.144 0.029 0.462

*p < 0.05; **p < 0.01.
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Table 4. Summary Naive Diversification over Treatments

Treatment Threshold Between buckets (o) Within buckets (a®)
Baseline study None — 0.792
Low threshold 10 0.657 0.715
High threshold 30 0.648 0.736
Very high threshold 35 0.616 0.709
Two thresholds 30, 35 0.658 0.635

The naive diversification between buckets parameters,
af, ranges between values of 0.616 and 0.658. Regarding
the naive diversification within buckets parameters, a®,
we differentiate between cases with different average
bucket size: In case of our baseline study, we observe an
average value of 0.792. For the three treatments with
one threshold, we observe average values of 0.715,
0.736, and 0.709. The treatment with two thresholds has
an average value of 0.635. In summary, we observe con-
sistent parameters for naive diversification between
buckets over all treatments and consistent parameters
for naive diversification within buckets over all treat-
ments with the same number of buckets.

4.5. Replication of the Main Study with Lenient
Bucket Implementation

We replicated our main results with lenient imple-
mentations of strategic buckets (see Online Appendix
EC.4), where bucket budgets could be adjusted during
project selection (“adjustable buckets”) and where
project types are only classified into buckets without
specifying explicit bucket budgets (“classification”).
Those treatments differ from the buckets treatments
of the main study. In the adjustable buckets treat-
ments, subjects are informed in the bucket phase that
their decision on bucket budgets is not binding and
can be changed later. In the following selection phase,
they can reallocate their bucket budgets any time. In
the classification treatments, participants are merely
informed that there are different project types in the
bucket phase, and no bucket budgets are set. The
treatment differences are consistent with the previous
ones and support our hypotheses. The parameters for
diversification between buckets were on average but
not significantly smaller for adjustable buckets (low
threshold: 0.644, t-test p=0.81, high threshold: 0.571,
t-test p=0.15) and significantly smaller for classifica-
tion treatments (low threshold: 0.445, high threshold:
0.410, t-test p<0.01 in both cases). Thus, we observe
that the diversification effect already exists for pure
classification, becomes stronger with adjustable buck-
ets, and is strongest with binding buckets. The para-
meters for diversification within buckets were in line
with our main study (values lie in the range between
0.720 and 0.745). For more detailed results, we refer to
Online Appendix EC.4.

5. Robustness Study
The main finding of our experimental study is that pro-
ject selection is affected by strategic buckets. We found
support for Hypothesis 1 that setting the threshold
between two buckets toward more risky project types
leads to higher average investment in project types of
the high-risk bucket. To analyze robustness of this key
result, we run an additional robustness study.
Analytical research on project portfolio optimization
typically distinguishes between multistage approaches
(like dynamic programming), where information becomes
known sequentially, and single-stage approaches (like
knapsack problems), where all information is known
simultaneously (Si et al. 2022). One critical assumption
that we made in the main study is that projects were pre-
sented and selected sequentially. Although being realistic
in some settings, companies could also collect potential
projects before making portfolio decisions (Schiffels et al.
2018). Thus, we present projects simultaneously in the
robustness study. Another assumption was that risk is
presented by the spread between the minimum and
maximum values of projects. Especially risky projects
might have an all-or-none logic that would increase
salience of risk to decision makers. Thus, we defined risk
as probability of success in the robustness study. Further-
more, to analyze the robustness with respect to the sub-
ject pool (our first behavioral study was based on a
student sample), we use the online Amazon MTurk sub-
ject pool in the robustness study.

5.1. Experimental Design

Similarly to the behavioral study in the previous sec-
tion, we analyze how subjects allocate their budget to
projects depending on the specification of buckets: in
this case, the threshold between two buckets. Thus, our
experimental treatments differ between the assignment
of four generic project types to buckets. In addition to a
baseline treatment without strategic buckets, we con-
sider two treatments with two strategic buckets and
different bucket thresholds. In all treatments, the bud-
get is set such that subjects can select six projects (all
projects have equal costs of investment). In the baseline
treatment 1 (no buckets), we present six projects of
each type. Treatment 2 (low threshold) includes two
buckets; one bucket is associated with 18 projects of
the least risky type 1, and one bucket is associated
with 6 projects of each of the three most risky types
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(types 2—4). Treatment 3 (high threshold) includes one
bucket associated with 6 projects of each of the three
least risky types (types 1-3) and one bucket associated
with 18 projects of the most risky type 4. This way, we
ensure that subjects can select their entire budget of six
projects from each type.

