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Abstract
Research on some non-human species suggests that an abundance of reproductively viable males relative to females can increase
female choosiness and preferences for longer-term mating and resource investment by males. Yet little research has explored the
potential influence of mate availability upon women’s preferences for signals of men’s commitment and resource provisioning.
Using an experimental mate availability priming paradigm, the present study examined whether women (N = 205) primed with
either mate scarcity or abundance would differ in their expectations for engagement ring size and cost. Results demonstrated that
women who were primed with the belief that good-quality mates are abundant in the population reported expecting a statistically-
significantly larger and more expensive engagement ring relative to women primed with mate scarcity. Results suggest that
women flexibly attune their expectations for signals of men’s investment based, in part, upon their perception of the availability of
viable mates.
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Introduction

An engagement ring is one of the most common, conspicuous,
and costly signals of a man’s commitment to a woman. The
practice is believed to have begun in 1477, when Mary of
Burgundy received a diamond engagement ring from
Archduke Maximilian of Austria (American Gem Society
n.d.). Today, the overwhelming majority of Western engage-
ments involve the purchase of a diamond ring (Diamond
Council of America 2010), costing Canadian men an average
of $4957.25 (RateSupermarket.ca Team 2019). From an evo-
lutionary perspective, engagement ring purchasing is situated
within the broader context of gift giving, which Saad and Gill
(2003) found to be most often directed toward romantic part-
ners. Moreover, they found that men were more likely than
women to report tactical motives for giving gifts to their ro-
mantic partners (Saad and Gill 2003). From an evolutionary
perspective, gift giving could have evolved primarily as a
male courtship strategy to attract and retain mates for both

short- and long-term purposes (Saad and Gill 2003). Indeed,
previous research has demonstrated that men more frequently
compete intrasexually by using tactics of resource possession
and display to attract mates (Buss 1989). Variability in en-
gagement ring size and cost signals men’s resources (Miller
2000), with men’s income being the strongest predictor of
their engagement ring expenditures (Cronk and Dunham
2007). Beyond resource and status signaling, the engagement
ring is also emblematic of a man’s intent to marry the recipi-
ent; thus, this expenditure also overtly signals a man’s com-
mitment to, and willingness to share resources with, that wom-
an. This is important given that women, more than men, adopt
a mating strategy characterized by a preference for longer-
term, less pluralistic pair-bonding (see Arnocky and
Vaillancourt 2017 for review). Women face the adaptive prob-
lem of obtaining the resources necessary for offspring survival
(Hrdy 1999) and are thus sensitive to cues from men that
signal their ability and willingness to invest those resources
(Buss 1989; Waynforth and Dunbar 1995). Indeed, women,
more than men, prioritize resources in a prospective mate
(Buss 1989) and will trade-off other characteristics to satisfy
this necessity (Li et al. 2002).

Although women are particularly sensitive to cues of male
commitment, resources, and provisioning, women can also
vary from one another in their sensitivity toward such cues.
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For example, Hughes and Aung (2017) found that younger
and higher mate value women placed more importance on
long-term mates who provide emotional support, romantic
gifts, and show signs of wealth potential, compared to older
and lower mate value women. Women’s mating strategies and
preferences may also be influenced by external environmental
cues. Recent studies have shown that evolutionarily relevant
cues, such as danger, wealth, and infant presence (Thomas and
Stewart-Williams 2018), as well as disgust (Al-Shawaf et al.
2018), can influence human mating strategies including pref-
erences for relational commitment. For example, in one study,
the participants (men and women) exposed to sexual disgust
stimuli and pathogen disgust stimuli exhibited a reduction in
short-termmating desire (Al-Shawaf et al. 2018). In a series of
studies by Thomas and Stewart-Williams (2018), participants
were shown a variety of stimuli and were asked to indicate
their preferred relationship type for fifty opposite-sex individ-
uals. Participants primed with videos about parental care
showed greater long-term relationship interest, and this result
held only among women when the sexes were examined sep-
arately (Thomas and Stewart-Williams 2018). Furthermore,
priming resource abundance increased short-term relationship
interest in both men and women (Thomas and Stewart-
Williams 2018). Finally, this series of studies demonstrated
that women primed with danger cues selected more relation-
ships in general—both short-term and long-term—than those
who watched the neutral slideshow (Thomas and Stewart-
Williams 2018). This provides evidence that mating strategies
and preferences can change rapidly in response to external
stimuli, such as cues to parental care and resource abundance
(Thomas and Stewart-Williams 2018). One other environmen-
tal context which might affect women’s preference for cues to
resource investment, such as engagement rings, is the ratio of
reproductively viable males to females in the mating
population.

