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“We are born with impulses that draw us to others and that later in life make us care about 
them.”  

Frans de Waal, Our Inner Ape: A Leading Primatologist Explains Why We are Who 
We Are 

 
 
 
 
 



	  

	   	   	  

ABSTRACT 
 
This dissertation is a set of three studies focusing on the implications of evolutionary 
psychology (EP) to consumer behavior research. EP derives from the Darwinian theory of 
evolution and posits that just as our bodies are subject to natural and sexual selection, also our 
minds are adapted to their environment and, as such, we can investigate the biological basis of 
our behaviors. The first study is a theoretical article, focusing on the effects of hormone 
oxytocin (OXT) on consumer behavior. OXT has been shown to have effects on maternal 
care, attachment, relationships, and trust. This hormone is the focus of studies in behavioral 
economics, psychology and neurology, with obvious implications for consumer behavior. 
Previous studies on OXT have shown that oxytocin is related to our social life, i.e. related to 
situations with family and friends, as well as increasing our attention to the social cues in our 
faces (as eye gaze and smiles). Research on OXT and other hormones opens a new era of 
interdisciplinary studies on consumer behavior, in which researchers can incorporate 
psychometric measures (answered by research subjects) to biological features, as OXT, 
endorsing and validating findings that go beyond responses to questionnaires. It is thus 
possible to investigate the biological basis of consumer behavior regarding the effects of OXT 
on measures such as brand trust, and others. The second article is an experimental study, 
double-blinded, that checks the effects of OXT on brand trust. The results show that OXT is 
context-dependent, and it shows its most prominent results when the brand relates to social 
situations (friends and family). Three experiments were conducted comparing known and 
unknown brands, the country of origin effect and social and status brands. Known and 
unknown brands improved their brand trust measures when respondents were under the effect 
of OXT compared to placebo. Furthermore, social brands had the most pronounced effects of 
OXT when compared to status brands. Thus, this is first study to show positive effects of 
OXT on brand trust. The final study is an investigation of the post-modern epistemology to 
the positivist paradigm in the sex vs. gender subject. Various researchers posit that gender is 
as a new paradigm for our generation, in which every individual can choose his set of male 
and female characteristics. But when comparing the effect of biological sex vs. gender (using 
the Bem Sex-Role Inventory) in retaliatory behaviors in a consumer setting, only sex was able 
to explain the differences in behavior, not gender. Although post-modernists affirm that our 
biology only affects our gender as far as our genitals are concerned, differences in retaliatory 
behaviors are better explained by sex, not gender, corroborating the positivist epistemology. 
 
Keywords: Consumer behavior, Evolutionary Psychology, Marketing, Oxytocin.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



	  

	   	   	  

RESUMO 
 
Essa tese é um conjunto de três estudos tendo como pano de fundo teórico a psicologia 
evolucionista. Esta deriva da teoria da evolução darwiniana e postula que, assim como nossos 
corpos foram sujeitos à seleção natural e sexual, também nossas mentes são adaptações ao 
ambiente e por isso podemos investigar as bases biológicas de nossos comportamentos. O 
primeiro artigo, teórico,  foca no hormônio oxitocina, cujos efeitos vão do cuidado materno 
até a confiança. Esse hormônio é objeto de estudo da economia comportamental, da 
psicologia e da neurologia, com implicações óbvias para o comportamento do consumidor. 
Estudos prévios comprovam que a oxitocina é um hormônio relacionado à nossa vida social, 
i.e. relacionado a situações com família e amigos, além de aumentar nossa atenção às “pistas” 
sociais em nossas faces (como olhares ou sorrisos). A pesquisa com oxitocina, e outros 
hormônios abre uma nova era de estudos interdisciplinares no comportamento do consumidor, 
na qual os pesquisadores podem aliar medidas psicométricas respondidas pelos sujeitos de 
pesquisa, mas adicionando o elemento biológico, referendando e validando achados que vão 
além de respostas a questionários. É possível, assim, investigar as bases biológicas do 
comportamento do consumidor. O segundo artigo é um estudo experimental, duplo-cego, que 
verifica os efeitos da oxitocina na confiança da marca. Os resultados mostram que a oxitocina 
tem efeito dependente do contexto, sendo seus resultados mais proeminentes quando as 
marcas se valem de apelos que relembrem família e amigos. Foram realizados três 
experimentos, comparando marcas conhecidas e desconhecidas, efeito do país de origem e 
marcas sociais e de status. Marcas conhecidas e desconhecidas tiveram a confiança 
aumentada quando os respondentes estavam sob o efeito da oxitocina, quando comparado 
com o placebo. Além disso, marcas sociais tiveram efeitos mais pronunciados da oxitocina, 
quando comparados com marcas de status. Assim, fica pela primeira vez registrado o efeito da 
oxitocina na confiança da marca. O último estudo é uma investigação sobre a epistemologia 
relativista comparando-a ao paradigma positivista na questão sexo vs. gênero. Muito se fala 
do gênero como novo paradigma para nossa geração, na qual cada indivíduo poderá escolher 
seu conjunto de características femininas e masculinas. Mas, ao comparar o efeito do sexo 
biológico vs. o gênero (usando o inventário sexual de Bem), somente o sexo foi capaz de 
explicar as diferenças de sexo, não o gênero. Apesar de relativistas culturais afirmarem que a 
biologia do sexo só influencia a genitália dos seres humanos, o comportamento de retaliação 
em comportamento do consumo é explicado pelo sexo, e não pelo gênero dos indivíduos, 
corroborando a epistemologia positivista.  
 
Palavras-chave: Comportamento do Consumidor, Psicologia Evolucionista, Marketing, 
Oxitocina. 
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1 GENERAL INTRODUCTION 

	  
In my teens I found a book in my fathers’ library, “The naked ape”, by Desmond Morris 

(1968). It is an eye-opening book, written with wit, and describes human behavior as a part of 

Darwinian evolution.  I read it during my undergrad years, and its findings stroke me as 

genius and scientifically rigorous, things I could not see in marketing research in particular or 

business research in general, during my undergrad classes. All of our theories seemed to me 

without data, without rigor, without a theory that integrated marketing and business life to 

human life.  

As a PhD candidate, my goal was to integrate evolutionary theory to marketing 

research. I read all I could find on evolution, from Darwin (1888) to E. O. Wilson’s (1975) 

seminal work “Sociobiology: the new synthesis”. And then I found Gad Saad’s books (2007, 

2011), who has been working with evolutionary psychology applied to consumer behavior for 

more than 20 years. His work made me feel that I was not an only warrior fighting to 

transform marketing into an integrated body of scientific work. I was fortunate enough to 

study under his tutelage.  

In Saad’s (2008) words, human beings, obviously, are biological beings. We were 

selected and shaped by evolution as any other animal, cell or virus on this earth. This may 

seem obvious, but he draws attention to marketing scholars’ “collective amnesia” regarding 

the evolutionary roots of our behavior. Indeed, this is a topic understudied in marketing 

journals (Saad, 2007, 2008, 2011). 

As such, this dissertation is a collection of three articles having the evolutionary roots 

of our behavior as backgroung and metatheory. The layman knows that there is something 

called “human nature”. A behavior observed in virtually all dogs is tail shaking and there are 

some behaviors that are ubiquitous to humans. Language is one of them. Living in groups, 

cooperating with one’s peers is another one (Pinker, 2005).  
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As such, the first two articles focus on a neuropeptide, oxytocin (OXT).  The 

understanding is that humans are just like any other animal, and we have impulses and 

instincts that are influenced by hormones in our brains and our bodies, just as Darwinian 

evolutionary theory predicts. Unfortunately, marketing researchers are not as open to this idea 

as the layman, and the lack of studies in the most prominent journals of our field shows that 

(Saad, 2008). My study helps to bridge this gap.  

 OXT has been the focus of research trying to understand trusting and cooperative 

behavior amongst humans. My first article is a theoretical investigation of what has been 

found on the effects of OXT on human behavior and it draws a list of variables of interest to 

be studied on the relationship of OXT and consumer behavior.  

The second study is an investigation of the effects of OXT on brad trust and related 

measures. Three experiments were designed to test if OXT had any effect on brand trust.  

The final paper focuses on a different issue: gender and sex differences on consumer 

behavior. The idea for this paper came when reading an article in “The Washington Post” that 

attested that Sweden was adding a genderless pronoun to their language because they regard 

gender as a meaningless construct (Noak, 2015). Evolutionary theory opposes that notion: 

males and females of most species are subject to different evolutionary pressures, and as such 

they should behave differently in certain circumstances. This is the case for retaliatory 

behaviors: men and women should behave different when presented with different service 

failures situations. I designed a scenario- based vignette experiment (Rungtusanatham, Wallin 

& Eckerd, 2011) to compare difference in retaliatory behaviors using biological sex or gender 

(using the Bem’s (1981) Sex-Role Inventory) as independent variables. Evolutionary 

reasoning predicts that biological sex will entail more differences, whereas the post-modernist 

view posits that gender is irrelevant, people can choose whichever gender they identify with. 

In the following pages we will see which one entails better results. 
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2 PERSPECTIVES FOR OXYTOCIN IN CONSUMER BEHAVIOR RESEARCH 

 

2.1 INTRODUCTION 

“Liquid trust” is a product manufactured and commercialized by a company based in Boca 

Raton, Fl. It promises to help people get their way, as journalist from the online journal 

“Thought Catalog” describes it. Armed with the spray, she tried to return old warn shoes and 

clothes in Manhattan and also to make her boyfriend do what she says (Berliet, 2013). That is 

what most people have in mind when we talk about OXT and what it can represent to 

consumer behavior research. As I dig deep into the works of OXT in our brains and body, I 

will try to deconstruct this idea and show that indeed, there are neurobiological bases for our 

behavior, but no magic pill, nor spray for that matter, will ever give us clean cut results. 

OXT is a molecule present in our brains and our bodies, and it can be the cause of a 

few behaviors, such as trust, attachment, and love (Bartz, 2011). It is an ancient molecule, and 

we can find it in all mammalian animals. OXT is better unsdertood for its peripheral effects: it 

induces labor contractions and milk letdown in women (Domes et al. 2010). It may seem 

surprising to some, but OXT, and other molecules for that matter, also influence our brains 

and our behavior. As Saad (2007) calls marketing researchers to study the biological 

underpinnings of human behavior, OXT is essential for marketing, if we wish to understand 

the hormonal roots of our behavior.   In the following sections you will discover how OXT 

works and how marketing researchers can use it in consumer behavior studies.  

 

2.2 HOW OXYTOCIN WORKS  

Oxytocin (OXT) is known in lay circles as the “love hormone” (Bartz et al., 2011) and is 

associated with increased trust among humans, mainly after the seminal work of Kosfeld et al. 

(2005) in which the authors infused participants of the trust game either with a dose of 
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intranasal OXT or a placebo and demonstrated that OXT increased trust and trustworthy 

behavior among the participants.  

After that paper the interest on applications of OXT in social psychology, psychiatry, 

economics and neuroscience skyrocketed, according to Bartz et al. (2011), between 2001 and 

2011 four times more papers were published on the matter. One can only deduce that the next 

logical step is to verify the importance of OXT in consumer relationships. But first let’s begin 

with a review of the neurophysiology of OXT and its multiple roles in behavior, that reach 

further than only love and attachment.  

