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Abstract Drawing from prospect theory, we use an 
experimental study design to explore how and why 
reference points of managers of family and nonfamily 
firms differ. We contribute to research on the role of 
economic theories for family businesses by elaborat-
ing on decision-making mechanisms in the context 
of family firms. Furthermore, we investigate whether 
family and nonfamily managers within family firms 
vary in their investment decisions. Our study demon-
strates the importance of price volatility as a determi-
nant of reference points and shows how the same type 
of information can lead to different reference points 
based on whether the manager is from a family or 
nonfamily firm.

Plain English Summary Family and Nonfamily Firm 
Managers View Investment Information Differently.  

It is not clear why. We show that family firm managers 
were less sensitive to volatility leading to more patient 
investments. #ManagerialChoices #Investments #Fami-
lyFirms.  To better understand why the investments of 
family and nonfamily firms tend to differ, we investi-
gated how the family and nonfamily firm context shapes 
managers’ assessment of investment pricing informa-
tion. Using an experimental study, we examined how 
family versus nonfamily managers react to a series of 
investment pricing information and whether they set a 
higher or lower benchmark for returns. Surprisingly, we 
found that the organizational context matters greatly: 
The type of company – family or nonfamily-owned – 
significantly influenced managers’ mental benchmark 
values for investments (reference points) and their risk 
perceptions. Our study also revealed that while fam-
ily and nonfamily firm managers react similarly to 
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investment purchase price, current price, and average 
price, their response to price volatility significantly var-
ied. Managers from family firms were shown to be less 
sensitive to price volatility (i.e., great investment price 
fluctuations) than managers from nonfamily firms, 
thus suggesting that nonfamily firm managers are more 
likely to focus on short-term gains from investments. 
Understanding these dynamics offers important insight 
into why managers from family versus nonfamily firms 
approach investments differently – their benchmarks 
for investments vary. Recognizing managers’ diverse 
reactions to investment risk and price changes should 
therefore help firms to make more informed investment 
decisions and to offer more tailored training to their 
managers, thereby fostering more informed decisions 
and positive investment outcomes.

Keywords Family business · Prospect theory · 
Reference points · Investment decisions · Family 
firms · Reference point · Price volatility · Family 
managers · Non-family managers

JEL Classification D81 · D84

1 Introduction

Research comparing nonfamily firms and family 
firms, i.e., firms where family members have owner-
ship control and are involved in management (Eddles-
ton et al., 2008; Zahra, 2003), often asserts that their 
investment decisions vary because they have differ-
ent reference points (Alessandri et al., 2018; Gomez‐
Mejia et al., 2010; Kotlar et al., 2014a). A reference 
point is a baseline value used as a benchmark to clas-
sify potential outcomes as gains or losses; i.e., earn-
ings are high or low compared to a reference point 
(Kahneman & Tversky, 1979). High reference points 
indicate higher return expectations and greater per-
ceived risk, which implies a higher benchmark to 
achieve satisfaction with an investment. Conversely, 
low reference points indicate lower expectations and 
less perceived risk, which implies a lower benchmark 
to achieve satisfaction with an investment (Kahne-
man & Tversky, 1979). According to prospect theory, 
a behavioral economics theory, reference points are 
therefore key to understanding investment decision 
biases and why the riskiness of an investment can be 
evaluated differently (Kahneman & Tversky, 1979; 

Saqib & Chan, 2015). Indeed, prospect theory has 
been used to explain differences between family and 
nonfamily firms’ reference points and to describe 
family firm bias; that is, how the interplay of goals 
related to financial and socioemotional wealth1 
shifts family firms’ investment preferences (Chris-
man & Patel, 2012; Kotlar et  al., 2014a; Lude & 
Prügl, 2019). Reference points have also been used to 
explain why family firms’ long-term orientation leads 
them to be more patient with their investments and 
tolerant of financial loss than nonfamily firms (Ales-
sandri et al., 2018; Gomez‐Mejia et al., 2010; Patel & 
Chrisman, 2014).

However, while research comparing the invest-
ments of family and nonfamily firms is certainly 
informative, surprisingly few studies have considered 
how managers of family and nonfamily firms actu-
ally make investment decisions (Bianco et al., 2013; 
Kotlar et  al., 2014a; Lude & Prügl, 2021). Because 
managers are responsible for determining their firm’s 
investment strategies, it is important to understand 
how their reference points are formed (Baillon et al., 
2020) and adapted to changes in risk (Kotlar et  al., 
2014a). Specifically, despite a plethora of research 
that assumes their reference points differ and they 
respond to risk differently, we know little about how 
managers of family and nonfamily firms form and 
adapt their reference points in response to risk. For 
example, although family firms have been described 
as both risk seeking and risk averse relative to non-
family firms (e.g., Alessandri et  al., 2018; Kempers 
et al., 2019; Zahra, 2018), no known study has con-
sidered how their managers respond to investment 
volatility, even though volatility, captured via graphi-
cal price sequences, is the most prominent measure of 
risk used by investors (Duxbury & Summers, 2018; 
Merkle, 2018). As such, we do not know if manag-
ers of family and nonfamily firms form their reference 
points differently in response to investment pricing 
information including volatility. Furthermore, given 
research suggesting that nonfamily managers from 
family firms are more accepting of risk than fam-
ily managers (Huybrechts et  al., 2013; Tabor et  al., 

1 Socioemotional wealth (SEW) refers to the family’s affective 
endowment in the firm which includes benefits associated with 
family control, identification with the firm, and intentions for 
transgenerational succession (Berrone et al., 2012).
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2018), research needs to explore whether their refer-
ence points vary.

To address these gaps in the literature, we build 
on previous research on reference point formation 
(Baillon et al., 2020; Baucells et al., 2011) to inves-
tigate how the family and nonfamily firm context 
shapes managers’ reference points. We do so by 
extending the seminal experimental study of Baucells 
et  al. (2011), which examined the influence of pric-
ing information (i.e., purchase, current, and average 
price) on reference points over time, by including 
price volatility. Additionally, drawing from prospect 
theory, we argue that the same investment pricing 
information is interpreted differently depending on 
whether the manager is a family manager, nonfamily 
manager in a family firm, or manager in a nonfamily 
firm.

This study contributes to family business and 
prospect theory research in several ways. First, it 
offers a nuanced understanding of prospect theory 
by examining how managers’ reference points sys-
tematically differ based on the organizational con-
text of the investment. Applying the family business 
context as a decision-frame, we find that reference 
points are contingent upon the organizational con-
text. Thus, we shed light on the heterogeneity in 
reference points observed among decision-makers 
despite the same available information (Kotlar et al., 
2014a; Stålnacke, 2019). Second, we offer insight 
on why the investment decisions of family firms can 
vary by including both family and nonfamily manag-
ers from family firms in our study and exploring the 
influence of family ownership. As such, we highlight 
the importance of considering the micro-foundations 
of investment decisions, like the organizational con-
text and diversity of decision-makers within family 
firms, to fully understand their investment strategies. 
Third, we introduce price volatility as an important 
determinant of reference points. We discuss how 
price fluctuations have different effects across differ-
ent organizational contexts and add to the ongoing 
debate in the prospect theory literature about which 
information most significantly affects reference points 
(e.g., André et al., 2018; Baillon et al., 2020; Bartling 
et  al., 2015). Finally, whereas Baucells et  al. (2011) 
conducted their experiment with students, we utilize 
a sample of managers from business practice using 
a realistic investment scenario. Our approach there-
fore provides a more accurate depiction of the effect 

of pricing information on reference points in family 
and nonfamily firms that should help organizations 
and their managers make more informed investment 
decisions.