Today, over one-third of women are directly involved in
selecting their own engagement ring (Ross 2017), and some
viral social media coverage has highlighted cases of women
rejecting proposals based on dissatisfaction with ring size
(e.g., Dubuis 2015). Yet to date, little research has explored
factors that might influence women’s expectations surround-
ing engagement ring size and cost. One recent study (Cloud
and Taylor 2019) identified women’s physical attractiveness
as one individual difference variable that is correlated with
such expectations. Specifically, the authors found that men
who imagined themselves mated to a woman who was rela-
tively more desirable than themselves reported that they
would purchase larger, more expensive engagement rings.
Women who imagined themselves mated to a less attractive
man expected a larger and more expensive engagement ring
than if the man were higher in attractiveness. Similarly, Cronk
and Dunham (2007) found that men’s engagement ring expen-
diture increased when they were proposing to a younger

woman, whose youth serves as an indicator of reproductive
potential (Campbell 2004) and contributes to their desirability
as a mate (Buss 1989). Together, these findings suggest
women’s preferences for engagement ring quality increases
alongside their relative mate value.

Women’s mate value is not merely dictated by individual
difference factors, such as youth and attractiveness. Rather, it
is also susceptible to demographic characteristics including
the ratio of reproductively viable males to females in the en-
vironment, typically defined by the population’s Operational
Sex Ratio (OSR, Emlen and Oring 1977). For example, if
there are many reproductively viable males relative to females
in the environment, then femalemate value increases. Females
can afford to be more selective of the males they mate with,
and males must compete more vigorously to attract the rela-
tively scarce females. Indeed, in some non-human species,
research has shown that a male-biased OSR (more males rel-
ative to females) can lead to shifts in female mate preferences,
whereby females become more selective with respect to de-
sired male traits. For example, female killifish (Austrolebias
reicherti) typically prefer larger males. Yet as the proportion of
males decreases in the mating environment, females become
less choosy regarding male size (Passos et al. 2014). Similarly,
in the bushcricket (Steropleurus stali), females become more
selective (again, for larger males) when males are made to be
more abundant, relative to females, in the population
(Bateman 1997). Jirotkul (1999) found that female guppies
(Poecilia reticulate) increased their preference for males with
orange coloration (a mate value characteristic) when the sex
ratio was male biased.

Sex ratios have been shown to influence human behavior
as well. Researchers have identified differences in mating psy-
chology and behavior across both naturalistic sex ratios and
laboratory-based priming experiments that induce perceptions
of high and low levels of mate availability. However, to date,
most of this research has focused on the effects of mate avail-
ability upon intrasexual competition, with relatively little fo-
cus on mate preferences. For example, previous research has
demonstrated that experimentally manipulated perceptions of
mate availability can influence sociosexual orientation,
intrasexual competition, and willingness to engage in aggres-
sive mate guarding (Arnocky et al. 2014, 2016). Research by
Stone et al. (2007) demonstrated that cross-culturally, both
men’s and women’s mate preferences were sensitive to sex
ratios. Specifically, when men were more numerous, they held
lower standards presumably to facilitate partner acquisition.
Alternatively, when men were scarce and women more nu-
merous, women exhibited higher standards presumably to
avoid deception by men seeking short-term relationships
(Stone et al. 2007). Operational sex ratios also play a role in
marital age whereby women tend to marry earlier in popula-
tions where there are more men than women (Marlowe and
Berbesque 2012). Additionally, Marlowe and Berbesque
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(2012) suggest that menopause increases the OSR because it
removes many adult women from the reproductive pool. It is
still unclear, however, whether women might increase their
expectation of engagement ring size, as a signal of men’s
investment and resources, when they believe that viable mates
are abundant versus scarce, with only one study having ex-
plored this topic to date (Griskevicius et al. 2012).
Griskevicius et al. (2012) had participants read one of two
short articles generated for their study. One article highlighted
that the sex ratios on campuses were becoming female biased,
and the other indicated that the sex ratios were becoming male
biased (Griskevicius et al. 2012). Results demonstrated that in
the condition where women were scarce, both men and wom-
en expectedmen to spend moremoney on an engagement ring
(Griskevicius et al. 2012). However, these data are potentially
limited in that the study did not include a manipulation check
to determine the effectiveness of the priming task. As such, it
is unclear whether the differences in women’s engagement
ring preferences were actually due to changes in perceived
mate availability resulting from the priming stimuli, or rather
to some other factor. Although some researchers have recently
argued against the utility of manipulation checks (Hauser et al.
2018; Fayant et al. 2017), others have highlighted their utility
(Foschi 2014), and manipulation checks are widely viewed as
“necessary in a well-designed [social psychology lab] exper-
iment” (Fayant et al. 2017, p. 126). Furthermore, it is unclear
whether the relationship held when the researchers looked
specifically at women’s preferences rather than pooled data
with men included. Ostensibly, the motives underlying en-
gagement ring purchasing and expectations differ between
the sexes, and it is unclear whether the observed effect may
have been driven instead by men’s orientation toward compe-
tition to demonstrate their resource provisioning ability.
Therefore, it remains unclear whether women who are primed
to perceive that mates are abundant actually increase their
preferences for engagement ring size and cost relative towom-
en primed with mate scarcity.