The research on OXT began in 1909, when a researcher called Henry Dale discovered 

that the extracts of the feline pituitary gland caused contractions in pregnant cats (Guastellla 

et al., 2013). This is what physicians call peripheral OXT system, because it works outside of 

the brain. After that first discovery, OXT continued to spark interest of research in both 

human and animal behavior, as virtually all-vertebrate species possess OXT or OXT-like 

hormones that facilitate reproduction (Dumais & Veenema, 2015).  In the peripheral human 

nervous system, OXT can induce contractions during labor (naturally or exogenously 

administered, intravenously) and facilitate lactation in women (again, both naturally or 

exogenously administered, intranasaly). OXT studies benefited greatly of the studies of one 

little rodent species: the prairie voles. These small animals exhibit alloparental care of 

offspring and form monogamous pairs.  When compared to a similar species, the montane 

voles, which are more aggressive and are more promiscuous, OXT and OXT receptors in the 

brain are thought to be the cause of the differences (Beery, 2015). Neuroimaging studies do 

not grasp the multitude of OXT receptors in the brain, therefore the most common form of 

research in this area are causal studies infusing participants with intranasal OXT (Guastela et 

al., 2013).  
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In behavioral human experiments the spark was ignited by the seminal work of 

Kosfeld and colleagues in 2005, as mentioned above. The majority of the studies use the 

intranasal administration of OXT because, according to Guastella et al. (2013) the absorption 

of the intranasal form of OXT can, potentially, cross the blood-brain barrier, fact that is 

confirmed by VanIjzendoorn and Bakermans-Kranenburg (2011) affirming that the use of 

intravenous OXT does not cross this same barrier, producing no behavioral outcomes. But 

there are also two other methods that researchers could use in OXT studies: (1) OXT 

measurement in bodily fluids such as saliva, urine, blood or cerebrospinal fluid and (2) 

correlational studies dealing with genotyping OXT receptors polymorphisms (Heinrichs et al., 

2009). Most studies dealt with intranasal OXT administration because neuroscientists have 

not reach consensus as to which degree bodily fluids represent the correct amount of OXT in 

the brain. There are only a few genotyping studies because it is still a very expensive 

technique (Heinrichs et al., 2009). As such, this paper focuses mostly with exogenously 

administration of OXT.  

 Guastella et al. (2013) is particularly important for any CB researchers interested in 

OXT research, because it posits the guidelines regarding standardization procedures when 

using intranasal OXT. The administration of OXT is also the preferred use in experimental 

designs as to guarantee internal validity and explore causation, as Beery (2015) states: 

peripheral measurement of OXT via saliva or cerebral-spinal fluid is only moderate correlated 

with brain OXT levels. An additional difficulty of measuring peripheral OXT is that OXT 

molecular structure is almost identical to vasopressin, another pituitary hormone associated 

with social behavior, and they differ only by two aminoacids, making the exogenous 

intranasal administration of OXT more reliable (Beery, 2015; Dumais & Veenema, 2015). 

VanIjzendoorn and Bakermans-Kranenburg (2011) also affirm that, in addition to intranasal 

administration of OXT, double-blind experiments, in which both the participants and the 
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researchers are unaware of the content of the vessels containing OXT are crucial to guarantee 

causation.  

Having explained how OXT works both peripherally and in the brain and why 

exogenous administration of OXT is the preferred method of investigation, what have the 

researchers discovered so far as to the effects of OXT in behavior? Is it really the “love 

hormone”?  

 

2.2.1 Oxytocin = Love?  

As most marketing scholars are not familiar with neuropsychological terminology, it seems 

appropriated that we make a pause to explain what we mean by social and affiliative 

behavior: as a species, humans evolved specific solutions to their environment and were 

subject to Darwinian evolution. Saad (2007) affirms that human behavior can be considered 

with reference to the four Darwinian modules that have evolved to solve specific problems in 

our evolutionary history: (1) the survival module, which relates to nourishment, shelter, and 

protection; (2) the reproductive module, which entails mating and sexual display; (3) the kin-

selection module, which incorporates investment in one’s kin, such as nurturing children and 

family, and (4) the reciprocation module, which relates to friendships and coalitions. 

Regarding the role of OXT and the effects it can have on social behavior, we mean that OXT 

plays a role in the kin-selection and the reciprocation module, meaning that it has effects in 

the relationships among kin and friends. So, when I affirm that OXT relates to social and 

affiliative behavior, bare in mind I mean kinship and friends and those relationships that 

permeate human life. 

The first studies seemed to agree with this view: OXT indeed seemed to promote 

social and affiliative behavior (Bartz et al., 2013; Bethlehem et al., 2014, Van IJizendoorn & 

Bakermans-Kranenburg, 2012). In Kosfeld et al. (2005) seminal work, participants played a 
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version of the trust game in which they were either assigned to the OXT treatment or the 

placebo (carrier minus the hormone) then later asked to transfer an amount of money, which 

the researchers called monetary units (MU) to a trustee. The OXT group transferred a mean of 

9.6 MU, in comparison with 8.1 MU from the placebo group (p<0.05, one tailed). After that 

study there were several published investigating different versions of trust and cooperation 

between humans and VanIjzendoorn and Bakermans-Kranenburg (2011) provided us with a 

meta-analysis of the results, in which the mean effect size was d=0.43 (p<0.01), being higher 

for the OXT groups. For these authors, OXT increasing trust in the in-group makes sense 

from an evolutionary perspective, because it can potentially enhance the inclination to protect 

offspring and to affiliate with the in group, but the results are not invariable throughout all 

contexts and situations: since before this meta-analysis there has been a suspicion that, if 

OXT could increase in-group affiliation, it could also increase out-group aversion 

(VanIjzendoorn & Bakermans-Kranenburg, 2011).  

Bartz et al. (2011) says that these seemingly puzzling results in OXT research will 

give us a cleaner picture of the neurobiological bases of trusting and affiliative behavior.  

Several studies investigating the role of OXT in social and affiliative behavior found either 

null results or context-dependent effects (Heinrichs et al., 2004; Bartz et al., 2011; De Dreu et 

al., 2010). According to Bartz et al. (2011) almost half of the studies dealing with trust, 

cooperation, attachment, i.e. prosociality, found no significant main effects between theses 

variables and the use of exogenous OXT. As Beery (2015) puts it “oxytocin cannot be defined 

by anyone of its functions” (Beery, 2015, p. 6). If this theory piece is to achieve its goal, we 

must first to debunk the association between “love” and “oxytocin” regardless of context and 

individual differences.  

Let us begin with the review done by Bartz et al. (2011), in which the authors affirm 

that the effects of OXT on trust vanish if the trustee is portrayed as unknown, unreliable or is 
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a member of a social out-group. In addition, 43% of the published studies (until 2011) showed 

no main effect of OXT, 63% reported situational, context-dependent and individual 

differences as moderators. So much for Love = OXT.  

The explanation for these results requires an integrative approach, in which scholars 

will account for context and individual differences when analyzing the effects of OXT in 

behavior (Bartz et al., 2011, Bethlehem et al., 2014). For Van Anders, Goodson and 

Kingsbury (2013) OXT can act as a social amplifier. Bartz et al. (2011) affirm that OXT has 

been proven to enhance gaze to the eye region, perhaps the most emotional revealing part of 

our bodies. As Bartz et al. (2011) states: 

Increasing people’s attention to social cues can be expected to magnify 
prosociality when dealing with familiar, close or reliable others but diminish 
prosociality under situations of competition, uncertainty or when interacting 
with outgroup members (Bartz et al., 2011, p. 306). 
 
 

Bethlehem et al. (2014) propose the following framework to understand the seemingly 

contradictory and context dependent effects of OXT (Figure	  1). As seen in Figure	  1 OXT 

reduces anxiety, but it does not have an anxiolytic invariant effect:  it only reduces social 

anxiety (interactions with other people). And it may only work as an anxiolytic for a member 

of the in-group but not for the out-group. The in-group is composed of familiar individuals, 

usually perceived as “one of us”, whereas out-groups are composed of different or competing, 

unfamiliar individuals (Shalvi & De Dreu, 2014).  
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Figure 1 – The Oxytocin System 

 
Source: Adapted from Bethlehem et al (2014) 
 

OXT also positively affects the social reward system: it makes people interaction more 

pleasurable. Behtlehem et al. (2014) states that OXT increases the “liking” and “wanting” for 

social interaction. Both of these primary effects positively affects social cognition, as shown 

by Ellenbogen et al. (2012), mainly by enhancing memory for faces and attention to the eye 

area, making people more aware of subtle social cues. Which it really translates in any social 

cues being more salient: if someone poses a threatening face, this too will be more salient. In 

the words of Bethlehen et al. (2014, p. 2): “Anxiety and social reward sensitivity (…) might, 

in a given context, either promote or impede social behavior”. Which researchers have yet to 

account for is the valence of the context or the environment (positive or negative). That is 

exactly why we cannot affirm that oxytocin = trust because OXT can make people more 

aware of negative cues on the environment, and thus increase aggression, contrary to popular 

beliefs nowadays (Bethlehem et al., 2014; Bartz et al, 2011; Van Anders et al., 2013).  

 

2.3 FUTURE RESEARCH FOR OXYTOCIN IN CONSUMER BEHAVIOR 

Knowing how OXT works and its possibilities, what is the pathway for future research in 

consumer behavior? I created a list with few variables that should interest both academics and 



	  

	   	   	   12	  

practitioners, deriving from work previously done in psychology and neuroscience. Keep in 

mind this is not a definitive list of the only variables that OXT may affect in consumer 

behavior, but mainly a tentative list of the first ones to be investigated. 

 

2.3.1 Trust (interpersonal and brand trust) 

The seminal work by Kosfeld et al. (2005) showed that participants infused with OXT, when 

playing a version of the “trust game” transferred 18.5% more money to their counterparts than 

participants infused with the placebo. This study opened the path to more behavioral 

economic studies with the prisoner’s dilemma, the cooperation game (Declerc, Boone & 

Kiyonari, 2013) and the dictator’s game (Israel et al., 2009). These were all instances in 

which intranasal OXT was used to validate interpersonal trust or cooperation. But, up until 

now, we had no studies in marketing and/or consumer behavior investigating the role of OXT 

in interpersonal trust (between vendor and customer, for instance). Many companies use 

personal sales (Avon, Mary Kay, car dealerships, etc.) as a means to promote their products/ 

services. It seems, by the economic literature, that OXT plays a role in trust between vendors 

and customers, and marketing literature could benefit from the investigation of this 

relationship. 

Furthermore, brand trust is a concept that was the subject of a Nature article (Fürst et 

al., 2015) in which the authors investigated if OXT increased trust between consumers and 

brands. The results were that OXT increased trust for brands (previously screened as high or 

low attachment to the consumers). Infusing participants with OXT increased the means for 

brand trust both in the high and low attachment categories. This opens a broad range of 

studies regarding brands: in addition to brand trust researchers could focus in the antecedents 

and consequents of brand trust such as brand familiarity, brand attachment, affect whilst 

investigating the influence of OXT on these measures. Also, one could try to replicate the 
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effects of OXT (intranasal infusion) by using hugs, handshakes and measuring the salivary 

OXT to verify if this social stimuli influence the OXT receptor system.  