2  Theoretical framework and hypotheses

2.1  Prospect theory and reference points

Prospect theory is a theory of behavioral econom-
ics that describes how individuals make decisions 
in  situations of uncertainty, specifically in  situa-
tions in which they exhibit risk-taking versus risk-
avoiding behavior (Kahneman, 2003). The theory 
depicts individuals as risk-seeking or risk-averse 
depending on whether they frame their decision 
in the domain of losses or gains (Fiegenbaum 
et al., 1996; Hack & Bieberstein, 2015). A general 
assumption of prospect theory is that individuals 
are particularly averse to losing what they already 
possess, as “losses loom larger than gains” (Kahne-
man & Tversky, 1979, p. 279). Moreover, individu-
als tend to prefer certain outcomes over probable 
ones. Referred to as the certainty effect, individuals 
tend to be risk-averse when a sure loss needs to be 
avoided and risk-seeking once a sure loss needs to 
be recovered (Kahneman & Tversky, 1979; Meng 
& Weng, 2018). Additionally, the certainty effect 
explains how greater uncertainty leads to a percep-
tion of loss and thus, displeasure.

An important premise of prospect theory is that 
individuals make decisions based on a potential out-
come relative to a reference point rather than on the 
potential outcome itself (Holmes, Jr. et  al. 2011; 
Meng & Weng, 2018; Allen et al., 2017). A reference 
point is used to classify whether a potential outcome 
is considered a success, i.e., a gain, or an undera-
chievement, i.e., a loss. For example, a return of five 
percent from an investment project is only considered 
a gain if the reference point is below the five percent 
mark. If the reference point is above the five percent 
mark, the same return is perceived as a loss. It there-
fore follows that the higher the reference point, the 
more likely a potential outcome will be perceived in 
the loss domain. Conversely, the lower the reference 
point, the more likely a potential outcome will be 
considered a gain.
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Research on reference points is important in pre-
dicting investor sentiments and how feelings of losses 
versus gains affect decisions (Saqib & Chan, 2015). 
As such, research often seeks to identify how refer-
ence points are formed and specifically, how personal 
investment preferences and a multitude of relevant 
available information shape individuals’ reference 
points (e.g., Barbosa et al., 2019; Kotlar et al., 2014a; 
Lefebvre & Vieider, 2014; Weingarten et  al., 2019). 
For example, Heath et al. (1999) argued that although 
the status quo, i.e., current level of wealth, is a domi-
nant determinant, other factors like goals or aspiration 
levels also have decisive effects on reference points. 
Building on these insights, Baucells et  al. (2011) 
examined how individuals define and adapt their ref-
erence point based on multiple pieces of price infor-
mation that were updated over time. Using an invest-
ment scenario, Baucells et  al. (2011) found that the 
purchase price and current price of an investment 
have the most influence, while the intermediate aver-
age price also had a small weighting.

Although Baucells et  al.’s (2011) study of 
price information made a significant contribu-
tion to research on reference points, it did not con-
sider price volatility, which should be an important 
source of information to consider given that it is 
the most prominent measure of risk used by inves-
tors (Duxbury & Summers, 2018; Merkle, 2018). 
By graphically depicting the price fluctuations of 
an investment over time, price volatility provides 
critical information about the riskiness of an invest-
ment decision (Patton & Sheppard, 2015; Stålnacke, 
2019). Unfortunately, no study has yet corroborated 
the specific importance of price volatility for refer-
ence point formation. Additionally, because Baucells 
et  al.’s (2011) experiment was performed with stu-
dents, it is unclear if its results hold true for actual 
managers, particularly since managers do not make 
investment decisions in isolation but against the 
background of the organizational context in which 
they operate (Kotlar et  al., 2014a, 2014b). In fact, 
prospect theory assumes that individuals are subject 
to cognitive biases, leading them to evaluate invest-
ment options within a cognitive frame (Ganegoda 
& Folger, 2015; Gonzalez & Mehlhorn, 2016). This 
‘framing effect’ is likely anchored in the organiza-
tional culture surrounding decision-makers (Car-
ney, 2005). To our knowledge, however, no study 
has explored if managers in diverse organizational 

contexts form different reference points based on 
exposure to the same price information.

In the following, we explore implications of the 
influence of price volatility on reference points and 
develop hypotheses on the interpretation of various 
pricing information based on the organizational con-
text (i.e., family versus nonfamily firm) of the deci-
sion-makers, focusing on differences in the reference 
points of managers from family firms and nonfamily 
firms as well as differences among family and non-
family managers from family firms.

2.2  Price volatility as a determinant of reference 
points

Volatility is the most commonly used measure of risk 
in finance (e.g., Atasoy et al., 2022; Duxbury & Sum-
mers, 2018; Merkle, 2018). It is captured as observ-
able price fluctuations over a period of time, indicat-
ing the dispersion of returns for a given investment 
(Cole & Bruch, 2006; Eberlein et  al., 2003). The 
higher the volatility, the greater the risk because the 
return is less predictable (Blair, 2020). In contrast, 
low volatility is associated with a more predictable 
value and, thus, less risk (Erickson et  al., 2017). In 
considering how decision-makers view investments, 
it has been argued that graphic depictions of histori-
cal price sequences are the most prevalent and widely 
used (Duclos, 2015; Duxbury & Summers, 2018), 
suggesting that the visual display of price volatility is 
essential in predicting reference points. Information 
about price volatility helps managers weigh inherent 
risks and returns of an investment, offering additional 
information above and beyond other price-relevant 
data (Stålnacke, 2019). Indeed, research on invest-
ment expectations indicates that extreme points on a 
price sequence chart are highly influential in setting 
expectations about future performance (Mussweiler 
& Schneller, 2003), thus suggesting that high volatil-
ity increases reference points.

This aligns with the certainty effect of prospect 
theory, i.e., the assumption that individuals give 
greater utility to certain outcomes and place less 
weight on outcomes that are only probable (Tver-
sky & Kahneman, 1986). Applied to investments, 
it suggests that individuals expect a higher payout 
when the reward from an investment is less certain. 
In fact, higher price volatility introduces increased 
uncertainty, leading investors to perceive a higher 
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likelihood of extreme outcomes, both positive and 
negative (Baker et al., 2012). Individuals may react to 
this uncertainty by anchoring their reference points at 
a level that provides a sense of security (Baker et al., 
2012). By setting a higher reference point, investors 
mentally establish a threshold beyond which they con-
sider their investment to be in a favorable gain posi-
tion. Consequently, investments with greater price 
volatility would need to exhibit larger price increases 
relative to the higher reference point for investors to 
perceive them as profitable and worth the risk. There-
fore, greater price volatility should lead managers to 
set higher reference points. Thus, in addition to the 
influences of the purchase price, current price, and 
average price in Baucells et al.’s (2011) model, price 
volatility should be a significant determinant of a 
reference point such that greater volatility increases 
and lesser volatility decreases a manager’s reference 
point.

Hypothesis 1: Taking into account purchase price, 
current price, and average price, greater price vola-
tility leads to a higher reference point.