The value of each project is only realized if the pro-
ject was successful; otherwise, the project does not
return any value. We distinguish between four generic
project types (type 1 with values of 106-116 and proba-
bility of success of 96.0%-90.1%, type 2 with values of
212-242 and probability of success of 59.1%-53.9%,
type 3 with values of 424-464 and probability of suc-
cess of 36.4%-34.2%, and type 4 with values of 848-958
and probability of success of 22.4%-20.6%). Projects
with higher values are associated with lower probabili-
ties of success, and no trivial dominance between pro-
jects exists. As in the previous studies, rational decision
makers who are risk neutral or risk seeking would only
select projects of the highest risk type (type 4). The least
risky project has a value of 106 and a probability of suc-
cess of 96.0%, whereas the most risky project has a
value of 958 and a probability of success of 20.6%. The
expected profit (given equal investment costs of 100
per project) ranges from 5.8 with a standard deviation
of 1.2 to 176.8 with a standard deviation of 374.0. Thus,
we consider a great difference between the risk-return
profiles of the project types.

As in the previous set of experiments, the decision
process starts with an information phase followed by a
bucket phase and a selection phase, and it ends with a
postselection phase. As in the previous study, only the
bucket phase differs between treatments. It exists only
in the two-buckets treatments, whereas it is skipped
in the baseline treatment.

Information Phase. Subjects are informed that their
task is to select six projects with equal investment
costs. Each project is characterized by a value and a
probability of success. The value is only realized if the
project was successful; otherwise, the project has zero
return. Subjects are also informed about the mecha-
nism to determine project success. For each project, a
random number between 1 and 100 is drawn to deter-
mine the success. If the number was smaller than or
equal to the probability of success, the project was
successful. Otherwise, the project failed.

Bucket Phase. Subjects are informed that there are
different buckets of project types. Classes of project
types are defined by threshold levels of value and
probability of success. Thus, all projects with a value
smaller than the threshold and a probability of success
greater than the threshold are associated with one
bucket, whereas all projects with a value greater than
the threshold and a probability of success smaller than

the threshold are associated with the other bucket.
Afterward, subjects decide on the number of projects
that they want to select for each bucket (that is, bucket
budgets). They are informed that the bucket budgets
can be changed later.

Selection Phase. In the project selection phase, we
represent all projects simultaneously on a screen in
random order. In all treatments, all projects are dis-
played on the same page. Each project is characterized
by the value and probability of success. In total, six pro-
jects have to be selected. In treatments with bucket bud-
gets, the allocated number of projects has to be selected
for each bucket. Subjects could return to the bucket
phase if they want to change the bucket allocation.

Postselection Phase. After selecting the required num-
ber of projects, we elicit subjects’ risk preference using
the survey question validated in Dohmen et al. (2011)
and collect demographics. Afterward, the selected pro-
jects” successes are realized following randomly drawn
numbers. Finally, subjects are informed about the out-
comes of the selected projects and receive their
compensation.

5.2. Experimental Protocol

To test a different subject pool, we relied on subjects of
the online platform Amazon MTurk using the Cloud
Research subject pool (Douglas et al. 2023). A power
analysis for our first hypothesis led to an aspired sam-
ple size of 200 per treatment (linear regression, two-
threshold treatments leading to one independent
variable, power 0.95, alpha 0.05, small effect size f2
0.033; we consider one third of the expected effect size
compared with the main study because of the online
experiment setting). A total of 600 subjects participated
in the experiment, between 199 and 201 per treatment.
All subjects were recruited using the CloudResearch
platform for Amazon MTurk with approved partici-
pants only. The experiment was programmed and con-
ducted with the software Qualtrics. After finishing the
information phase, all subjects had to pass a quiz to
ensure a common understanding of the task. Only after
answering all questions correctly, subjects could pro-
ceed to the selection phase. Subjects who failed the
quiz were excluded from the study. After passing the
quiz, subjects were randomly assigned to the three
treatments. After finishing the project selection task,
subjects answered demographic questions. Within a
day of the experiment, each subject was paid their total
earnings. The average performance-dependent com-
pensation was $1.82 for an average duration of 6.8 min-
utes. Eleven subjects only selected five projects instead
of six, and we excluded them from the analysis. Includ-
ing them does not change any main findings.
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Table 5. Summary Results Robustness Check

5(p)
Treatment pEP pEP EV SD
Naive predictions
Baseline 871.4 542.0
Low threshold 0.500 0.167 787.2 444 4
High threshold 0.167 0.500 967.8 686.0
Observations
Baseline 856.0 475.0
Low threshold 0.488 0.171 804.0 4221
High threshold 0.218 0.347 889.4 543.9
5.3. Results

Across all treatments, most subjects (73%) selected pro-
jects belonging to at least two of four different project
types. On average, subjects selected projects of 2.2
different types. Table 5 shows that compared with the
baseline treatment without buckets, the low-threshold
treatment leads to lower expected return and lower
average standard deviation, whereas the high-threshold
treatment leads to higher expected return and higher
average standard deviation of project portfolios.

To validate our main finding that higher thresholds
between two buckets lead to higher average invest-
ment in project types of the high-risk bucket (Hypoth-
esis 1) and that this results in an increased expected
return and risk of the resulting portfolios, we perform
OLS regression models (observations on the subject
level). We use the low-threshold treatment as the base
case and assign dummy variables to estimate the dif-
ference between the low- and high-threshold treat-
ments, and we summarize the results in Table 6. We
see significant parameter estimates for the treatment
differences on project selection as well as on portfolio
expected value and standard deviation.