 

2.3.2 Celebrity Endorsers  

The use of celebrity endorsers is common practice by advertisers (Erdogan, Baker & Tagg, 

2011). But is it effective? The results are mixed, mainly because endorsement can go really 

wrong when the celebrity in question is not perceived as a “match” with the product (for 

example, Barcelona’s fans would buy products endorsed by Lionel Messi but not Cristiano 

Ronaldo).  OXT can play a role in identifying when celebrity endorsers match the image of 

the brands in question (as per attachment). For example, we can measure salivary OXT levels 

when a celebrity is used as an endorser to the brand. The higher OXT levels, the higher the 

attachment to both the endorser and the brand.  

Fürst et al. (2015) have stated that OXT works with brands that participants already 

recognized as being of high attachment to them, with or without the use of endorsers. But for 

practitioners, it is important to know if endorsers increase the likeability of brands and/or 

products in all sorts of situations, e.g. local endorser or foreign? Males appeal more to females 

and vice versa? What is the role of OXT in increasing the likeability of a brand using an 

endorser? These are the questions that consumer behavior research has yet to answer.  

 

2.3.3 Gift Giving 

In their seminal paper, Kosfeld et al. (2005) participants of the experiment played a version of 

the trust game. Participants received an endowment of 12 monetary units (MU) and could 

chose to transfer a range of 0 to 12 MU to a trustee. Investors infused with OXT transferred 

more MU to their trustees, i.e. 18.52% higher transfers than the placebo group. Based on this 

results we can suggest that marketing researchers investigate the role that OXT plays on gift 
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giving. Saad (2011) states that gift giving is a part of our biology, relating to the reciprocation 

module. Friends and family give gifts in order to maintain and show that they value these 

relationships. I postulate that OXT is involved in gift giving practices among humans, and 

people infused with OXT ought to give larger and more expensive gifts to their counterparts.  

 

2.3.4 Donations 

Huffmeijer, Alink, Tops and Bakermans-Kranenburg (2012) investigated if OXT had a 

moderating effect on donations in relation to parent withdrawal in infancy. They found that 

OXT increased donations for participants that reported low parental withdrawal in infancy. 

Lin et al. (2013) is one of these studies: the authors investigated if OXT had a positive effect 

on public service announcements (PSAs) and the use of intranasal OXT increased donations 

by 56% when compared to the placebo group.  Marketing researchers could replicate this 

study to see in which conditions OXT affects donations. 

 

2.3.5 Retaliation 

Until now I have been suggesting variables to be studied under the influence of OXT that are 

“positive” such as trust, gif-giving and donations. Bu as mentioned in the literature review 

OXT is not equal to love. Grillon et al. (2012) and Shalvi and De Dreu (2014) performed 

experiments in which they investigated the “dark” side of OXT.  

Grillon et al. (2012) demonstrated that OXT makes people more anxious when 

evaluating an unpredictable threat (shocks administered randomly). Shalvi and De Dreu 

(2014) showed that people were more prone to lie when protecting their in-group. 

Extrapolating these “dark” side results, researchers could investigate the role OXT plays in 

retaliatory behaviors. Does it make people more or less prone to retaliate? 
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In consumer behavior, firms deal with retaliation from consumers. After a service 

failure, your best customers could turn into your worst enemies (Gregóire & Fisher, 2008). If 

we buy into the whole OXT = love idea, OXT may turn people less prone to retaliate. But as 

Bosh et al. (2005) found that in rats, OXT is linked to increased maternal aggression. 

Researchers should dwell these hypotheses and propose experiments that test them 

accordingly.  

This tentative list is a first attempt to encourage marketing researchers to venture this 

path, in the name of interdisciplinarity and also to make our discipline a more integrated and 

scientific rigorous field.  
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3 AN EXPERIMENTAL APPROACH ON THE RELATIONSHIP BETWEEN 
OXYTOCIN AND BRAND TRUST 

 

3.1 INTRODUCTION  

Morgan and Hunt (1994) wrote a prestigious and influential paper that is cited as part of any 

literature review on trust by marketing scholars, in which they define trust “as existing when 

one party has confidence in an exchange partner's reliability and integrity” (Morgan & Hunt, 

1994, p. 23).  Definitions of trust teem in consumer behavior and marketing literature, but 

very few of them account for trust as one out of biological adaptations. Yes, we can define 

trust in a myriad of ways, but many scholars in psychology, economy and neurological 

science are defining trust by its biological underpinnings. Marketing scholars should also 

consider these foundations when researching the fundamentals of trust (Fürst et al., 2015, 

Zak, 2011).  

Consumer research should fundamentally be an interdisciplinary field (Saad 2007, 

2008, 2011). Saad (2007) argues that the most important scientific projects require some form 

of interdisciplinary work. Other authors, such as Simonson, Carmon, Dhar, Drolet and Nowlis 

(2001), affirm that consumer researchers should “apply, test, and extend theories developed in 

other disciplines” (p. 267). Simonson et al. (2001) also state that novel research streams could 

have a significant impact in the field and often contribute to theory development. In addition, 

Saad (2008) urges consumer researchers to consider consumer behavior under the tenets of 

biology, using their tools to reach for more consilience, which means that consumer behavior 

should be part of a unified and well-integrated body of knowledge.  

Human behavior in general, and consumer behavior in particular, should be 

understood as part of our biology (Saad 2007, 2011). In terms of our biological features, some 

of the most important are the hormones that affect our behaviors.  
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This paper aims to answer calls by Simonson et al. (2001) and Saad (2008) to extend, 

apply and test findings of the neurophysiological field, that is, the role of oxytocin (OXT) in 

trust behaviors among consumers – a research stream that has already been the subject of 

several studies in physiology (Ellenbogen, Linnen, Grumet & Joober, 2012; Zak, Kurzban & 

Matzner, 2005) and economics (Zak, 2011). The trend seems to be catching on in consumer 

research and there are also at least three studies that investigate the relationship between OXT 

and consumer behavior (Lin et al., 2013; Alexander, Tripp & Zak, 2015; Fürst et al., 2015).   

OXT is a molecule naturally found in our bodies and it is used as a medicine to induce 

contractions during labor and to help the production of milk during breastfeeding (Ellenbogen 

et al., 2012). Recently OXT has been studied in the context of economics by Zak, Stanton and 

Ahamadi (2007) as a hormone that enhances trust. OXT can be infused in research 

participants intranasally, or it can be increased naturally by facial cues, hugs or handshakes 

(Young & Alexander, 2012). However, as pointed out by Zak et al. (2005), the physiology of 

interpersonal trust is just beginning to be examined.  

Trust is part of everyday life in the consumer realm. Consumers engage in trusting 

behaviors with vendors, firms and brands. This study will focus on brand trust, which is an 

important construct that, in the words of Chaudhuri and Holbrook (2001), can be translated 

into higher market share and price premium. If we are able to unveil the physiological reasons 

behind the formulation of brand trust, firms could plan their strategies accordingly. 

Three separate experimental studies were performed to investigate the role of OXT 

and its relationship with brand trust to answer the research question: does OXT increase brand 

trust? Either intranasal OXT or a saline solution was administered to subjects in order to 

measure the effects of the dependent variable – brand trust. These experiments were double-

blinded (Gould, 2001), in order to avoid the placebo effect. In addition, due to concerns 

involving the use of a medicine (intranasal OXT) in human subjects, both studies followed the 
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guidelines set forth in the Declaration of Helsinki (Saif, 2000) and had clearance of the Health 

Ministry via Plataforma Brasil (Brazilian online platform that controls all research involving 

human subjects) and the Institutional Review Board (IRB) of Fundação Getulio 

Vargas/EAESP.  

The implications of this project are significant, for both researchers and practitioners. 

For researchers, this study will help to elucidate whether OXT has an effect on consumer 

behavior. In addition, it is a step towards more interdisciplinary work in the field and tackles 

one of the most important constructs, namely, brand trust (Avis, Aitken & Ferguson, 2012; 

Delgado-Ballester, 2004; Fournier, 1998). In the words of Heinrichs, von Dawans and Domes 

(2009) we are indeed searching for the molecular bases of trust. For practitioners, the study 

will help marketers select their strategies according to the results; if the hypotheses hold, 

practitioners can create policies for vendors and brands that will elicit an increase in OXT. As 

proposed by Ellenbogen et al. (2012), facial cues (such as a smile), handshakes or even hugs 

could naturally enhance OXT levels in consumers.  

 

3.2 OXYTOCIN AND TRUST  

Trust is such a big part of human life that we tend to assume that it is rooted in rational 

behavior: we spend a lot of time thinking about it, setting up strategies as to whom to trust in 

the workplace and in politics, and dread the idea that someone might deceive us. But what if 

trust behavior is not part of our rational life, and it instead is a behavior triggered by 

hormones in the brain? Researchers (Bosch, Meddle, Beiderbeck, Douglas & Neuman., 2005; 

Domes, Heinrichs, Michel, Berger & Herpertz, 2007; Domes et al., 2010; Ellenbogen et al., 

2012; Huber, Veinante & Stoop, 2005; Kosfeld, Heinrichs, Zak, Fischbacher & Fehr, 2005; 

Lin et al., 2007; Zak et al., 2005; Zak, 2011) are turning to one molecule, OXT, to understand 

the biology of trust. OXT is a hormone that is naturally found in our bodies, but it is also 
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administered intranasally or intravenously in order to elicit uterine contractions during labor 

and to facilitate milk ejection during lactation (Ellenbogen et al., 2012). 

Some earlier studies that investigated the effects of OXT on behavior aimed to help 

people with social anxiety and autism. However, the mitigating effects of OXT on these 

disorders were not entirely successful: although administration of OXT may reduce the effects 

of stress, the hormone is not suited to perform as an indiscriminate anxiolytic, as we have 

much more potent drugs that suit this goal better. OXT seems to reduce only social anxiety 

and makes people more prone to “liking” or “wanting” social interaction (Bethlehem et al., 

2014). These effects are not invariable throughout all contexts, and in rats OXT has shown to 

increase levels of aggression, supposedly as a way to protect offspring (Bosch et al., 2005; 

Young & Alexander, 2012). 

 Nonetheless, OXT has proven to be an important hormone in eliciting bonding and 

trusting behavior. Several studies have used intranasal OXT to investigate the relationship 

between OXT and trust, and have indicated a positive relationship between the two variables 

(Baumgartner, Heinrichs, Vonlanthen, Fischbacher & Fehr, 2008; Huber et al., 2005; Kosfeld 

et al., 2005; Lin et al., 2007; Van Ijzendoorn & Bakermans Kranenburg, 2012; Young & 

Alexander, 2012; Zak et al., 2005, 2007; Zak, 2013). In the following sections, the 

relationship between OXT and trust will be established through three experiments proposed to 

attest the direction of the relationship in the consumer behavior realm. 