2.3  Context dependency of reference point 
formation: The case of family businesses

Having established the significance of price volatil-
ity as a determinant of reference points, it is impor-
tant to note that any information evaluated by deci-
sion-makers is processed against the background 
of personal investment preferences (Ganegoda & 
Folger, 2015; Gonzalez & Mehlhorn, 2016) and that 
the organizational context may also affect how deci-
sion-makers frame risk and evaluate options (Bar-
bosa et al., 2019; Lude & Prügl, 2019; Powell et al., 
2011). Early research on decision making focused 
on how individuals’ frame of reference influences 
their view of the environment, thus explaining why 
individuals in the same environment tend to make 
similar decisions (Cyert & March, 1963). Such 
cognitive frames of reference serve as knowledge 
structures that help individuals organize and inter-
pret information (Atasoy et al., 2022; Cornelissen & 
Werner, 2014; Ganegoda & Folger, 2015; Starbuck 
& Milliken, 1988). For example, the cultural-cog-
nitive aspect of institutions involves the creation of 
shared conceptions and ideals that shape behavioral 

scripts and logic (Arkes et  al., 2010; Scott, 2003). 
Das and Teng (2001) argued that decision-makers 
adjust their behavior against the background of their 
general aspiration levels and their current situation 
because decision options are weighted differently 
depending on their relative importance in a respec-
tive context.

This view of framing thus suggests that the organi-
zational context offers individuals a frame of ref-
erence that shapes how they interpret events and 
systematically influences their decision-making 
(Ganegoda & Folger, 2015). Research comparing 
family and nonfamily firms has long argued that due 
to different frames of reference, how decision-makers 
approach risk and investments tends to differ (e.g., 
Alessandri et al., 2018; Carney, 2005; Gómez-Meija 
et  al., 2011). For example, Lude and Prügl (2019) 
demonstrated that family firms’ unique governance 
and capital structures create a range of psychological 
frames that influence the decision-making of family 
managers and how they weigh options. In their exper-
imental study of nonprofessional investors, they also 
found that investment decisions vary depending on 
whether the subjects were presented with an opportu-
nity to invest in a family or nonfamily firm. Lude and 
Prügl’s (2019) study showed that the family nature of 
a firm mitigates risk aversion in the gain domain but 
reinforces risk seeking in the loss domain, thus sug-
gesting that investors have a more positive view of 
family firms than previously thought.

According to research on family firms’ reference 
points, the owning family’s SEW takes precedence 
leading to differences in how managers from family 
and nonfamily firms view losses and gains associ-
ated with strategic decisions (Nason et  al., 2019). 
This prioritization of SEW leads families to view 
their firm as an asset to be passed down to descend-
ants rather than a source of wealth to be consumed 
during their lifetime (Anderson & Reeb, 2003). As 
such, SEW serves as an additional nonfinancial ref-
erence point that family firms consciously or uncon-
sciously take into account when considering invest-
ments (Jaskiewicz et al., 2019). The family’s ability 
to exercise dominance over the business is a defining 
characteristic of family firms (Spranger et al., 2012) 
and maintaining control beyond the current gen-
eration is a central goal that impacts their attitude 
toward risk (Chrisman et  al., 2012; Gómez-Mejía 
et al., 2007).
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In turn, family firms tend to have a long-term ori-
entation and a more patient approach toward invest-
ments that comes into play when family managers 
need to make strategic decisions (Alessandri et  al., 
2018; Chrisman & Patel, 2012). The use of extended 
time horizons when evaluating investments explains 
why family managers often accept that some invest-
ments become productive only after an appreciable 
delay and why they are often willing to make invest-
ments that are beneficial for a future generation but 
not for the family’s current generation (Breton-Miller 
and Miller, 2006; Lumpkin & Brigham, 2011). 
Accordingly, their longer investment horizon, driven 
by both nonfinancial and financial considerations, 
leads to investments that maximize the long-term 
value of the family firm rather than those that sim-
ply boost current earnings (Anderson & Reeb, 2003). 
This in turn prevents myopic loss aversion (Bianco 
et al., 2013). Myopic loss aversion is a derivative of 
prospect theory that describes how investors’ preoc-
cupation with avoiding losses is amplified when goals 
are short-term and corresponding time horizons are 
narrower (Alessandri et al., 2018; Benartzi & Thaler, 
1995; Chrisman & Patel, 2012).

Family managers’ concern for SEW also causes 
them to be willing to be vulnerable to the possibil-
ity of financial loss (Gomez‐Mejia et  al., 2010, 
p. 225). Above all else, family managers are theorized 
to prioritize family control of their firm even if this 
means taking decisions that increase the risk of poor 
performance (Gómez-Meija et  al., 2011; Gómez-
Mejía et  al., 2007). Some even go as far as accept-
ing greater strategic risk for the current generation in 
order to preserve the discretionary power of the fam-
ily in the long run (Bianco et al., 2013; Gómez-Mejía 
et al., 2007; Kotlar et al., 2014a, 2014b). The longer 
time horizons family managers use when evaluating 
investments thereby impacts how they frame strate-
gic choices, making them less sensitive to short-term 
losses from investments (Alessandri et al., 2018).

Conversely, managers of nonfamily firms place 
greater emphasis on short-term financial crite-
ria when making investment decisions and place 
greater value on current earnings than family man-
agers of family firms (Gómez-Mejía et  al., 2007; 
Gomez‐Mejia et al., 2010; Breton-Miller and Miller, 
2006). This preference for current earnings suggests 
a short-term investment horizon with frequent evalu-
ation of outcomes and greater myopic loss aversion 

(Alessandri et  al., 2018; Chrisman & Patel, 2012). 
Indeed, research suggests that managers of nonfamily 
firms are more likely to suffer from myopia than 
managers of family firms (Alessandri et  al., 2018; 
Ali et al., 2007). Therefore, because the predominant 
frame of reference of nonfamily firm managers is eco-
nomic with an emphasis on short-term gains, they 
should be more averse to losses than family manag-
ers of family firms. Accordingly, when presented with 
the same investment pricing information, managers of 
nonfamily firms are expected to have a higher refer-
ence point than family managers of family firms.

Additionally, we consider the comparative refer-
ence points of nonfamily managers in family firms. 
Although nonfamily managers make decisions in a 
family business context, their family does not own the 
business and thus, they are not socialized to prioritize 
its SEW (Block, 2011; Rau et al., 2019). In fact, non-
family managers of family firms appear to have a dif-
ferent perspective on the firm’s SEW (Gomez-Mejia 
et al., 2019; Swab et al., 2020), with nonfamily man-
agers exhibiting behaviors and attitudes that are less 
aligned with the business-owning family’s interests 
than family managers (James et  al., 2017; Spranger 
et  al., 2012). As a result, nonfamily managers are 
expected to make more objective strategic decisions 
that align more with economic goals than family 
managers (Fang et al., 2021; Stanley, 2010).

However, because they work in a family firm, non-
family managers’ approach toward investments and 
risk is likely shaped by the family business context. 
For example, research indicates that nonfamily man-
agers often adopt cultural competencies and norms of 
the business-owning family in an effort to gain sup-
port in their managerial roles (Mitchell et  al., 2003; 
Morris et al., 2010). They also often seek to balance 
the perspective of family owners with their own goals 
and time horizons (Waldkirch, 2020; Zellweger et al., 
2012). As such, nonfamily managers can be seen as 
having a hybrid frame of reference whereby the fam-
ily business context encourages them to extend their 
investment time horizons, but their lack of fam-
ily status promotes a greater emphasis on economic 
than socioemotional goals. This distinctiveness rep-
resents an important micro-level difference within 
family firms that likely affects macro-level outcomes 
(micro-to-macro causation, see Lude & Prügl, 2021). 
Taken together, we therefore hypothesize that non-
family managers of family firms will have a higher 
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reference point than family managers of family firms 
and a lower reference point than managers of non-
family firms when presented with the same sequence 
of investment price information.