The Present Study

Further research is required to gain a better understanding of
the ecological factors that affect women’s expectations sur-
rounding cues to men’s resource investment in mateship.
The present study aims to address the aforementioned issues
and extend the work of Griskevicius et al. (2012) by examin-
ing women’s preferences for engagement ring size and cost in
relation to experimentally manipulated perceptions of either
mate abundance or mate scarcity, including a manipulation
check to ensure that the task was actually effective at inducing
these mindsets. We hypothesized that women primed with
mate abundance would expect a larger and costlier ring than
women primed with mate scarcity.

Method

Participants

A priori power analysis using G*Power 3.1 indicated a min-
imum sample size of 200 participants in order to obtain statis-
tical power at the .80 level, with Cronbach’s alpha set at 0.05
and a small effect size, d = 0.2. The sample consisted of 205
unmarried undergraduate women between the ages of 17 and
39 (Mage = 20, SD = 2.87). The majority of participants were
heterosexual (84.9%), 2% reported a homosexual sexual ori-
entation, 9.8% bisexual, and 2.9% other. Furthermore, 48.3%
of our sample reported being single and 51.7% were pair-
bonded. The Nipissing University Research Ethics Board ap-
proved this research, and participants provided written in-
formed consent. Participants were recruited through a
university-wide online research participation system, and by
word of mouth. Remuneration consisted of partial course
credit or a chance to win $100.

Procedure

Participants completed self-report questionnaires and a per-
ceived mate availability priming task on a computer in a pri-
vate testing room. The procedure took approximately 25 mi-
nutes to complete. Participants first completed a questionnaire
consisting of a demographics section (age, ethnicity, relation-
ship status). Participants then completed the priming task,
followed by the engagement ring preference measure.

Materials

Priming Mate Abundance Versus Mate Scarcity Previous stud-
ies have shown that perceptions of mate scarcity versus abun-
dance can bemanipulated in humans utilizing a bogusmagazine
article memory task (Arnocky et al. 2014, 2016). Participants
were randomly assigned to one of two conditions, which primed
either mate scarcity or abundance. They read one of two ficti-
tious magazine articles developed by Spielmann et al. (2009). In
the mate scarcity condition, the magazine article communicated
that good-quality mates are often already in relationships, and
that after a break-up, most people remain single for longer than
they expect or desire. Conversely, in the mate abundance con-
dition, the article communicated that good-quality mates are
easy to come by, and that after a break-up, most people can
easily find a new and better romantic partner. This priming task
has shown to be a reliable manipulation of perceived mate avail-
ability, evidenced by subsequent self-reports following exposure
to the articles (Spielmann et al. 2009). The task has also shown
good construct validity, such that scarcity priming increases
intrasexually competitive attitudes and mate-guarding intentions
in men and women (Arnocky et al. 2014) and restricts men’s
sociosexual orientation (Arnocky et al. 2016), relative to
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abundance priming. To ensure that the participants read the ar-
ticle thoroughly, they were asked to indicate the title of the
magazine, and any main conclusions of the article that they
could remember. Following the reading of the article, each
participant was prompted to consider people they personally
know, who are single and available, with whom they could
hypothetically imagine developing a meaningful romantic
relationship if the participant were ever to be single. Those
assigned to the mate scarcity condition were asked to list the
initials of ten people (difficult), whereas those in the abundance
condition were prompted to list one or two people’s initials
(easier), in the space provided to them.