OXT is known in lay circles as the “love hormone” (Ellenbogen et al., 2012); 

however, its functions are not yet fully understood by scientists, mainly because there has 

only recently been an increase in the number of studies concerning its role in human behavior 

(Van Ijzendoorn & Bakermans-Kranenburg, 2012; Young & Alexander, 2012). Young and 

Alexander (2012) propose that, instead of being understood as the love hormone, the best 

description of OXT is as “the love doorman” (Young & Alexander, 2012, p. 144).  
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OXT operation is best understood in terms of its relationship to motherhood. Young 

and Alexander (2012) suggest that OXT is the most important hormone in shaping and 

driving maternal behavior. They state that pregnancy and birthing modifies a woman’s 

“internal compass,” and thus turns a hysterical crying baby into an object of enchantment. As 

OXT is the key to understanding “why mothers mother” (Young & Alexander, 2012, p. 95), it 

is also the key to understanding how humans bond and come to trust one another.  

Zak (2011) proposes that OXT represents central physiological evidence by which to 

uncover the mechanisms of pro-social behaviors, of which trust is one (the others are 

empathy, generosity, maternal care and sacrifice) (Huber et al., 2005; Zak, 2011). The OXT 

hormone is found in all mammalian animals, including humans. OXT receptors are found in 

the amygdala, a part of the brain that neuroscientists call the limbic system, which is 

associated with emotional and social processes, inferences and behaviors (Dimoka, 2010; 

Huber et al., 2005; Rilling et al., 2002). Highly social species have high densities of OXT 

receptors in the brain, and these receptors play a fundamental role in reward processing 

(Domes et al., 2007; Huber et al., 2005). According to Lin et al. (2007) this part of the brain 

does not require conscious decision-making. At the physiological level, one must attend a 

social stimulus before the release of OXT signals the organism to take action. In a natural 

situation, the signal could be a sign of distress or a request for help from offspring or peers 

(Lin et al., 2007). Other studies show that the release of OXT in the brain could be triggered 

by social bonding, through hugs, handshakes, signals of vulnerability and sexual intercourse 

(Young & Alexander, 2012).  

Zak et al. (2005) suggest that human beings exhibit an extraordinary level of 

interpersonal trust, even during one-shot interactions with complete strangers. However, 

standard economic theory does not comply with this view. Williamson (1985), a Nobel Prize 

winner, states that humans exhibit opportunism in a strong form, and are capable of lying, 
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cheating and stealing to reach their goals. Zak et al. (2005) affirm that according to traditional 

theory, rational beings should not trust others in one-shot interactions, and that if someone 

trusts you, you should not be trustworthy in return. This means that the traditional economic 

man tries to reap optimal results (in terms of monetary value). However, if this were truly the 

case, people would never engage in any type of relationship, and getting married, selecting 

trading partners, and engaging in friendships would be impossible (Ridley, 2010). Of course, 

humans can behave selfishly when pursuing their own interests, but in social interactions, 

more often than not, people behave in a trustworthy manner. For example, they engage in 

relationships with strangers, donate their resources to foreign countries, give their seats to 

senior citizens on public transportation, and even donate organs to complete strangers (Zak, 

2011).  

The relationship between OXT and trust has been the subject of several studies 

(Baumgartner et al., 2008; Domes et al., 2010; Ellenbogen et al., 2012; Zak et al., 2005; Zak 

et al., 2007). The number of studies is such that a meta-analysis has also been conducted by 

Van IJizendoorn and Bakermans-Kranenburg (2012). The reason for the high volume of work 

in this area is that intranasal OXT induces replicable changes in brain functioning, and 

consequently behavior, in contrast to intravenously administered OXT, which cannot pass the 

blood-brain barrier. This barrier separates the circulating blood from the brain, and functions 

as a protective mechanism against dangerous chemicals and certain infections (Broadwell & 

Salcman, 1981; Reese & Karnovsky, 1967).   

Van IJizendoorn and Bakermans-Kranenburg’s (2012) meta-analysis suggests that 

studies to date posit a strong relationship between OXT levels and increasingly trusting 

behavior among people. Infusing people with intranasal OXT has led to changes in behaviors 

associated with emotional engagement, including increasing their level of accuracy in 

recognizing emotions in people’s facial expressions (from photographs), as well as their 
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charitable giving and time spent looking in the eye region of people’s faces – thus giving 

support to the popular adage “the eyes are the door to one’s soul” (Lin et al., 2007). 

It is important to mention that, after the meta-analysis conducted by Van IJizendoorn 

and Bakermans-Kranenburg’s (2012), two studies contradicted the findings that OXT may 

have an impact on trust behavior. The first was conducted by Ebert et al. (2013). In this study, 

the authors found that when infusing OXT to patients with bipolar personality disorder, their 

level of trust decreased, rather than increased (when playing the trust game), as previous 

studies suggested. The authors argue that this may be due to abnormal connections inside the 

patients´ brain. The second one was published in June 2014. In Kuypers et al. (2014) they 

investigated if MDMA (popularly known as ecstasy) users would show more trust and 

empathy in the presence of OXT or a placebo. There were no significant effects. Again, these 

results may be due to damages in the brain circuitry of the participants of the study done by 

the use of drugs. In addition to these findings, it is noteworthy to mention that, according to 

Mikolajczak et al. (2010) the effects of OXT on trust are context dependent, and the two 

studies mentioned before seem to corroborate this view. 

Nonetheless, the effect of OXT in the average person remains undisputed. One 

example of the typical research project that deals with the relationship between OXT and trust 

is that by Zak et al. (2005), who conducted two studies in which participants played a game 

where they had the opportunity to send money provided by the experimenters to a second 

player. This money would be tripled, and the recipient would have the chance to return an 

amount between all or none of the money back to the sender. 

The authors found that the senders sent a mean of nearly half the money to the 

recipients, who in turn reciprocated by sending back more than the original sender had sent 

them (a mean of 26% more). They found the OXT levels to be higher in the recipients, which 

suggest that OXT is associated with responding to trust signals (Zak et al., 2005).  
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One of the few studies to investigate the action of OXT in the marketing field is that 

by Lin et al. (2007), who investigated the relationship between OXT and public service 

announcements (PSAs) that called for charitable donations, and the impact OXT levels have 

on donations made by the participants of the study.  

Lin et al. (2007) conducted two studies: the first used intranasal OXT, where the 

participants who received the hormone donated 56% more compared to those who were 

administered a placebo, after viewing the PSA. The second study did not use intranasal OXT, 

but rather measured the difference between basal levels of OXT pre-PSA and post-PSA. The 

researchers found that donations occurred when the participants showed an increase in their 

OXT level after viewing the PSA.  

As Zak et al. (2005) and Lin et al. (2007) show, there have been two different 

approaches to OXT studies: Zak et al. (2005) measured the levels of OXT in the blood 

following exposure to a social stimulus whereas Lin et al. (2007) used intranasal infusion of 

OXT to guarantee causation.  Zak et al.’s (2005) study yields a higher level of external 

validity compared to the Lin’s et al. (2007) approach. However, in order to achieve higher 

internal validity and ensure that the effects shown in the study are actually a result of 

increased levels of OXT, the second approach, using intranasal OXT in a double-blind 

experiment as used by Baumgartner et al. (2008), De Dreu et al. (2010), Domes et al. (2010), 

Ellenbogen et al. (2012), Kosfeld et al. (2005), Lin et al. (2007) and Zak et al. (2007). In these 

cases, some participants are infused with intranasal OXT and some are infused with a 

placebo. Neither the participants nor the experimenters are aware of the contents of the 

intranasal infusion (hence, “double-blind”) (Van IJizendoorn & Bakermans-Kranenburg, 

2012; Gould, 2001; Sekaran, 2000).  

Van Ijzendoorn and Bakermans-Kranenburg (2012) affirm that the research stream 

that investigates the relationship between OXT and trust is far from being saturated. 
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Furthermore, researchers remain unconvinced as to whether the effects are the same across 

genders. Domes et al. (2010) state that OXT is known as a female hormone, which is usually 

administered to facilitate labor (since it induces contractions), or to stimulate the letdown 

reflex during breastfeeding. However, most studies using intranasal OXT have been 

conducted using men, and it is unclear whether the results obtained in men can be generalized 

to women. According to Ellenbogen et al. (2012), the reason few studies have investigated the 

role of OXT in women is primarily because OXT is related to contractions during labor, and 

thus there is a real danger of OXT inducing miscarriages in women who agree to take part in 

the study without knowing that they are pregnant. 

One other issue involved in conducting experiments in both men and women is that 

the human brain (as well as that of other animals) presents sexual dimorphism of the OXT 

system (Domes et al., 2010; Gorki, 1985; Young & Alexander, 2012). This means that the 

number of OXT receptors in the brain is usually different: women show a higher density of 

OXT receptors than men (Young & Alexander, 2012).  

Domes et al. (2010) investigated the role of OXT in both men and women and found 

significant differences across the genders. These results can be explained by the fact that men 

and women have a different number of OXT receptors in the brain, and that women’s OXT 

receptor affinity is substantially higher (Domes et al., 2010; Young & Alexander, 2012).  

There are also differences in OXT effects on men and women: in men, OXT can help 

ejaculation and cardiovascular homeostasis. In women, OXT is involved in milk ejection and 

uterine contractions (Dumais & Veenema, 2015).  

In sum: it is clear from this section that OXT plays a key role in building trust among 

humans and it can also have different effects on men versus women. But can it help to build 

trust between humans and brands? The next section will investigate this question. 
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3.2.1 Brand trust  

Brands are ubiquitous symbols in modern capitalist cultures and a subject of great research 

interest amongst both marketing researchers and practitioners. In several studies, it has been 

shown that consumers do trust brands (Avis, Aitken & Ferguson, 2012; Chaudhuri & 

Holbrook, 2001; Delgado-Ballester, 2004; Dimoka, 2010; Fournier, 1998; Muniz & Schau 

2005). Indeed, throughout our evolutionary history there has been nothing similar to brands or 

products sold in stores, so there is no adaptive reason why we should have evolved to trust 

brands1.  

Brands are in fact a byproduct of evolutionary history: they emerged from our 

capacity for symbolic reasoning. Nonetheless, as will be explained in the following 

paragraphs, we have evolved to create relationships with others – and even with possessions 

and imaginary figures (Avis et al. 2012; Beran, Ramirez-Serrano, Kuzyk, Fior & Nugent, 

2011; Hirschman, 2010; Saad, 2011).  

But how can brands elicit trust? Hirschman (2010) affirms the textbook answer to this 

question in reference to the fact that brands give us the ability to distinguish between products 

made by different sellers. Furthermore, Fournier (1998) provides an interesting explanation 

for why brands exist at all; she highlights the phenomenon of animism, which is “the human 

activity of anthropomorphizing inanimate objects” (Fournier, 1998, p. 344) and has been 

identified in virtually all-human societies. Children anthropomorphize from an early age: they 

play with their dolls and cars as if they were real people, with emotions and personalities, 

rather than just objects (Fournier, 1998; Pinker, 2005).  