Hypothesis 2a: Taking into account purchase 
price, current price, average price, and price vola-
tility, managers in nonfamily firms have a higher 
reference point than nonfamily managers in family 
firms.
Hypothesis 2b: Taking into account purchase 
price, current price, average price, and price vol-
atility, nonfamily managers in family firms have 
a higher reference point than family managers in 
family firms.

3  Sample, experimental design, and methods

3.1  Sample

To collect our data, we contacted managers through 
different mailing lists provided by a family business 
center affiliated with a German university, social 
community groups from Xing (a German business 
network community similar to LinkedIn), and alumni 
associations of two German universities. We con-
ducted an experiment, which was executed via an 
online questionnaire sent to 2,100. To ensure that 
participants were in one of our three focal groups 
of managers (i.e., family managers in family firms, 
nonfamily managers in family firms, and managers 
in nonfamily firms), we asked them: “What kind of 
designation is best applicable to you: Family man-
ager in a family-owned firm, external manager in a 
family-owned firm, external manager in a nonfamily 
firm, or other.” Further, we asked respondents if they 
identify their firm as a family firm (Arregle et  al., 
2007), if the firm employs family members (Keller-
manns & Eddleston, 2007), which family generations 
are actively involved in management (Zahra, 2005), 
and, in case of a family manager, to which generation 
the participant belongs.

From the mailing list, 315 questionnaires were 
received. We dropped respondents who supplied 
incomplete surveys. The final sample consists of 108 
respondents, of which 57 were family managers, 23 
were nonfamily managers in family firms (FFs), and 
28 were managers in nonfamily firms (NFFs). The 

response rate was 5.14%. Given the sensitive nature 
of the questions and the required seniority of our 
respondents, this rate is not surprising and compa-
rable to previous studies on family firms (e.g., Zell-
weger et  al., 2012) and reference points (e.g., Arkes 
et  al., 2008). The average age of respondents was 
43.21  years and 10% were female. All respondents 
were managers in top positions of the firm, e.g., the 
CEO (31%), or the chairman/chairwoman of the 
supervisory board (23%). The average age of the firm 
was 86.19  years, and average sales were 259 mil-
lion euros. The firms in our sample represent a broad 
range of industries, e.g., finance, trade, logistics, and 
commerce.

3.2  Experimental design

We designed our study similar to the approach of 
Baucells et  al. (2011) and estimated the reference 
point directly by asking individuals which selling 
price would leave them emotionally neutral, i.e., 
make them neither happy nor unhappy, after they 
observed a multi-period stock price path. However, 
while Baucells et al. (2011) used a hypothetical sce-
nario that students evaluated, we used a real-life con-
text with actual decision-makers from family and 
nonfamily firms. Instead of a stock price scenario, 
we opted for an investment scenario, as we sought to 
examine the reference points of managers who make 
business-relevant decisions. The average processing 
time for the price sequences and additional question-
naire items was 29 min.

We provided the managers with several sequences 
of a hypothetical case in which they purchase a criti-
cal investment for their company in period one at 
price  y1 (see Appendix A for a scenario description). 
In the following periods i = 2, 3, …, the managers see 
the performance of the investment on a graph with a 
three second delay before each new price is added. 
Thus, the participants see the development of their 
investment from the purchase to the current price on 
a graphical display. During that time, they assum-
ingly experience feelings of gains and losses, which 
occur from a comparison of the current return on 
investment price,  yn+1, to some neutral price in the 
future, i.e., the individual reference point at which 
they would feel neither happy nor unhappy about a 
sale. Participants indicated this price by clicking on 
the graph at period n + 1. Thus, the reference point 
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is the return-on-investment price that produces zero 
experienced utility (ŷn+1) at period n + 1. The single 
reference point, r + 1, is a function of the informa-
tion observed in the past. The prospect value function 
with v (0) = 0 denoting the emotional neutrality (Kah-
neman et al., 1997) in period n + 1 is given by:

As the investigated price-related information 
may be highly correlated and their effects difficult 
to isolate, Baucells et  al. (2011) designed 60 price 
sequences to create 33 pair comparisons. The respec-
tive pairs for the investigated price-related infor-
mation are identical except for one higher value for 
one investigated price-related information in one 
sequence. This way, a two-fold manipulation can be 
achieved: 1) Applying different price-related infor-
mation and 2) applying different levels among the 
same kind of price-related information in a pair 
comparison.

We chose only the price-related information and 
sequences that best described the reference point in 
the study of Baucells et  al. (2011) and added price 
volatility as an additional price-related information to 
keep the average processing time of the experiment 
within a tolerable scope. This resulted in a total of 22 
sequences per participant and 14 pairs to test the pre-
dictors’ purchase price, current price, average price, 
and price volatility. This mirrored and adapted design 
allows us to directly build on the findings of Baucells 
et al. (2011) and to extend their indications in order 
to further our knowledge about what combination of 
price related information influence reference points 
across organizational contexts.

Because the experimental design described above 
is comparably complex, we implemented a range of 
measures and checkpoints at various stages of the 
research process, aiming to minimize any potential 
misinterpretations. First, in the pre-experimental 
phase, we placed significant emphasis on faithfully 
replicating the already tested and published study 
design by Baucells et al. (2011) with minimal amend-
ment (investment vs. stock price scenario). Second, 
we conducted pre-tests with five managers to discuss 
and assess the comprehensibility of the task. Third, 
in the post-experimental questionnaire, we asked 

(1)v
(

y
n+1 − r

n+1

)

, with

(2)rn+1 = f
(

y1, y2,… , yn
)

.

participants to gauge the comprehensibility of the 
experimental task on a five-point scale (1 = very com-
prehensible; 5 = not comprehensible at all). On aver-
age, participants rated the experiment as comprehen-
sible (2.1).

Table 1 contains all sequences of price paths that 
were presented to the managers. The length of the 
sequences varied between 3 and 8 periods and their 
order was randomized.

3.3  Measures

The study was conducted in German. Thus, validated 
scales based on measures of related constructs in the 
literature were used and translated into German. To 
ensure consistency with the original form, an inde-
pendent English-native and German-speaking person 
back-translated the scales into English. No inconsist-
ency occurred.

3.3.1  Dependent and independent variables

We measured our dependent variable as the individ-
ual reference point (RP) for each manager m at a price 
sequence k and log transformed it for normality. Price 
volatility (PR) is measured as a volatility index of 
each sequence k, expressed by the standard deviation 
(σ SD) of the average reference point of each sequence 
k and the logarithmic time period P:

In order to test whether price volatility has a sig-
nificant effect on reference points alongside the indi-
cators as presented by Baucells et al. (2011), we also 
included the purchase price (PP), the current price 
(CP), and the average price of the price sequences k 
(AP) as independent variables in our model. Accord-
ingly, the regression model including  em,k as error 
term and C as constant is:

3.4  Control variables

We controlled for several variables that may affect 
the relationship between the reference point and the 
independent variables. We controlled for firm size, 

(3)PR = �SD∕
√

P.

(4)
RPm,k = C + �PPPPk + �CPCPk + �APAPk + �RPRk + em,k
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captured by the number of full-time employees and 
sales, as strategic decision processes tend to vary with 
firm size (Josefy et al., 2015). We also controlled for 
firm age to address the potential for higher levels of 
risk-taking in younger organizations (Goldenstein 
et al., 2019). To obtain normal distribution of the firm-
level variables, we log transformed them. As reference 
points of executives may also be affected by framing 
effects of the industrial environment, we controlled for 
industry effects by using nine dummy variables.