Manipulation Check To assess concerns about being single
and worry about not being able to find a mate, we used rele-
vant items from the 6-item Fear of Being Single Scale devel-
oped by Spielmann et al. (2013). On a 5-point Likert scale
participants rated how true the statements applied to them
from 1 = not at all true to 5 = very true. The scale included
the following items: “It scares me to think that there might not
be anyone out there for me,” “I feel it is close to being too late
for me to find the love of my life,” “I feel anxious when I think
about being single forever,” “I need to find a partner before
I’m too old to have and raise children,” “If I end up alone in
life, I will probably feel like there is something wrong with
me,” and “As I get older, it will get harder and harder to find
someone.” The measure showed good internal consistency as
a composite measure (α = 0.86). We also examined the items
individually as they related to the priming tasks.

Engagement Ring Preference Participants subsequently
responded to an expected resource investment paradigm, asking
them to identify the size and expense of an engagement ring
given to them by a preferred long-term mate. This was used to
examine the possible effect of mate scarcity priming on engage-
ment ring choice in women. Following Cloud and Taylor (2019)
participants were asked, “If your partner were to propose to you
after an extended period of dating, what is the smallest size of
the engagement ring with which you would be satisfied in re-
ceiving?” Participants were shown five identical engagement
rings that differed only by carat weight and cost, ranging from
0.50 carats ($500) to 1.50 carats ($9000), and chose one of the
options. The five engagement rings are coded from 1 to 5, where
1 equals the smallest and least expensive engagement ring.

Results

Manipulation Check

We examined whether participants varied in their random as-
signment along the dimension of current relationship status.
Participants did not differ across conditions in terms of whether

they were currently single (coded as 0) or pair-bonded (coded
as 1), (χ2 (1) = .005, p = .94, two-tailed). We next conducted a
manipulation check to determine whether the priming task was
effective in altering perceptions of mate availability.
Independent samples t tests were conducted to analyze the ma-
nipulation check (the average manipulation check and each
item separately) in relation to the two priming conditions (mate
scarcity and mate abundance). The priming condition did not
differ significantly between the two conditions when consider-
ing the average of all six items together (t(203) = 0.77, p = .22,
one-tailed), although it did trend in the expected direction, mate
scarcity (M = 2.82, SD = 1.12; mate abundanceM = 2.71, SD =
0.98). The priming conditions did, however, differ in terms of
two specific manipulation check items in the anticipated direc-
tion: “It scares me to think that there might not be anyone out
there for me” (t(203) = 2.03, p = .02, one-tailed) and “I feel it is
close to being too late for me to find the love of my life”
(t(203) = 1.88, p = .03, one-tailed), whereby those in the scarci-
ty condition scored higher than those in the abundance condi-
tion, suggesting the manipulation was effective at influencing
participants’ concern about finding a romantic partner and per-
ception that it is too late to find a desirable partner.