Bird-David (1999) provides an extensive literature review of the roots of animism in 

science. The term was developed by Edward Burnett Tylor in 1871, in his book Primitive 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Saad (2007) affirms that our environment of evolutionary adaptedness (EEA) molded our brains and 
our behaviors, during the Pleistocene era (between 2.6 million years to 11.7 thousand years ago). As 
such, we can attest for sure that human life has not been subject to any of its modern features, such as 
brands, agriculture, piped water, etc. Our evolution was subject to other natural and sexual pressures.  
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Culture, and it is one of the first concepts in anthropology. For Bird-David (1999), animism 

has evolved in humans as a byproduct of our social lives. Dunbar (1998, 2003) shares the 

same view in relation to brain size. The argument is that our social lives are inherently 

complicated, and require the anticipation of action and response; in other words, social life 

requires strategic planning. This is why animism plays a vital role during infancy and 

throughout our lives: interpersonal dealings are acted out beforehand using inanimate objects, 

as a way of preparing for real social interactions. For Bird-David (1999), our cognitive skills 

are socially biased. In an interesting experiment performed at a Canadian university, children 

between the ages of 5–16 were asked to answer a survey about the cognitive, behavioral and 

affective characteristics of robots. Children described the robots as having more affective 

responses towards them (asking for example, “Does the robot like me?”) than having 

behavioral and cognitive intentions (Beran et al., 2011). It is noteworthy that affective 

responses are more common than others, and this could easily translate into the consumer 

behavior realm, because as Fournier (1998) shows people consider brands as having 

behavioral and cognitive intentions.   

Theories of animism and impression formations are often used in support of the 

argument that a brand can be understood as a reciprocating partner. As such, this study 

proposes that the brand can be both the recipient and the elicitor of trust (Delgado-Ballester, 

2004: Chaudhuri & Holbrook, 2001; Fournier, 1998; Morgan & Hunt, 1994).  

As established above, animism is a human universal, which is present in various forms 

in our everyday lives, such as children ascribing intent to robots or consumers ascribing intent 

to brands (Avis et al., 2012; Bird-David, 1999; Beran et al., 2011; Muniz & Schau, 2005; 

Fournier, 1998; Hirschman, 2001). But how is all of this related to OXT and our physiology? 

Various authors (Humphrey, 1976; Dunbar, 1998, 2003) affirm that our brains 

evolved higher capacities, such as trust, language, culture, and symbolic reasoning, as a 
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means of adaptation to the complexities of living in large groups. Waal (2006) affirms that 

humans are animals that belong to the essentially gregarious category, which means that we 

have no choice but to live in groups. This is why living in confinement or solitude has been 

considered one of the cruelest punishments that can be inflicted on humans, besides death 

(Waal, 2006). This leads to the logical conclusion that humans began to create brands – which 

form modern cultural symbols in the same way that totems are tribal symbols (Freud, 1938) – 

because we evolved in a socially complex world.  

Brands can assume such special positions in people’s lives that Muniz and Schau 

(2005) went as far as to claim that the Apple Newton, a discontinued personal digital assistant 

(PDA) produced by Apple, assumed the characteristics of a religion. The animistic reasoning 

is so rooted in the Apple Newton online brand community that they have their own 

resurrection narratives, as if the product can be brought back from the dead. Their legacy as 

community members is to keep the brand alive upon its return. This is clearly another well-

documented example of animism in brands. Furthermore, as the authors affirm, in our society 

virtually everything is branded, “including water and dirt” (Muniz & Schau, 2005, p. 10).  

Delgado-Ballester (2004) proposes a definition of brand trust as: “the confident 

expectations of the brand’s reliability and intentions in situations entailing risk to the 

consumer” (Delgado-Ballester, 2004, p. 574). It has also been suggested that trust involves 

inferences about the brand’s benevolence and intention to act in the consumers’ best interests 

(Chaudhuri and Holbrook, 2001).  

We decided to use the Brand Trust Scale (BTS) created by Delgado-Ballester (2004), 

which is made up of two different latent variables: brand reliability and brand intentions. 

Brand reliability consists of the technical aspects of the brand; that is, whether the brand 

actually delivers what it promises. Brand intentions, on the other hand, correspond to 
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expectations concerning the brand; in other words, whether the brand aims to take advantage 

of the consumer’s vulnerability. Table	  1 shows the items of the BTS. 

Table 1 – Brand Trust Scale 

 
Source: Delgado-Ballester (2004) 

 

Various authors postulate that the OXT hormone helps to build social ties, and that 

trust is one of the “glues” that makes social life easier (Ellenbogen et al., 2012; Domes et al., 

2010; Young & Alexander, 2012; Zak, 2013). With the above in mind, could it be possible 

that OXT plays an important role in brand trust? Could higher levels of OXT increase 

consumers’ trustworthiness, even for brands in which they already have a high level of trust? 

Dimofte, Johansson and Bagozzi (2010) affirm that global brands, that are popular throughout 

the world, have competitive advantages in relation to other, unknown brands. In light of this, 

it is important to test whether OXT plays a role in brand trust. Considering the literature 

review thus far, it is fair to assume that OXT will play a role in brand trust levels even if the 

brand is completely unknown to consumers, despite the marketing efforts conducted by other, 

more established, brands. Verifying this is the goal of the first study proposed in the 

methodology section of this research. 

When talking about how we could categorize brands, Saad (2007) affirms that 

consumer behavior can be considered with reference to the four Darwinian modules that have 

evolved to solve specific problems in our evolutionary history: (1) the survival module, which 

relates to nourishment, shelter, and protection; (2) the reproductive module, which entails 

Brand Reliability
X1: [Brand name] is a brand that meets my expectations
X2: I feel confidence in [brand name]
X3: [Brand name] is a brand that never disappoints me
X4: [Brand name] guarantees satisfaction

Brand Intentions
X5: [Brand name] would be honest and sincere in addressing my concerns 
X6: I could rely on [brand name] to solve the problem 
X7: [Brand name] would make any effort to satisfy me 
X8: [Brand name] would compensate me in some way for the problem with the [product]
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mating and sexual display; (3) the kin-selection module, which incorporates investment in 

one’s kin, such as nurturing children and family; and (4) the reciprocation module, which 

relates to friendships and coalitions.  

The second study that will be conducted here aims to identify a difference between 

product categories: Do more social brands elicit more trust, and thus, more affected by OXT? 

Are brands relating to the kin-selection or reciprocation modules more impacted by OXT 

effects than brands relating to the survival or reproductive modules? 

Furthermore, as Humphrey (1976), Dunbar (1998), and Dunbar (2003) point out, 

social pressures shaped our brains during our evolutionary history. Young and Alexander 

(2012) also emphasize that OXT is critical in processing social information.  The second 

study will test whether brands that play an important role in our social lives are more affected 

by the infusion of OXT compared to brands that can be perceived as more necessary and 

utilitarian. As mentioned above, in the case of the Newton Apple online community (Muniz & 

Schau, 2005), the brand played an unequivocally important role in the social lives of the 

consumers, being a source of making new friends, which is related to the reciprocation 

module (Saad, 2007). Since OXT is active during social encounters, it might be more 

important in social interactions than utilitarian ones.  

What is the importance of improving trust for companies? Chaudhuri and Holbrook 

(2001) state that brands that are trusted gather more loyal consumers, which translate into 

brand equity for firms, in the form of higher market share and price premium. Eliciting brand 

trust for firms thus has huge managerial implications. 

In addition to brand trust, the studies will measure whether infusing participants with 

OXT will have an effect on the following variables: 
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a. Price - Participants were required to name a brand’s price (from 0 to 10 BRL). The 

literature suggests that OXT may have an effect on the price consumers would pay for 

a product when they are infused with an intranasal dose of OXT (Kosfeld et al., 2005).  

b. Attachment to brand (brand self connection) - As mentioned above, OXT is 

involved in mating, pair bonding, and maternal offspring attachment, and is thus often 

referred to as the “love hormone” (Domes et al., 2010; Huber et al., 2005; Rilling et 

al., 2002; Zak et al., 2005; Zak, 2011). It is thus possible that OXT has an effect on 

consumers’ attachment to brands; this will be measured in all of the studies. Malär, 

Krohmer, Hoyer & Nyffeneger (2011) affirm that brand attachment can create strong 

emotions and bonds that are based on intimacy and trust, while Whan Park, MacInnis, 

Priester, Eisingerich & Iacobucci (2010) define brand attachment as the strength of the 

bond connecting the brand with the self. This bond is often rich and accessible through 

memory. The 10 end-point scale (five items) had questions such as, “to what extent is 

this brand a part of your personality?” and “to what extent do you feel emotionally 

bonded to (this brand)?”. 

c. Brand familiarity - To ensure the appropriateness of the stimuli used in Study 1, 

brand familiarity will be verified to check that the known brand is actually familiar to 

participants. Also, we wish to verify if OXT has any effect on the participants’ 

familiarity with the brand. Perhaps OXT can make familiar brands even more familiar 

than they already are, and maybe OXT can elicit feelings of familiarity even for 

unknown brands, as posited by Furst et al. (2015). The 7 bipolar end-point scale 

presents three items such as: “I have never seen/have seen advertisements about this 

brand in the mass media”.  

d. Brand Passion - As mentioned several times in this paper, OXT is related to feelings 

of love and attachment among people. Is it possible that this feeling could make the 
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leap and OXT can be related to brand passion? We used a scale available in Bruner et 

al, 2001. The 7 end-point scale had three items and presented the following 

affirmations: “My feelings toward the brand can be characterized by: 

passion/delight/captivation”.  

 

We designed three different studies to examine the role of OXT on brand trust. The 

first study investigated whether OXT increases trust in the same way for both known and 

unknown brands. Well-known brands have the advantage of having good reputations with 

consumers, due to the market efforts made by the brands’ manufactures (Dimofte, Johansson 

& Bagozzi, 2010). But what if an unknown brand is able to reap the effects of more 

established brands by merely enhancing the OXT levels in its consumer (for instance using a 

smile, a handshake, or even a hug (Young & Alexander, 2012)? The hypotheses of the first 

study are: 

H1: Oxytocin enhances brand trust. 

H2: Oxytocin enhances brand trust even for unknown brands. 

 H3: Oxytocin enhances brand trust more for females than for males. 

The second study investigated if there was an OXT effect on brand trust when the 

country-of-origin (COO) is disclosed. This study was inspired by the research done by Ma et 

al. (2014), in which the authors found that OXT increased the likeability ratings for the 

national flag, in opposition to other flags (of neighboring countries). As COO influences 

consumers’ evaluations of brands (Liu, Johnson & Johnson, 2005), it makes sense to 

investigate if OXT has an effect on COO brand trust. The hypothesis is: 

H4: OXT increases brand trust for the national country of origin. 

The third study investigated whether there is a difference in trust between brands that 

relate to people’s social lives (i.e. brands that involve caring or gift-giving), in comparison to 
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brands that are perceived as status driven. This comparison was selected in relation to our 

evolutionary history: the most important selective pressure that our evolved brain has 

undergone relates to our social lives – how we form alliances and friendships (Saad, 2007; 

Humprey 1976; Dunbar 1998, 2003). The hypothesis for the third study is: 

H5: Oxytocin enhances brand trust more when the brand relates to human social life.  

All studies measured the difference between males and females, since research has yet 

to reveal whether the effects are the same across the sexes (Domes et al., 2010; Van 

IJizendoorn & Bakermans-Kranenburg, 2012). Because women have more OXT receptors in 

the brain (Domes et al., 2010; Gorki, 1985; Young & Alexander, 2012), this study predicts 

that they will display more pronounced effects when they are infused with OXT. 