We further controlled for gender, personal will-
ingness to take risks, family ownership, influence 
by other family members, and job position. Willing-
ness to take risks has been found to vary across gen-
der, suggesting that women are less willing to take 
risks than men (e.g., Charness & Gneezy, 2012). We 

controlled for personal willingness to take risks by 
asking respondents to rate themselves regarding their 
risk attitudes for three specific domains of life (finan-
cial matters, career, and health) on a 10-point scale 
ranging from 0 (“not at all prepared to take risk”) 
to 10 (“very much prepared to take risk”) (Dohmen 
et  al., 2011). Cronbach’s alpha of this three-item 
measure was 0.76. To account for the job position of 
the respondents, we used four dummy variables indi-
cating if respondents serve as CEO (31%), a member 
of the top management team (28%), chairman of the 
supervisory board (23%), or member of the super-
visory board (6%). Furthermore, we accounted for 
family ownership with a measure of the logarithm 
percentage of company stock held by the family 
manager as the level of ownership is indicative of a 

Table 1  Sequences of price paths and pairs

Columns yi contain the ith prices of sequences. The last four columns contain the elicited reference points (average across partici-
pants and groups)
Price units are Euros
Total N = 108; family manager (FM) N = 57; nonfamily manager in family firms (NFM-FFs) N = 23; nonfamily firm manager (NFM) 
N = 28

Sequences K y y y y y y y y Avg.  Rk

1 = 1 2 = 2 3 = 3 4 = 4 5 = 5 6 = 6 7 = 7 8 = 8 All FM NFM-FFs NFM

1 250 200 150 200 243.94 237.12 252.61 251.33
2 150 200 250 200 200.63 193.27 211.30 203.89
3 200 150 200 208.94 204.23 214.35 213.74
4 150 200 200 189.33 185.96 191.30 193.74
5 250 200 200 238.69 233.46 246.96 243.15
6 200 250 200 220.39 215.38 223.91 225.93
7 250 200 150 210 190 210 200 236.94 229.04 253.04 239.44
8 150 200 250 210 190 210 200 200.29 195.58 201.30 206.67
9 200 150 200 250 228.19 225.19 226.09 235.74
10 200 250 200 150 203.50 199.04 213.04 204.07
11 200 200 150 196.70 193.46 205.65 195.19
12 200 200 250 229.08 226.73 228.70 235.00
13 200 150 170 200 250 230 226.46 219.81 237.83 231.67
14 200 250 230 200 150 170 210.97 204.42 223.04 211.85
15 250 250 200 243.01 238.46 250.43 245.19
16 150 150 200 185.24 183.27 186.52 187.41
17 200 150 200 250 250 250 250 200 227.96 220.00 244.35 228.52
18 200 250 200 150 150 150 150 200 216.50 209.23 228.70 218.89
19 200 250 250 250 250 200 150 200 224.76 218.46 236.09 226.30
20 200 150 150 150 150 200 250 200 215.83 211.73 223.48 217.78
21 200 400 50 400 50 400 50 200 265.69 248.08 271.30 289.85
22 200 10 430 50 550 10 300 200 283.88 260.96 280.00 325.56
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family manager’s personal stake in the welfare of the 
firm. Our approach is consistent with common crite-
ria in the family business literature (van Essen et al., 
2015; Zahra, 2005). We also considered if other fam-
ily members, who are actively involved in the family 
firm, affect the reference point setting of the respond-
ents. To control for this effect, we asked the respond-
ents if other family members are actively involved in 
the family firm. To obtain normal distribution, this 
variable was log transformed.

4  Analysis and results

The zero-order correlations, means, and standard 
deviations of the sample for all manager groups are 
shown in Table 2.

4.1  Pre-Tests

Prior to running our analyses, we conducted several 
pre-tests. As late respondents tend to be more similar 
to non-respondents than early respondents (Chrisman 
et al., 2004; Zellweger et al., 2012), we compared the 
data from early and late respondents with an analy-
sis of variance. No statistically significant differences 
were found in either sample, which at least partially 
reduces non-response bias concerns. Furthermore, 
we performed a Harman single-factor test to identify 
possible common method bias (Heyden et al., 2017). 
15 factors with eigenvalues > 1.0 emerged, in total 
accounting for 73.61% of the variance. As the first 
factor (12.76%) does not explain the majority of vari-
ance, we can alleviate concerns of common method 
bias (Podsakoff et al., 2012).

To rule out that the non-findings in our regression 
analysis could be an artifact of insufficient statistical 
power, we conducted an a priory power analysis (Faul 
et al., 2009) to establish the required sample size with 
the following conservative assumptions of small effect 
sizes (0.02), a high statistical power level of 0.95, and 
an alpha of 0.05. Based on Table 6, we used 19 inde-
pendent variables (counting moderators and interac-
tions effects). The resulting minimum sample size was 
217, which we far exceed with 1,254 in Table 6, which 
is the smaller of our two sample sizes for the regres-
sion analysis. Accordingly, we assume that statistical 
power is not a significant concern in our analysis.

In a last step, we conducted a binomial test (Siegel 
and Castellan, Jr. 1956) to check whether the findings 
of our experimental study generally reflect the results 
of Baucells et  al. (2011) and whether price volatility 
has a significant effect on reference points alongside 
the purchase price, the current price, and the aver-
age price. Table  3 shows the results of this test. To 
interpret Table 3, consider the pair of sequence 1 and 
2 in Table  1. The reference point in column “All” is 
 RP1 = 243.94 for sequence 1 and  RP2 = 200.63 for 
sequence 2. These sequences only vary in their pur-
chase price (i.e., same current price (200), same aver-
age price (200), same lowest (150), and highest price 
(250)), which is higher in sequence 1 (250 vs. 150). To 
measure the effect that every unit increase in the pur-
chase price has on the reference point, we divided the 
differences into reference points,  RP1 –  RP2 = 43.31, 
by the difference of 100 in the purchase price (Baucells 
et  al., 2011). These unit effects for each factor and 
pair are the data for the binomial test. This test is of 
goodness-of-fit type which matches the 22 reference 
points pairs to check if differences are significant. The 
reference point pair for sequence 1 and sequence 2 are 
matched as follows: “subject 1 sequence 1” vs. “subject 
1 sequence 2”, “subject 2 sequence 1” vs. “subject 2 
sequence 2”, etc. Following Baucells et al. (2011), we 
allocate the number 1 to each individual, if the refer-
ence point for sequence 1 goes beyond the reference 
point for sequence 2, the number 0 if the reference point 
for sequence 2 goes beyond the one for sequence 1, and 
excise the cases where both reference points are equal. 
Then, we tested if number 1 appears more often than 
expected under the hypothesis that zero and one are 
equally likely. The column “All” of the binomial test 
supports the findings of Baucells et al. (2011) and pro-
vides initial evidence that price volatility has a signifi-
cant effect on the reference point alongside the predic-
tors of purchase price, current price, and average price.

4.2  Hypothesis test

To test our hypotheses, we used a pooled OLS 
regression model, which allowed us to cluster error 
terms by participants to control for within subject 
effects (White, 1980). To alleviate concerns of mul-
ticollinearity, we generated variance inflation fac-
tors. As these did not exceed 1.71, multicollinearity 
does not appear to be a concern (Baum & Christo-
pher, 2006).
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In a first step as shown in Table 4, we entered the 
control variables in Model 1 and added the independent 
variables in Model 2. Model 2 shows that the purchase 
price (β = 0.064, p < 0.001), the current price (β = 0.027, 
p < 0.001), and price volatility (β = 0.020, p < 0.001) 
are positively and significantly related to the reference 
point. The average price is not significantly related to 
the dependent variable. The adjusted  R2 of Model 2 
equals 0.186, which is comparable to other regression 
models of comparable experimental settings (Mayer & 
Davis, 1999; Smith et al., 1990). While these findings 
offer support for the laboratory experiment of Baucells 
et al. (2011), they extend this research by demonstrat-
ing that greater price volatility leads to higher reference 
points. Hence, Hypothesis 1 was supported.