Engagement Ring Preference

Next, we examined whether priming condition influenced en-
gagement ring preferences. Given the directional prediction inher-
ent to the model, we utilized an ANCOVAwith a one-way test of
statistical significance. Results showed that women primed with
mate abundance reported expecting a statistically-significantly
larger and more expensive engagement ring (Mscarcity = 1.76,
SD= 0.09, Mabundance = 1.98, SD= 0.09, F(203) = 3.57, p= .03)
relative to women primed with mate scarcity (Fig. 1). When
controlling for the two manipulation check items that varied by
condition, the results did not meaningfully change (Mscarcity =
1.76, SD = 0.81, Mabundance = 1.99, SD = 0.95, F(201) = 3.77,
p = .03). When controlling for both age and current romantic
relationship status, results for priming condition also did not
meaningfully change, F(1, 201) = 3.08, p = .04, one-tailed.
When examining the interaction effect of condition and relation-
ship status, there was no significant interaction. Conversely, nei-
ther age,F(1, 203) = 0.40, p= .27, relationship status,F(1, 203) =
0.82, p = .19, nor either of the manipulation check items
(F(201) = 0.00, p= 0.99 andF(1, 201) = .23, p= .63 respectively)
predicted engagement ring preference. Additionally, when exam-
ining the interaction effect of condition and relationship status,
there was no significant interaction, F(1, 201) = 1.74, p= .19.

Discussion

This study provides a better understanding of whether self-
perceived mate availability influences women’s expectations
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surrounding engagement ring purchases as a putative cue to
men’s resource investment in long-term mateships. Using a
novel engagement ring expectation measure (Cloud and
Taylor 2019), results suggested that when women perceive
mates to be abundant, they increase their expectations of cues
to long-term investment by men, relative to when mates are
scarcer. In other words, when the environment allows for in-
creased mate choice and expression of mate preferences
among women, they will increase their expectations for men’s
resource investment relative to environments in which mates
are scarce.

The present research improved upon previous work on this
topic in a few notable ways. Specifically, our study aimed to
replicate and extend the work of Griskevicius et al. (2012)
who identified that men and women (pooled together) antici-
pated a more expensive ring purchase when primed with a
male-biased sex ratio. The present research specifically exam-
ined women’s (instead of women and men pooled together)
preferences for engagement ring size and cost to isolate the
effect of perceived mate availability on women’s mate prefer-
ences. The present research also ensured that the mate avail-
ability priming manipulation that was employed was indeed
effective at inducing group differences in participants’ percep-
tions of mate availability (i.e., use of a manipulation check).
Findings from the present study help to form a more cohesive
body of literature on engagement ring preferences that incor-
porates methods used in previous studies. The engagement
ring scenario used in the present research provides a visual
cue to participants of engagement ring size preferences, as
opposed to the 12-point scale of varying costs from “$500 or
less” to “over $3000” in $250 increments as in Griskevicius
et al. (2012). This aforementioned scale is problematic be-
cause in Canada, the average amount spent on an engagement
ring is over $4900 (RateSupermarket.ca Team 2019). Thus,
even the most expensive option on the scale (adjusted from
American to Canadian dollars) would still be much less than
the average cost of an engagement ring. In the present

research, the additional visual cues gave participants the op-
portunity to understand each ring’s value and cost without
needing to assess prior engagement ring knowledge or famil-
iarity. We also provided participants with more flexible op-
tions to choose from, with options ranging from $500 to
$9000.

Another area of research that this study builds upon is the
role of perceived mate availability and its influence upon hu-
man mating psychology and behavior. The current research
indicated that perceived mate availability affects mating deci-
sions in the form of expected economic expenditures regard-
ing men’s costly investments in engagement rings. Previous
research has also shown that monetary decisions and consum-
er spending are related to mating effort in men, whereby in-
ducing mating goals in men increased their willingness to
spend on conspicuous luxuries (e.g., new car, new watch,
new cell phone) but not basic necessities such as basic toilet-
ries or household cleaning products (Griskevicius et al. 2012).
However, the researchers did not specifically look at how
perceptions of mate availability might influence these deci-
sions. Perhaps mate availability also influences other areas
of consumer behavior and financial decisions that are related
to mate attraction or retention aside from engagement ring
purchases, which would be an interesting area of study.
Further, it would be valuable to investigate actual
expenditures rather than reported willingness to make such
purchases as was the case in Griskevicius et al. (2012) and
in the present study.

There were some notable limitations to the present study.
First, our sample was restricted in age to women between 17
and 39, with a mean age of 20. Perhaps engagement ring
expectations might change with age, and this would be an
interesting area for future study. Nevertheless, for our pur-
poses, the sample of undergraduate students was a good
starting point since women at this age (~ 20) might be thinking
about engagement ring costs. According to Statistics Canada,
women marry for the first time at 29.6 years of age (Milan

Fig. 1 Left panel shows group differences in ring size/cost by mate availability condition. Right panel demonstrates the frequency with which each ring
was selected across mate availability groups
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2011). But, according to a recent study, the average length of
an engagement is about 14.5 months, placing the average age
of engagement around 27 years old (Zaleski 2015).