 

3.3 METHODS 

We recruited undergraduate students from Brazilian universities located in São Paulo via 

Facebook groups, explaining the procedures of the experiments and offering financial 

compensation (US$ 13 or BRL 40). We screened out subjects that made regular use of 

recreational drugs (e.g. marijuana, ecstasy), antidepressants and/or antipsychotics. Regarding 

female participants, we made sure that they were not pregnant before taking part in the 

experiments. All three studies followed the Declaration of Helsinki (Saif, 2000) and had 

permission granted by “Plataforma Brasil”, the Brazilian IRB (Institutional Review Board), 

under the ministry of health, to ensure the ethical treatment of all participants. Also, the IRB 

of Fundação Getulio Vargas (EAESP) approved the data collection and the procedures here 

described.  

Following the procedure described by Guastella et al. (2013) the participants 

completed all the necessary demographic and psychological measures before the 

administration of either the OXT or the placebo. After that, they received either a 24 IU 
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(international unit) dose of intranasal OXT (three puffs per nostril, Syntocinon Spray, 

Novartis Brazil) or a saline intranasal solution (placebo, also 3 puffs per nostril). Next, the 

participants went through a 50-minute waiting phase before being subjected to the experiment 

itself (Guastella et al., 2013). After the procedure the participants were debriefed and 

compensated for their time (US$ 13/BRL 40).  

The experiment had a double-blind design to infer whether there is a causal 

relationship between OXT and brand trust. The participants of both groups received a dose of 

intranasal OXT or a placebo (intranasal saline solution), and neither the participants nor the 

experimenter had access to their assigned conditions – only when the data was computed were 

the conditions disclosed (Gould, 2001; Sekaran, 2000), to avoid the occurrence of the placebo 

effect. 

The placebo effect occurs when the experimenter’s expectancy of the result is so 

biased that he/she can act in such a way as to skew the results of the experiment. For example, 

if the experimenter were to know whether he/she was administering the intranasal OXT or the 

saline solution to the participant, he/she might transmit his/her expectations to the participant 

via tone of voice or body language, thus also biasing the participant. As a result, bias of the 

experimenter towards the results can be a self-fulfilling prophecy (Gould 2001). 

The placebo effect has been well documented in the medical literature. It occurs when 

participants receive a dose of a medicament that makes them get better or behave as expected, 

purely because they believe that the treatment is going to have an effect on them (in Latin, 

placebo means “to please”). This procedure has been used in several studies that use 

intranasal OXT as an independent variable (Domes et al., 2010; Ellenbogen et al., 2012; Lin 

et al., 2013; Van IJzendoorn & Bakermans-Kranenburg, 2012; Zak et al., 2007). In addition, 

the meta-analysis conducted by Van IJzendoorn & Bakermans-Kranenburg (2012) urges 
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researchers to conduct more double-blind experiments in order to expand and confirm the 

relationship between all types of trust and OXT. 

The experiments themselves used safeguards against extraneous variables in order to 

ensure internal validity (with respect to location, temperature of the room, time of day, etc.).  

The literature reviewed in the previous sections seems to point to a causal relationship 

between OXT and trust, even though researchers are currently unable to pinpoint exactly how 

this happens in human neurophysiological terms (Domes et al., 2010; Huber et al., 2005; Zak 

et al., 2005). 

 

3.4 RESULTS OF STUDY 1 – KNOWN X UNKNOWN BRAND  

We performed a double-blind experiment between subjects, designed (2x2). For this study we 

recruited 113 participants, 59 female, 54 male, mean age 31.58.  Fifty-six (56) participants 

received the placebo intranasal infusion and 57 the oxytocin infusion.  

The brand stimuli were pre-tested, using the framework designed by Bentivegna and 
Brito (2014), in which the authors took several steps to choose the product category, the 
advertisement stimulus and brand stimulus. We selected a series of brands present in 
the “Top of Mind” report from 2015 (Folha de São Paulo, 2015). Afterwards, we 
conducted an online survey (n=71) with undergraduate and graduate students from 
universities located in São Paulo, Brazil, that was distributed via Facebook groups. The 
brand was chosen by the majority of the sample (n=43, 60.6% of the sample), a popular 
soft drink brand, shown in  
Figure 2. We designed an unknown brand to be used as the second factor in the 
experiment, also shown in  

Figure	   2. Fifty-seven (57) participants were shown the known brand and 56 

participants the unknown brand. The visual ad stimuli were randomized using the Qualtrics 

survey software. 

 
 
Figure 2 – Known vs. Unknown brand stimuli 
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Source: The author 

 

I performed a factorial analysis of variance (ANOVA) for the measures: price, 

attachment to brand, brand familiarity, brand passion, brand intentions and brand reliability. 

We did not find main effects for treatment in the price, brand intentions, brand passion, brand 

familiarity or attachment to brand measures. We found main effects at p<10% for the placebo 

versus OXT treatment in the brand reliability measure (F (3, 109)= 3.399, p=0.068) as shown 

in Graphic	  	  1.  

As the Graphic	   	   1 shows, H1 and H2 are partially confirmed (because we found 

significant differences in only one measure): the means are lower for the placebo condition 

and higher for the oxytocin condition both for known and unknown brands. The p value found 

is in the 10% confidence interval, but this result should be taken into account together with 

the observed power of the test: 44.7%. Most authors (Hair et al., 2006; Hair et al., 2016) 

recommend that the desired power of analysis for the social sciences should be 80%. This 

means that, with this sample size and the effect size we can affirm that OXT yielded an effect 

for the brand reliability measure (effect size=0.03), even with an observed power half of what 

is recommended. 
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Graphic  1 – Brand Reliability Mean Plot 

 
Source: The author 
 

 

Regarding H3, we also found partial confirmation, as we only found effects of gender 

(p<10%) on one measure: brand familiarity (F (7, 105)=3.056, p=0.083), as shown in Graphic	  	  

2. 

We posited that OXT would have a higher effect on women, which was confirmed. 

But what we did not expect was that OXT would have a decreasing effect on the brand 

familiarity means on men. We will discuss these puzzling results in the discussion section.  
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Graphic  2 – Brand Familiarity Mean Plot 

 
Source: The author 

 

 

3.5 RESULTS OF STUDY 2 – COUNTRY-OF-ORIGIN EFFECTS  

The second study had a double-blind 2x2 design, comparing OXT versus placebo and 
country of origin effects. For this study, we conducted an online survey asking people 
from several graduate programs in Brazil (via the Marketing 
Researchers/Pesquisadores de Marketing Facebook Group) which brands they thought 
were signature products of the countries they know or have visited. We used the Google 
Forms open questionnaire template, and people were free to write their responses. The 
most cited product (7 of 22 product categories) was the Swiss wristwatch. We decided to 
use this product and compare the measures between a Brazilian wristwatch and a Swiss 
wristwatch. The visual stimuli used in the experiment are shown in  
 
 
Figure	  3.  

 
 
 
Figure 3 – COO Ad Stimuli 
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Source: The author 

 

For this study we recruited 113 participants, 59 female, 54 male, mean age 31.58.  

Fifty-six (56) participants received the placebo intranasal infusion and 57 the oxytocin 

infusion. We did not find main effects for any of the measures. At first we believed that this 

was due to the lack of familiarity or the size of the flags in the visual stimuli, but we 

performed a post-test of the visual stimuli and 62% recognized the Brazilian flag and 84% 

recognized the Swiss flag correctly. When performing a t-test (between subjects) there were 

no significant differences in the familiarity scale for the two countries. Therefore, H1a and 

H2b were rejected and since we cannot say that this was due to the visual stimuli, it must be 

due to a lack of effect of the OXT on the subjects. We will analyze these results in the 

discussion. 

 

3.6 RESULTS STUDY 3 – SOCIAL X NON-SOCIAL STIMULI  

For study 3, we recruited 57 participants, mean age 32.89. This study had a mixed design: 

within subjects (social vs. non social) and between subjects (OXT vs. placebo). Nineteen (19) 

participants received the placebo and 38 received the OXT. Thirty-two (32) were female and 

25 male. We chose to show participants two different brand categories (beverages and 

accessories) because showing competitors in the same category (e.g. Pepsi vs. Coke) would 

add a confounding factor to the experiment. Besides, as this was a within-subject design, 

showing the same brand with different stimuli would produce confounding factors too. 
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Furthermore, Fürst et al. (2015) also used different brand categories as their stimuli in their 

exogenous OXT experiment.  

Moreover, these brands were chosen in a pretest (n=71) asking participants (graduate 

students recruited via Facebook groups) which brand they identified as being related to family 

and friends (Coke= 44%) and which brands were related to status and searching for a mate 

(Rolex= 61%). Thus, the stimuli (social and non-social) are shown in Figure	  4.  

 

Figure 4 – Social vs. Non-social stimuli 

 
Source: The author 
 

 

We did not find significant main effects for price, attachment to brand and brand 

passion with no moderating effect of gender. For brand intentions, we found interaction at 

p<5% F(1, 57)=4.501, p=.038  and main effects at the p<5%, F (1, 57)=3.95, p=.052 and 

between the social and non-social stimuli as shown in Graphic	   	  3. There was no moderating 

effect of gender (factorial Anova).   

 

 

 

 

Graphic  3 – Brand Intentions Mean Plot 
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Source: The author 

 

In Graphic	  	  4 we show that there is also a significant difference at p<1% (interaction) 

between the social and the non-social stimuli (F (1, 55)=6.866, p=0.011) for the brand 

reliability measure. As such, we can partially confirm H5, as we found differences between 

the placebo and OXT stimuli within the participants: for the social stimulus, OXT increased 

the means, but it had the opposite effect on non-social stimuli (for both brand trust scales: 

brand intentions and reliability). We will discuss these results in the next session. The 

factorial Anova showed that there was no moderating effect of gender.   
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Graphic  4 – Brand Reliability Mean Plot 

 
Source: The author 
 

 

3.7 DISCUSSION  

In the three studies I tried to test if there was a causal relationship between OXT and brand 

trust. The first one dealt with the impact of OXT in both known and unknown brands. Even 

though I did not find main effects for all measures, I found that OXT increases the means in 

the brand reliability scale, both for known and unknown brands, partially confirming H1. 

These results add to, in the words of Osnat Harari-Dahan (2014), “the robust effects of OXT 

on a wide range of social behaviors”.  Adding to the work of Fürst et al. (2015), which shows 

that OXT has an effect on brands personally relevant to participants, my work shows that 

OXT also has an effect on brands, broadly speaking: the brand could be either weak 

(unknown) or strong (known) to the public and both of them could reap the effects of 

increasing OXT in the consumers. This could be done, as mentioned before, by vendors 

showing friendly gestures and faces, or by hugs and handshakes. This type of stimuli is 

researched in psychology and neurology, but we still have to investigate if OXT levels 
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increase (via salivary OXT measurements) in the presence of these stimuli in the consumer 

behavior setting (Aaker, 2001; Osnat Harari-Dahan, 2014; Bethlehem et al., 2014; Domes et 

al., 2007).  Future research should go in this direction also to help practitioners: it is neither 

ethical nor practical to infuse consumers with OXT in hopes that they will trust your brand 

more.  