We did not find significant differences among the 
three groups of managers for the purchase price, cur-
rent price, and average price. However, we observed 
significant differences for price volatility. The average 
price volatility score for pair of sequence 1 and 2 and 
the comparison between the three types of managers 
of price volatility are displayed in Table 5. The average 
answers to the price-related information price volatility 
were 28.08 (pair 1) / 42.50 (pair 2) for family managers; 
26.95 / 43.91 for nonfamily managers in FFs, and 61.33 
/ 99.26 for managers in NFFs. The unit effect for pair 1 
is 33.25 higher for managers of NFFs relative to fam-
ily managers (61.33 – 28.08), and 34.38 higher than for 
nonfamily managers in FFs (61.33 – 26.95). For pair 2, 
the unit effect of NFF managers is 56.76 higher than for 
family managers (99.26 – 42.50) and 55.36 higher than 
for nonfamily managers in FFs (99.26 – 43.91).

The independent t-test between the three groups of 
managers showed significant differences in the groups 
of family managers versus NFF managers (pair 1: 
F = 0.485, p = 0.050; pair 2: F = 8.502; p = 0.016), 
nonfamily managers in FFs versus managers in 
NFFs (pair 1: F = 3.235; p = 0.050; pair 2: F = 1.366; 
p = 0.022), and family managers & nonfamily manag-
ers in FFs versus NFF managers (pair 1: F = 1.326; 
p = 0.041; pair 2: F = 6.916; p = 0.011). Thus, volatile 
price sequences lead to lower unit effects for family 
managers as well as nonfamily managers in FFs, rela-
tive to NFF managers.

Overall, the reference point of NFF managers is 
higher than the reference point of nonfamily managers in 
FFs and family managers. Although no significant differ-
ences were found for purchase price, current price, and 
average price, support for Hypothesis 2a was found for 

price volatility. In contrast, Hypothesis 2b was not sup-
ported; no significant differences were found between 
family and nonfamily managers from family firms.

4.3  Post-hoc analysis

To explore the family business context as a decision 
frame for reference points in more detail, we con-
ducted a post-hoc analysis with a subsample of family 
managers. Among the group of managers which we 
investigated in our study, family managers stand out 
because they are both financially tied to their family’s 
business, and their identity is personally tied to that of 
the business (Kelleci et al., 2019; Koropp et al., 2013). 
We assume that the intensity of this involvement will 
uniquely shape their reference points because it leads 
them to consider how investment opportunities will 
affect their financial wealth as well as their SEW (Ales-
sandri et al., 2018; Gomez‐Mejia et al., 2010; Gomez-
Mejia et  al., 2019). We captured the involvement of 
family managers by the level of family ownership, i.e., 
the logarithm percentage of company ownership held 
by the family in the business. We tested if family own-
ership interacted with the four predictors applied in 
our OLS regression (i.e., purchase price, current price, 
average price, and price volatility) to influence the lev-
els of the reference point. The results of the correspond-
ing regression analyses are displayed in Table 6.

We find that three of the four interaction terms are 
positively and significantly related to the dependent 
variable. To interpret these interactions, we plotted 
the results in Fig.  1, 2, and 3 (Aiken et  al., 1991). 
Figure 1 suggests that as family ownership increases, 
the purchase price has a stronger, more positive influ-
ence on a family manager’s reference point. Simi-
larly, Fig. 2 suggests that a high current price leads to 
a significantly higher reference point for family man-
agers in family firms with greater, versus lesser, fam-
ily ownership. Figure 3 suggests that price volatility 
increases a family manager’s reference point only 
when family ownership is high.

5  Discussion

The findings of our study contribute to research 
on family businesses and prospect theory in sev-
eral ways. First, we provide nuance to prospect the-
ory by investigating how systematic differences in 
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reference points can be traced back to the organiza-
tional framing of investment decisions (Ganegoda 
& Folger, 2015; Riley et  al., 2020), thus supporting 
a contingency perspective on individual reference 

points (Kotlar et  al., 2014a). Although Kahneman 
and Tversky (1981) mentioned the possible impact 
of decision frames on an individual’s risk-return 
considerations, very few studies have investigated 

Table 3  Binominal test 
for unit effect for pairs of 
sequences und p-value for 
all groups

Each entry indicates a pair 
of sequences j-k as labeled 
in Table 1, the unit effect 
that a change in the row 
factor has on  Rj-Rk, and the 
p-values of the binomial 
test
Total N = 108; family 
managers (FMs) N = 57; 
nonfamily managers in 
family firms (NFMs-FFs) 
N = 23; nonfamily firm 
managers (NFMs) N = 28; 
†p < .10; * p < .05; ** 
p < .01, *** p < .001

Factors Pairs of sequences All FMs NFM-FFs NFM-NFFs

Purchase price 1–2 0.433*** 0.438*** 0.413* 0.474***
3–4 0.391*** 0.365*** 0.461** 0.400***
5–6 0.372*** 0.362*** 0.461* 0.344**
7–8 0.378*** 0.335*** 0.517*** 0.328***

Current price 9–10 0.254*** 0.262*** 0.131* 0.317**
11–3 0.243*** 0.215*** 0.174* 0.371***
6–12 0.179** 0.227* 0.096 0.181*
14–13 0.265*** 0.256*** 0.247* 0.330**

Average price 15–5 0.090** 0.101 0.079 0.049
16–4 0.089*** 0.050* 0.103 0.138
17–18 0.238*** 0.215*** 0.313** 0.193*
19–20 0.189*** 0.135** 0.252 0.170

Price volatility 17–21 37.731*** 28.077* 26.950* 61.330**
22–19 59.125*** 42.500*** 43.910** 99.260***

Table 4  Regression 
results for each subject and 
sequence – All types of 
managers

N = 2376. Unstandardized 
coefficients with robust 
standard errors
Standard errors are 
clustered by subject; 
† p < .10; * p < .05; ** 
p < .01, *** p < .001
Please note that the industry 
dummy variables were 
omitted in this table for the 
sake of brevity

Variables Model 1 Model 2

Constant 5.267*** (.055) 5.259*** (.051)
Control variables
Sales (log) .003 (.002) .003 (.002)
Employee (log) .002 (.003) .002 (.003)
Firm age (log) -.021*** (.005) -.021*** (.004)
Gender .052** (.018) .052** (.016)
Family ownership (log) .017*** (.004) .017*** (.004)
Family members as employees (log) .002 (.009) .003 (.008)
Family manager -.092*** (.019) -.092*** (.018)
Nonfamily manager in family firm -.004 (.019) -.004 (.019)
Position: CEO .035 (.023) .035 (.017)
Position: Management Board .017 (.015) .017 (.014)
Position: Director .041 (.024) .041 (.022)
Position: Supervisory Board .026 (.027) .026 (.025)
Willingness to take risks .052** (.019) .052** (.019)
Independent variables
Purchase price .064*** (.004)
Current price .027*** (.004)
Average price .002 (.004)
Price volatility .020*** (.003)
R2 .071 .194
Adjusted  R2 .064 .186
∆  R2 .123
F 9.47*** 24.67***
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Table 5  Unit effects – Test of differences in risk preferences between groups