One other important limitation of the present study may
have been our choice of manipulation check measure, which
was adopted because of its previous use with this priming task
by other researchers (Spielmann et al. 2009). Ostensibly, the
priming task ought to induce group differences in a measur-
able psychological mindset or attitude surrounding, in this
case, the availability of mates. Some researchers have sug-
gested that these measured changes in mindset should then
mediate links between the priming task and the outcome var-
iable (see Lench et al. 2014; c.f. Hauser et al. 2018). Although
we found some support for the efficacy of the manipulation
when examining items individually, none of these items, in
turn, correlated with ring preferences. It is possible that the
manipulation check items are not adequate for capturing per-
ceived mate scarcity. For example, none of the items directly
ask about participants’ perceptions of how many adequate
mates are available in the population, but rather items are
vaguer in referring to difficulty in attracting mates. Such chal-
lenges could lie in other factors, such as one’s own perceived
mate value or perhaps even the total population (small city
versus large city) which might affect available mating options.
It is also possible that the priming task might be influencing
ring preferences for a reason other than mate scarcity percep-
tion. Future work should seek to optimize mate availability
priming stimuli and the items used to ensure that differences in
perceived mate availability have been induced.

Another important area of further research lies in the ex-
amination of men’s willingness to provide resources to wom-
en. Griskevicius et al. (2012) found that when primed with
mate scarcity, men but not women chose sooner but smaller
monetary gains, were less interested in saving money, and
were willing to increase their credit card debt, suggesting that
perceived mate scarcity does not merely trigger a sex-general
change in mating psychology across men and women.
Interestingly, Griskevicius et al. (2012) found a combined
effect of mate scarcity upon expected ring expenditures for
men and women. This indicates that mate scarcity might in-
dependently influence men’s willingness to provide signals of
resource provisioning to women. Future research should ex-
amine men’s anticipated spending on engagement rings under
varying conditions of perceived mate availability.

Future research might also investigate within-participant
changes in mating strategy in response to mate availability
priming stimuli. Although most work in the area of mate
availability has relied on between-group comparisons, recent
evidence using a within-participant design has shown that
mating strategies can change rapidly in response to external
stimuli, such as cues to parental care and resource abundance
(Thomas and Stewart-Williams 2018). Implementation of
such a design might help to determine whether differences in

engagement ring expectations are indeed the result of the
priming stimuli.

Investigating engagement ring size and cost expectations is
a relatively new but valuable index of resource and commit-
ment provisioning. Engagement proposals are constructed in a
particular way because it seemingly sends a message about the
strength of a couple’s relationship. Previous research has in-
dicated that after reading about the engagement of a hypothet-
ical couple, participants perceived the relationship to be stron-
ger when a diamond ring was presented during the proposal
rather than another kind of ring or no ring at all
(Schweingruber et al. 2008). Furthermore, a traditional pro-
posal with the use of a diamond engagement ring could pos-
sibly be a couple’s attempt to send signals that will create
support for their relationship among their friends and family
(Schweingruber et al. 2008). Thus, this research is important
in helping to understand deeply ingrained cultural values
around proposals and engagement rings and sheds light on
the fact that perceived mate availability might be contributing
to this widely accepted phenomenon.

One of the diamond industry’s best-known messages is the
“two-month salary” rule, which states that a proposer should
buy an engagement ring worth 2 months of their salary
(Schweingruber et al. 2008). Although such cultural expecta-
tions surrounding the cost of engagement rings are widely
known, little research to date has explored individual differ-
ences in these expectations from an evolutionary perspective.
The investment in an engagement ring is a very costly one,
and it is important to understand the conditions that may pre-
dict women’s expectations for men’s spending in this domain.
The current experimental research showed that women expect
increased investment by men in environments where women
perceive prospective mating options as abundant rather than
scarce. The relative number of same-sex rivals and available
mates serves as a powerful environmental cue to human be-
havior, one of these being economic spending on engagement
rings, a putative cue to long-term investment.
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