In the first study I also found that OXT had different effects on women and men 

regarding brand familiarity: OXT increases the means for women whereas it decreases the 

means for men. One must remember that humans are a sexually dimorphic species (Saad, 

2007): men and women evolved different adaptations to different environmental and sexual 

pressures. Dumais and Veenema (2015) state that in women OXT regulates maternal 

contractions and milk ejection. In men, OXT is involved in ejaculation and cardiovascular 

homeostasis (the regulation of an organism’s normal parameters). It makes sense that OXT 

has different behavioral outcomes as well. I cannot confirm it, but future research could deal 

with the infusion of OXT in consumer situations combined with neuroimaging to attest if men 

and women are using different parts of the brain when making consumer decisions. In some 

animals (voles, rats, mice and hamsters), manipulation of OXT in the neonatal stage causes 

different behavioral responses, such as mate guarding, alloparental care and social approach. 

It has been postulated that women have more OXT receptors in the brain, but this is yet to be 

confirmed in humans (Dumais & Veenema, 2015). But why should men disclose a lower level 

of familiarity with brands than women? Bethlehem et al. (2014) suggest that OXT does not 

have invariant effects across contexts and individuals. The authors urge researchers to debunk 

the myth that OXT equals love. In this study men were more prone to disclose their 

unfamiliarity with a brand, suggesting OXT does have more affinity with the female sex, and 

in this case it had an opposite effect on men. Future research should focus on this topic, 

because I am suggesting a natural way to increase OXT level in people is through handshakes 
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and hugs, however men could misinterpret these signals as sexual intent, causing not an 

increase in OXT but in other gonadal hormones such as testosterone (Haselton, 2003). 

The second study did not entail any differences for the effects of country-of-origin 

(COO). The study was inspired by Ma et al. (2014), in which the authors found that OXT 

increased the likeability ratings for the national flag, in opposition to other flags, however I 

could not replicate their findings in COO effects. Future research could dwell on cultural 

differences, because our study sampled Brazilian subjects and Ma et al. (2014) studied 

Chinese subjects. Comparing different cultures could give us more insight as for the reasons 

some samples show more likeability to their country’s flags in opposition to other flags or 

COO. 

The third study was based on evolutionary theory: as OXT is posited to increase social 

cognition (Bethlehem et al., 2014), I compared two brand stimuli, one relating to the kinship 

and reciprocation module (Saad, 2007) and the other relating to the sexual module (Saad, 

2007). As expected, brand trust increased for both measures: brand intentions and brand 

reliability. For practitioners this is a relevant finding: brands relating to care, family and social 

gathering situations can increase brand trust if they can elicit consumers’ OXT levels. Fürst et 

al. (2015) did exactly this by measuring salivary levels of OXT pairing brands to the names of 

their closest friends, increasing levels of satisfaction, self-connection and trust. Our study 

confirmed the causal relationship between OXT and social stimuli, and practitioners could 

reap these effects using the framework done by Fürst et al. (2014) and this paper, pairing the 

brands with people or situations that connect emotionally to the consumers.  

What I did not expect was the OXT treatment decreasing the means for the non-social 

brand. The means were lower than the placebo condition both for brand reliability and brand 

intentions. I hypothesize that this happened because of the threatening eye gaze of the 

celebrity endorser: Bethlehem et al. (2014) believes that OXT makes people more aware of 
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social cues, and eyes are one way to predict one’s intention. As OXT makes people more 

perceptive of the eye region (Ellenbogen et al., 2012), our stimulus could have made people 

more aware of the threatening gaze and lowered the means for the OXT condition. Future 

research should investigate if different facial expressions present the same results when paired 

with OXT infusion.  

In sum, OXT causes differences in trust for brands as previous literature had found for 

economic games. But the results are not uniform, nor invariable in all contexts: paired with 

social stimuli, OXT has the predicting effect of increasing brand trust, both for known and 

unknown brands. But even known brands paired with celebrities signaling sex intent or status 

have different results when one infuses participants with OXT: the means for brand trust 

decrease. Thus, OXT is not a panacea that practitioners could spray through stores and 

magically reap bigger sales. Considering the complexities of the human brain, it would be 

surprising if I had found such magic pill. Instead, by understanding the role OXT plays in the 

consumer behavior setting we get one step closer to understanding human behavior more 

deeply. 
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4 SEX DIFFERENCES IN RETALIATORY BEHAVIORS: A COMPARISON 
BETWEEN BIOLOGICAL SEX AND GENDER SCHEMA THEORY 

 

4.1 INTRODUCTION  

According to “The Washington Post” (Noak, 2015), Sweden is adding a genderless pronoun 

(“hen”) to its vocabulary. The idea behind this rationale is that gender “is (…) irrelevant” in 

the words of a Swedish language expert.  

But is this really true? Is gender really irrelevant to human life? In this paper I try to 

compare two competing theories and worldviews in the consumer behavior realm: gender, the 

idea that, short of one’s genitalia, there are no differences between men and women (Saad, 

2007) and sex, in the biological sense, deriving from evolutionary theory (Darwin, 1888). 

Darwin (1888) proposed that differences between the sexes could be assessed by differences 

in body features and behavior alike. In this paper, I compare if there are differences in 

retaliatory behaviors when one focuses on biological sex in comparison to gender.  

Customer retaliation is meant to punish a firm for perceived grievances (Grégoire & 

Fisher, 2006, 2008; Kähr, Nyffenegger, Krohmer, & Hoyer, 2016), a topic of much practical 

importance, although understudied in marketing journals (Grégoire & Fisher, 2006, 2008; 

Kähr et al., 2016). Customer advocacy websites and online protection agencies are the usual 

outlets for retaliation from dissatisfied customers. The economic impact of dissatisfied 

customers is quite substantial: a one-star increase in yelp.com ratings leads to a 5 to 9% 

increase in revenue (Luca, 2011). In sum, it is of the utmost importance for firms to 

understand if there are sex or gender differences in retaliatory behaviors, as this difference 

could influence financial success or failure. In the next sessions I will delineate differences 

between theories for biological sex and gender, followed by an explanation on theories on 

retaliation in consumer behavior.  
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4.2 SEX AND GENDER DIFFERENCES IN CONSUMER BEHAVIOR  

What is the difference between sex and gender? In this paper, I address issues of retaliation, 

comparing the role of sex (biological sexes) and gender (the notion that one can address/ 

choose their own gender as seen fit). To clarify, as posited by Palan (2001), sex refers to an 

individual’s biological sex (male or female), as opposed to gender, which is defined as the 

psychological features associated with biological sex, which are socially constructed. Palan 

(2001) affirms that gender and sex were thought to be inseparable, but since Bem’s (1981) 

gender schema theory, researchers and psychologists from all over the globe have treated 

them as two separate constructs. 

Thompson and Üstüner (2015) and Butler (2011) affirm that gender roles are assessed 

by individuals as a performance, as an actor would when playing roles. To measure gender, I 

used the Bem Sex-Role Inventory (BRSI). Bem (1974, 1981) developed the BRSI as a 

measure of gender-role perceptions (Holt & Ellis, 1998), which translates as expectations of 

the typical response behavior for each sex or, in other words, as a sense of the individual’s 

maleness or femaleness (Palan, 2001). This theory suggests that gender role is an individual 

response to socialization patterns (Butler, 2011; Thompson & Üstüner, 2015; Palan, 2001). 

Early on in childhood one can learn that typical male behavioral responses are more agentic 

and typical female responses are more communal. This learning process induces children to 

behave appropriately to each gender, as they identify themselves during development (Archer, 

2004). 

Bem (1981) and Holt and Ellis (1998) define four types of genders, which they call 

gender schema: (1) androgynous, (2) undifferentiated, (3) cross-sexed typed and (4) 

traditionally sex-typed. 

1. Androgynous individuals are high (above the sample median) on both masculinity and 

femininity scales. They also could be more adaptable to modern living, because they 
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could adjust according to different types of situations that require different gender 

responses. 

2. Undifferentiated individuals are low (below the sample median) on both femininity and 

masculinity. They tend to be less adaptable so as to not know how to behave in different 

situations requiring gender responses. 

3. Cross-sex typed individuals score high (above the median) with the opposite gender and 

low on their biological sex: males that score higher on femininity and low on masculinity 

and vice-versa.  

4. Traditionally sex-typed individuals score high (above the median) on their biological sex 

and lower on the opposite, i.e. females that score high on femininity and low on 

masculinity and vice-versa. 

 

In opposition to the socialization epistemology, sex can be understood within a 

biological framework. Saad (2007, 2008) advocates that all consumption phenomena can be 

understood under the tenets of Darwinian evolution. If one were to analyze consumer 

behavior it would be advisable to arrange it under one of the four Darwinian modules: 

survival, reproductive, kinship, and reciprocation.  

Sexual differences are understood under the reproductive module. The most influential 

theoretical model to explain sexual differences is the parental investment model (Saad, 2007; 

Trivers, 1972). The model proposes that the sex that bares the most costs is the going to 

choose their partners, the other is going to be chosen. This happens because, for example, in 

humans, women bare the costs of a nine-month pregnancy added to at least two years of 

breastfeeding (in hunter-gatherers societies) and other costs regarding childcare until the 

offspring reaches adulthood. For men, the cost could be reduced to a minimum, thus a drop of 

sperm (Trivers, 1972). Or, in Saad’s (2007) words:  
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Men produce hundreds of millions of spermatozoa per day whereas women 
ovulate at most 400 times between the onset of menarche and the start of 
menopause. (…) This inequality in the importance of the male and female 
gametes drives the differential behaviors of the two sexes (Saad, 2007, p. 
10). 
 

Palan (2001) affirms that children start differentiating their biological sex as early as 

two years of age, but their (the biological sex) adaptations show much earlier than that. All 

men and women show a wide range of behaviors that are sex-specific, or as the biologists call 

them, adaptations (Saad, 2007, 2008). An adaptation, in evolutionary terms, is a feature of the 

body or mind that helps an individual’s survival. Parental care is, of course, an adaptation, as 

it helps both the parent and offspring to spread their genes.  

One example that can be used as inherited sex differences between the sexes is toy 

preferences. Saad (2007) affirms that sex differences in toy preferences do not exist due to 

differences in upbringing. Social constructivists have longed defended this view, with little 

scientific support. Saad (2007) states that toy preferences such as dolls for girls and cars for 

boys stem from evolutionary-based differences congruent with adaptations to human 

environment. From a young age (before socialization entails) girls show preference for faces 

due to their emphatic nature whereas boys show preference for moving objects, an adaptation 

to their necessity for spatial decoding. These behaviors occur in as early as 1 month of age, 

i.e. during the presocialization stage. Also, it is hard to argue with the findings when the same 

preferences are showed in other species, such as vervet monkeys. Their behaviors are most 

certainly not due to socialization and culture (Saad, 2007).  

Regarding the socialization framework, Palan (2001) advocates that gender identity 

findings have been rare in consumer behavior research. Biological sex is usually a moderator 

commonly used in many studies, but sex or gender are rarely the main goal of the 

investigation. Between 1963 and 2001 he found only 31 studies assessing the differences in 

behavior that associated biological sex and gender role as their main object of investigation. 