Total N = 108; family manager (FMs) N = 57; nonfamily managers in family firms (NFMs-FFs) N = 23; nonfamily firm managers 
(NFMs) N = 28; * p < .05; ** p < .01; *** p < .001

Factor Pair of 
sequences

Unit effect for pairs of sequences Results of the independent two-sample t-test

Avg. FM Avg. NFM-FF Avg. NFM FM vs. NFM-
FF

FM vs. NFM NFM-FF vs. 
NFM

FM & 
NFM-FF vs. 
NFM

Price volatility 1 28.077 26.950 61.330 F = 1.430 F = 0.485* F = 3.235* F = 1.326**
2 42.500 43.910 99.260 F = 1.633 F = 8.502** F = 1.366** F = 6.916**

Table 6  Regression results of family manager subsample for each subject and sequence

N = 1254; Unstandardized coefficients shown, with robust standard errors; Standard errors are clustered by subject. Please note that 
the industry dummy variables were omitted in this table for the sake of brevity
*  p < .05; ** p < .01, *** p < .001

Variables Model 1 Model 2 Model 3 Model 4

Constant 5.054*** (.073) 5.047*** (.067) 5.069*** (.066) 5.069*** (.066)
Control variables
Sales (log) .013*** (.004) .013*** (.003) .013*** (.003) .013*** (.003)
Employee (log) -.016** (.005) -.016** (.005) -.016** (.005) -.016** (.005)
Firm age (log) -.014 (.007) -.014 (.007) -.014 (.007) -.014 (.007)
Gender .014 (.022) .014 (.020) .014 (.020) .014 (.020)
Family employees (log) .007 (.011) .007 (.010) .007 (.010) .007 (.010)
Position: CEO .037 (.029) .037 (.027) .037 (.027) .037 (.027)
Position: Management Board -.016 (.018) -.016 (.017) -.016 (.017) -.016 (.017)
Position: Director .007 (.041) .007 (.037) .007 (.037) .007 (.037)
Position: Supervisory Board -.005 (.034) -.005 (.031) -.005 (.031) -.005 (.031)
Willingness to take risks .079** (.025) .079** (.023) .079** (.023) .079** (.023)
Independent variables
Purchase price .068*** (.005) .068*** (.005) .057*** (.006)
Current price .028*** (.004) .028*** (.004) .018** (.006)
Average price -.003 (.005) -.003 (.004) -.002 (.007)
Price volatility .020*** (.005) .020*** (.005) .010 (.006)
Moderator
Family ownership .025*** (.007) .024** (.007)
Interactions
Purchase price x
family ownership

.015** (.006)

Current price x
Family ownership

.013** (.005)

Average price x
Family ownership

-.001 (.006)

Price volatility x
Family ownership

.013* (.005)

R2 .079 .229 .229 .239
Adjusted  R2 .066 .216 .216 .225
∆  R2 .150 .000 .010
F 6.10*** 17.40*** 17.40*** 15.66***
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how context-related factors shape investment deci-
sions via reference point formation at an individual-
level (e.g., Das & Teng, 2001; Kotlar et  al., 2014a). 
Indeed, given that contextual determinants are very 
challenging to consider in experimental studies, they 
are often ignored (Fisher, 2021; Lude & Prügl, 2021; 
Mellers et al., 1997; Weber & Milliman, 1997). Using 
the family business context as a decision-frame, our 
study reveals that managers from family firms have 
lower reference points than managers from nonfamily 
firms. Our study therefore adds insight into why the 
investment decisions of family and nonfamily firms 
tend to vary: they react to risk, captured via price 
volatility, differently. Given that managers from non-
family firms were found to have a higher reference 
point, our results offer support for the contention that 
managers of nonfamily firms prefer short-term gains 
and are subject to greater myopic loss aversion than 
managers of family firms. It appears that greater price 
volatility prompts managers of nonfamily firms to set 
a higher reference point for investment decisions as a 
means of coping with increased uncertainty. In con-
trast, because SEW plays an important role in family 
firms, the prospect of economic and socioemotional 
gains may make managers in the family business con-
text more resilient to myopic loss aversion (Alessan-
dri et  al., 2018). That is, because family firms, rela-
tive to nonfamily firms, are more patient with their 
investments (Alessandri et  al., 2018; Gomez‐Mejia 
et  al., 2010; Patel & Chrisman, 2014), their manag-
ers may be more tolerant of potential losses associ-
ated with price volatility. Accordingly, our findings 
emphasize that the same type of investment informa-
tion can be perceived differently depending on the 
organizational context of the manager, thus providing 
new insight into why the investments of family and 
nonfamily firms tend to vary.

However, the results of our study did not support 
our assumptions concerning differences between fam-
ily and nonfamily managers within family firms. That 
is, we did not find significant differences in the refer-
ence points of family managers and nonfamily manag-
ers in family firms. This is surprising given previous 
research that has long argued that nonfamily managers 
offer family firms a less emotional and more objec-
tive viewpoint (e.g., Fang et al., 2021; Stanley, 2010). 
These unexpected findings lead us to propose two 
possible explanations, which we hope inspire future 
research. First, both family and nonfamily managers 

alike may be influenced by the family business con-
text, leading them to adapt their investment behaviors 
to the goals of the business-owning family. An impor-
tant question for future research is whether these simi-
larities in investment behaviors emerge and evolve as 
nonfamily managers gradually integrate in the firm 
or whether these similarities exist from the beginning 
of the employment relationship, i.e., nonfamily man-
agers are hired for their shared values with the busi-
ness-owning family (Hauswald et  al., 2016). Future 
studies could investigate the socialization process of 
nonfamily managers in family firms to explore how 
and when they align their decision making with the 

Fig. 1  Interaction effect between family ownership and pur-
chase price – Family managers

Fig. 2  Interaction effect between family ownership and cur-
rent price – Family managers
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investment preferences of the business-owning family. 
This would provide important insight on whether non-
family managers genuinely share the same investment 
preferences of the business-owning family or whether 
they adapt their personal preferences to align with 
those of the business-owning family.

Second, the reference points of family and non-
family managers from family firms may have failed 
to significantly differ because of the investment sce-
nario of our experiment, which centered on the sur-
vival of the firm. Whereas our experiment prompted 
managers to consider an important investment deci-
sion essential to the survival of the firm, a less criti-
cal scenario might have revealed reference point 
differences within the family business context. For 
example, while family firms tend to pursue riskier 
investments when suffering from poor performance, 
they tend to be risk averse when their performance is 
strong (Alessandri et  al., 2018; Gomez‐Mejia et  al., 
2010; Kotlar et al., 2014a). Yet, it is not known how 
family versus nonfamily managers from family firms 
respond to these performance scenarios. Perhaps the 
reference points of family and nonfamily managers 
differ when the investments of the family firm are less 
critical. Future research should therefore extend our 
study by exploring how the performance of the fam-
ily firm affects family and nonfamily managers’ refer-
ence points.