We also estimate the naive diversification para-
meters af for diversification between buckets. The
average values of diversification between buckets af
range between 0.517 (high threshold) and 0.591 (low
threshold). These values are similar to the correspond-
ing “adjustable buckets” variant of our main study,
where af ranges between 0.571 and 0.644 (see Online
Appendix EC.4). Please note that the robustness
experiment is not suitable to analyze diversification

Table 6. Regression Results Robustness Study: Effect of
Bucket Threshold

S(p),peP, EV SD
Constant (low threshold) 0.171%** 804.01%** 422.08***
ALow to high threshold 0.176** 85.35%%  121.85%*
Observations 389 389 389
Adjusted R* 0.154 0.069 0.057

*p <0.1; **p <0.05; **p < 0.01.

within buckets as the smaller bucket only consists of
one project type.

In summary, our robustness checks indicate that our
main findings can be replicated with a different selec-
tion process (simultaneous selection versus sequential
decision on project proposals), a different project defi-
nition (success or fail versus spread of value), and a dif-
ferent subject pool (American MTurk workers versus
students). Overall, our robustness study validates our
main findings for variations of the experimental set-
ting, thereby also increasing the external validity.

6. Conclusions

To align a company’s project portfolio with its objec-
tives, companies can specify guidelines on project
selection and leave actual project selection to managers.
However, if managers are prone to decision biases, the
company’s project portfolio might not optimally con-
tribute to the company’s objectives. An approach to
better align managers’ project selection with corporate
objectives is the use of strategic buckets. Classifying
projects and applying buckets for certain types of pro-
jects are common practices, and related concepts are
widely discussed both in the academic literature and
the managerial literature (Cooper et al. 2004, Chao and
Kavadias 2008, Hutchison-Krupat and Kavadias 2015).
We propose a model that relies on naive diversification
and predicts the effect of strategic bucket specification,
such as the number of buckets or thresholds between
buckets, on project selection behavior. Based on the
model, we derive hypotheses on the effect of bucket
specification on project selection behavior. Running
our main experimental study with a student sample,
we found support for our hypotheses; thresholds
between buckets and the number of buckets affect pro-
ject selection. The experimental results indicate that
people have the tendency to allocate budgets evenly
among strategic buckets and evenly among the project
types within strategic buckets. Thus, people are prone
to a naive diversification bias during project selection.
Although the main study represents a setup that is
common in reality—new project ideas are continuously
evaluated once they are created—different setups exist.
Thus, we replicated the main results in a robustness
study, where new project ideas are evaluated once all
ideas are collected. Furthermore, the robustness study
differed in terms of project risk (probability of success
instead of spread between minimum and maximum
values) and subject pool (Amazon MTurk subject pool
instead of student sample).

Our results have important managerial implications.
Strategic buckets are a popular approach to steer pro-
ject portfolios. However, managers should be aware
that strategic buckets can trigger decision biases. As
soon as projects are classified, people have the tendency
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to spread budgets evenly among project classes and
evenly among the project types within the classes.
Thus, managers setting bucket budgets might be prone
to naive diversification. The naive diversification bias
can also be considered by executives to nudge project
portfolio managers to select projects such that the
resulting portfolios are aligned with corporate strategy
without having to enforce inflexible rules that limit the
project portfolio manager’s discretion. For example, if
the company is seeking to increase the share of innova-
tive projects, executives might want to define several
innovation buckets instead of having one common
bucket for all innovation projects.

Our study uses a highly stylized setting focusing on
isolating the effect of naive diversification in different
bucket regimes, which comes with some limitations.
First, our study only considers risk and return as pro-
ject attributes. The naive diversification bias could also
hold when projects are classified by different character-
istics, such as geographic location, product type, or
time horizon. It would be interesting to explore such
approaches in future research. Second, another poten-
tial area of future research would be embedding the
effect of naive diversification in more complex decision
models. Although assuming that each project has a
homogeneous budget of one enabled clear hypotheses
and intuitive analyses, it might be worthwhile to con-
sider projects with heterogeneous budgets, allowing
for differentiation between naive diversification of the
number of projects and naive diversification of project
budgets. Third, we assume that naive diversification
over buckets is not influenced by bucket specification.
This may change if buckets obviously differ: for exam-
ple, in the number of available projects, economic size,
or strategical importance.

Although recent behavioral studies shed light on
different aspects of project management, such as on
the initiation of new product development projects
(Wuttke et al. 2018), the transition from project idea-
tion to execution (Kagan et al. 2018), agile project
management (Lieberum et al. 2022), or the abandon-
ment of projects (Long et al. 2020), we contribute to
the behavioral understanding of project selection, an
area where there is much yet to be discovered.
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