Indeed, the results of our post-hoc analysis on fam-
ily ownership indicate that greater heterogeneity exists 

in the reference points of managers from family firms. 
Specifically, we found that the level of family owner-
ship affects how pricing information influences the 
reference points of family managers. For family man-
agers in firms with high family ownership, greater pur-
chase price, current price, and price volatility signifi-
cantly increased their reference point, relative to those 
in firms with lower family ownership. This suggests 
that greater family ownership leads family managers 
to set higher reference points, and thus desire higher 
returns, when an investment is reflecting high volatility 
and pricing information. By demonstrating how family 
ownership shapes the reference points of family man-
agers, our study offers insight on why the investments 
of family firms vary, with some appearing risk seeking 
while others being more risk averse. Future research 
should build on our analyses by exploring how other 
sources of family firm heterogeneity, such as changes 
in family ownership, generation in control, and family 
versus nonfamily CEO, affect the reference points of 
family and nonfamily managers. Another opportunity 
for future researchers would be to differentiate between 
investments the firm makes versus investments the 
business-owning family initiates. One might assume 
that reference points in investment decisions on the 
family side are strongly influenced by the SEW consid-
erations of the family. Thus, depending on the level of 
SEW, reference points for family investments might be 
higher or lower compared to those on the business side, 
thereby explaining heterogeneity among family firms.

Finally, as our study focuses on a realistic scenario, 
with real-life decision-makers from existing busi-
nesses, our research enhances a crucial element of 
experimental design research aimed at studying ref-
erence points and the implications of prospect theory 
(Baillon et  al., 2020; Baucells et  al., 2011; Lude & 
Prügl, 2019; Riley et  al., 2020; Weingarten et  al., 
2019). By exploring the micro level of individual 
decision making and using a choice-based experi-
ment with managers (e.g., Lude & Prügl, 2019; Men-
sching et al., 2016), our study provides a more accu-
rate picture of contingency effects in the relationship 
between pricing information and reference points. 
Additionally, by studying actual managers from fam-
ily and nonfamily firms, we were able to showcase 
how the organizational context can be an important 
factor to consider in experimental studies; something 
that would be difficult to discern with a student sam-
ple. We hope our study’s design inspires additional 

Fig. 3  Interaction effect between family ownership and price 
volatility – Family managers
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experimental studies on family and nonfamily firm 
managers, and specifically, their decision-making 
processes.

6  Limitations and future research

As with any experimental or empirical analysis, our 
study is not without limitations. First, although show-
ing good internal validity, the most important ques-
tion facing experimental economists is whether, and 
to what extent, behavior in experimental settings is a 
good indicator of behavior in the field. Experimental 
environments inherently differ from naturally occur-
ring environments on various dimensions: Subjects 
have awareness of being under scrutiny, decisions and 
final allocations receive special attention in the pro-
cess, stakes are typically minimal or absent, and par-
ticipants self-select. However, as aptly articulated by 
List and Levitt (2005, p. 29f.), “experiments can pro-
vide a crucial first understanding of treatment effects 
that can happen, and they usefully provide an underly-
ing mechanism that might be at work when certain data 
patterns are observed.” Furthermore, tentative evidence 
suggests that results from experiments hold informative 
value regarding real-world behavior (Englmaier & Geb-
hardt, 2016; Franzen & Pointner, 2013). Nevertheless, 
to strengthen external validity, important results derived 
from ‘the lab’ should be scrutinized in realistic settings. 
For example, future researchers might identify manag-
ers who have recently made an investment decision and 
conduct a subsequent diary study in which these man-
agers are repeatedly asked about the value trajectory 
of their investment, their satisfaction with it, and the 
desired future value development.

Second, the potential for non-response bias and 
common method bias may exist given our low 
response rate and the single respondents in our sam-
ple. While our final response rate of 5.14% is admit-
tedly low, this is well in line with similar studies on 
family firms (e.g., Zellweger et  al., 2012) and refer-
ence points (e.g., Arkes et al., 2008). Moreover, given 
our requirement that respondents needed to be top 
managers in their respective firms and were asked to 
perform an experiment, a low response rate does not 
come as a surprise. However, because we conducted 
an experiment (and did not ask about real life situa-
tions), the low response rate should not impact our 
results. Most important in experimental studies is 

the effective number of respondents. Furthermore, 
along with the results of our pre-test, the results of 
the univariate and multivariate analyses corroborate 
the results of Baucells et al. (2011), thereby providing 
evidence of the reliability and validity of our findings.

Third, we anchored the decisions in our quasi-exper-
iment to an investment situation that would be impor-
tant to the survival of the firm. To prime our partici-
pants, we provided examples of important investment 
decisions without narrowing down or restricting the 
specific situation. This approach may have introduced 
a bias into our study as different investment decisions, 
such as investing in internally developed innovation 
versus acquiring innovation, could lead to or result in 
different emotional attachments for the decision-maker. 
Future studies can build on our experiment by varying 
decision situations, such as R&D decisions, acquisi-
tions, or asset investments, to test how the general dif-
ferences in reference points we detected apply to differ-
ent types of investment scenarios, further advancing our 
knowledge about the heterogeneity of family firms and 
individual reference points of managers in the family 
and nonfamily firm context.

Fourth, given the plethora of possible reference 
points decision-makers may form, our study does not 
claim to be exhaustive. We therefore encourage future 
scholars to extend our findings to other operationaliza-
tions of reference points beyond price levels. Future 
research may benefit from collecting more individual-
level data on the decision-makers, such as personality 
traits or motivational states to further explore the con-
tingency of reference points and to test our model with 
alternate conceptualizations of reference points. Another 
useful extension of our study would be to investigate 
informational conditions for the formation of reference 
points, for instance, expectation and aspiration levels.

7  Conclusion

We aimed to contribute to research on the role of eco-
nomic theories for family businesses by showing that 
the investments of family and nonfamily firms tend to 
vary due to differences in the reference points of their 
managers. Guided by prospect theory, we explored 
how family and nonfamily managers make investment 
decisions under conditions of uncertainty and how 
the organizational context affects decision frames. 
We tested our hypotheses using an experiment with 
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actual managers from family and nonfamily firms, 
thus offering unique insight into multiple relevant 
reference point settings in multiple time series. Our 
findings revealed the importance of price volatility 
to reference points and how the family firm context 
uniquely shapes the investment decisions of their 
managers. As such, we show how incorporating price 
volatility and the framing effect of the decision con-
text can lead to more accurate predictions of manag-
ers’ reference points and the investment decisions of 
family and nonfamily firms.

Appendix A: Instruction for the individual choice 
task (translated from Germany)

A few days ago, on day 0, you made an important 
investment decision for your company (e.g., acquisi-
tion of a firm, or joint venture), which is essential to 
the survival of your firm. However, on the same day 
you took some time off. At your time out, you were 
able to monitor the development of the investment, 
but you could neither manage it nor make decisions. 
Today, the day before your return to work, you once 
again take a look at the investment development since 
your purchase on day 0. Because you can make deci-
sions again when you are back at work the next day, 
you ask yourself how you would feel if you were 
going to sell the investment the next day. You ask 
yourself at what selling price you would feel neutral 
about the sale of the investment, i.e., be neither happy 
nor unhappy about the sale.

On the following screens you will be confronted 
with several decision situations of this kind. You 
will be shown the price development chart start-
ing from the purchase on day 0 until the day before 
your return. The return-on-investment price one day 
before your return is today still unknown. After the 
price sequence is plotted, you will be asked to indi-
cate at which tomorrow’s selling price you would 
just feel neutral regarding the sale. Hence, we want 
you to indicate the selling price at which you would 
have neither positive nor negative emotions about 
the sale of the investment, therefore being neither 
happy nor unhappy. You can choose the price for 
which you would feel exactly neutral by clicking 
on the corresponding price on the graph. This task 
is not about your mathematical skills, and there 
are no right or wrong answers. Instead, we ask you 

to estimate intuitively at which selling price you 
would be neither happy nor unhappy about the sale 
of the investment.

Appendix B: Sample screen for participants
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