As a major finding, Palan (2001) states that biological sex is often significant when assessing 
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the differences in consumer behaviors, whereas gender was not. This paper is positioned to 

fill this gap: an investigation comparing the role of sex and gender in retaliatory behaviors. I 

am not aware of any paper investigating these differences so far. In this paper, I deal with 

these differences according to the underlying epistemological differences: I differentiate the 

origin of sex-differences in aggression according to biological roots or according to 

socialization theories, which was dealt in this segment as the gender role. The next session 

will review the literature of what was previously described, until now, on the sex differences 

in aggression and retaliation (a form of indirect aggression).  

 

4.2.1 Sex differences in aggression and retaliatory behaviors  

In his HBO Special “Never Scared”, the comedian Chris Rock affirms: “If women ruled the 

world, there would be no wars…just a bunch of countries not talking to each other” (Rock & 

Gallen, 2004). There may be scientific truth to the American comedian’s wit.  

McAndrew (2014), Hess and Hagen (2006), and others affirm that, in the literature on 

aggression, one can find that men are more prone to direct physical aggression, whereas 

women use other tactics, called indirect aggression, which includes gossip and social 

exclusion (the literature alternatively uses relational or social aggression). Archer (2004) 

affirms that sex differences in aggression have been reported, in psychology journals, since 

the 1920’s. As previously mentioned, there are two forms of aggression: direct and indirect. 

Direct aggression is usually described as physical altercation. Indirect aggression uses tactics 

other than physical aggression, such as: forms of exclusion, bad mouthing the opponent, 

gossip and ostracism (Archer, 2004; Hess and Hagen, 2006; McAndrew, 2014).  

As seen in the previous segment, there are two competing and different theories as to 

why there are sex/gender differences: evolutionary and socialization. The first describes 

aggression in evolutionary terms and its value for human evolution.  
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For evolutionary theory, sex differences in aggression patterns are a result of selection 

patterns in our environments. The roots of these behavioral differences are listed in the 

paternity investment model, showed in the last section. Because paternal care is not as 

important nor as pervasive in our species and women bare most of the costs of childcare, 

females cannot afford the risks of direct physical altercation, so evolution adapted the 

women’s behavior into low-cost forms of aggression: gossip and social exclusion (Hess & 

Hagen, 2006; McAndrew, 2014; Saad, 2007; Trivers, 1972). 

Following this reasoning one can conclude that women may often use gossip as a form 

of aggression. McAndrew (2014) affirms that gossip is a low cost form of punishment, in 

comparison to direct physical altercation, and it can be used as a deterrent for deviance or to 

enforce cooperation.  

McAndrew (2014) also argues that women are more likely than men to engage in 

malicious, aggressive gossip as a means to ostracize rivals, a sex difference that appears as 

early as the age of six. De Waal (2006) affirms that when asked how long they could be angry 

with a person, men responded periods such as one week, two months, or a year. Women, 

however, women said that they could be angry with the person forever. One can conclude that 

men and women are different at their indirect aggression patterns.  

These behaviors patterns are so ubiquitous that when afflicted with persecutory 

delusions women “see” familiar faces and feel afraid of being the subject of malicious gossip, 

though men fear unfamiliar faces that supposedly are threatening them with physical attacks 

(McAndrew, 2014). 

Hess and Hagen (2006) investigated sex-differences in aggression patterns using an 

evolutionary model. They found that women are more prone than men to use indirect 

aggression. In this case, women attack an opponent with negative information as a strategy for 

retaliation. This finding holds even when the researchers control for social norms and 
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approval. They investigated students from an American university, which showed that the 

evolutionary model still holds for western modern societies.  

But, as mentioned before, there is a competing theory for why people show 

differences in aggression patterns: socialization. Archer (2004) states that according to 

socialization theories, aggression is a learned pattern: young boys observe that their older 

male counterparts are more physically aggressive, whereas women are more restrained. These 

behaviors can only increase with age as boys learn that to avoid physical altercations is 

unmanly.  

Archer (2004) suggests that these differences in aggression may be due to our 

structure as a patriarchal society: men hold higher status positions. The maintenance of higher 

status could lead to more aggressive behavior. As such, according to this theory, individuals 

who demonstrate higher scores in the BRSI-Male should behave more aggressively in both 

direct and indirect aggression. Kähr, Nyffenegger, Krohmer, & Hoyer (2016) also attest that 

the male gender should be more prone to engage in retaliatory behaviors, but their study did 

not find this difference.  

 In this paper, I chose the Bem Sex-Role Inventory (BSRI) as a measure of 

socialization in sex differences. For Bem (1974), the BSRI was built to find the conception 

that a person has internalized the views of which behaviors are desirable for both men and 

women, according to society’s standards. For Pedhazur and Tetenbaum (1979), Bem was 

studying the desirability of masculine and feminine traits, which is consistent with 

socialization theories of sex differences.  

What is the importance of these findings for consumer behavior research? I posit that 

retaliation against firms is a form of indirect aggression, as people cannot fight physically 

with service providers, or they would be in danger of incarceration or at least judicial claims.  
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One can ask if these patterns (evolutionary vs. socialization) in retaliation and indirect 

aggression hold when I investigate retaliatory behaviors against commercial partners. Will 

these sex/ gender differences show in a firm-consumer relationship? There is a growing body 

of literature emphasizing gender as a performance (Thompson and Üstüner, 2015; Butler, 

2011), and practitioners can be interest to find out if gender or sex is a better measure for 

differences in behavior. Our literature review suggests a confirmation of the evolutionary 

model, for Archer (2004) has shown in a meta-analytic review of sex-differences in 

aggression that men show prominence of physical aggression, whereas women are more 

prone to indirect aggression. These findings seem to hold across different cultures, as 

proposed by evolutionary theories of human behavior.  

In this paper, I try to understand if faced with service failures against them and/or their 

children, which sex will be more prone to retaliate, testing the first hypothesis: 

H1: Women are more prone to retaliate than men, when facing costs to them and their 

offspring. 

I predict that, according to the evolutionary model, financial costs to their families will 

inflict higher desire to retaliate, for both men and women (with higher means for women).  

Regarding the gender schema and the biological sex, I propose that (as the 

evolutionary literature also supports) biological sex is a better predictor of the desire to 

retaliate than the gender schema theory. To the best of our knowledge, there is no study that 

compares differences between biological sex and gender schema in retaliatory behaviors.  

H2: Biological sex is a better measure of the desire to retaliate than gender schema 

theory. 
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4.3 METHODS  

I conducted an online experiment using an online panel provided by Qualtrics (2014). Using a 

scenario-based vignette (Rungtusanatham, Wallin & Eckerd, 2011), I tested if there were any 

differences between biological sex and gender schema theory in retaliatory behaviors. 

I conducted the study using a 2(strength of the relationship) x2 (failure severity) 

design: it involved a vignette in which the participant made an investment in their bank to 

their newborn baby, and suggested a strong or weak relationship with the service provider 

(number of products with the bank and preference) and the failure severity (loss of all or a 

part of the money invested). The four vignettes used in the experiment can be found in 

Appendix I.  

Using previous work from Grégoire and Fisher (2006, 2008), I selected seven 

measures to capture the multifaceted components of retaliatory behavior. The attitudinal 

measures were: desire for retaliation (6 items, e.g., indicate to which extent you would want 

to do something to the organization), patronage reduction (4 items, e.g., indicate to which 

extent you would want to spend less money in this business), negative word-of-mouth (3 

items, e.g., indicate to which extent you would want to denigrate this organization to friends), 

and third party complaining (3 items, e.g., indicate to which extent you would want to take 

legal action against the firm). The emotional measures were: perceived betrayal (5 items, e.g., 

through the service failure I felt cheated), dissatisfaction (3 items, e.g., through the service 

failure I felt displeased), and anger (3 items, e.g., through the service failure I felt outraged). 

Scale end points ranged from 1 = strongly disagree to 7 = strongly agree. All the scales used 

in the experiment can be found in Appendix II. Biological sex was self-reported and Gender 

Schema was measured using the BRSI scale (Bem, 1974). 
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4.4 RESULTS  

I recruited 62 American participants (45 female/ 17 male), mean age 33.23 (SD=7.39). The 

conditions were split according to Table	  2. 

Table 2 – Participants per condition 
Condition 1 – High strength of the relationship/ High failure severity 16 

Condition 2 – Low strength of the relationship/ Low failure severity 16 

Condition 3 – Low strength of the relationship/ High failure severity 15 

Condition 4 – High strength of the relationship/ Low failure severity 15 
Source: The authors 

 

For the scales, all reliability measures (cronbach’s alpha) were performed and entailed 

results over .70, as Hair et al. (2016) recommend, shown in Table	  3.  

 

Table 3 – Scale Reliability 
Scales Cronbach’s Alpha 
Anger 0.93 
Desire to Retaliate 0.95 
Dissatisfaction 0.94 
Negative Word-of-Mouth 0.86 
Patronage Reduction 0.90 
Perceived Betrayal 0.80 
Third Party Complaint 0.86 
Source: The author 

 

I performed a factorial Anova. In regards to biological sex, I found no differences in 

anger, desire to retaliate, dissatisfaction, negative word of mouth, patronage reduction, or 

third party complaint measures. For the perceived betrayal measure I found no interaction 

between gender and the conditions. There were main effects for the biological sex at the 10% 

confidence level (F(7, 54)= 3.52, p=.07). For such a small sample, the observed power was 

half of what Hair et al. (2016) recommend: 45.3% (the goal is to reach an observed power of 

80%). The means are shown in Graphic	  	  5.  



	  

	   	   	   65	  

Graphic  5 – Means for Perceived Betrayal 

 
Source: The author 

 

For the measurement of the gender schema theory it was not possible to screen the 

four genders beforehand (see appendix III for a detailing of the BRSI scale). The frequencies 

of four genders are described in Table	  4. 

 

Table 4 – Genders Frequencies on Sample 
 
 
 
 
 
 
 

Source: The author 
 

In regards to the gender-schema theory, I did not find effects of gender on any 

measures. As such, I can partially confirm H1 and H2: biological sex entailed differences on 

Gender Frequency 
Androgynous 25 
Undifferentiated 18 
Traditionally Sexed-Typed 12 
Cross-sexed Typed 7 
Total 62 
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retaliatory behaviors, for the perceived betrayal measure and biological sex is a better 

measure of retaliatory behaviors than gender schema theory.  

 

4.5 DISCUSSION  

I did not find differences in all measures of retaliation, perhaps due to small sample size for 

each condition (n=15). But when performing a post-hoc test using G*Power (Faul et al., 

2007) I attested that all the factorial Anova had a power of 21%, less than what is 

recommended by Hair et al. (2007). Even so, it is important to notice that I did find main 

effects for biological sex in one measure, perceived betrayal.  

I hypothesized that biological sex would be a better measurement of retaliation than 

gender schema theory, and that was true for perceived betrayal. I also hypothesized that 

women were more prone to retaliate than men, which was also true for our study. 

The reasons for this result are found in evolutionary theory: the vignette I used 

presented a situation in which the costs were bore by a parent, and women show more 

aggression regarding their offspring (Hahn-Holbrook et al., 2011; Bosch et al., 2005). In this 

case, the loss of US$ 10K as an investment for a child’s future could mean a greater cause of 

aggression for women than for men, as Trivers (1971) explained so well: parental asymmetry. 

Women know for sure that the offspring are their own, while men are not so knowledgeable, 

even more so if one regards our evolutionary history (before DNA testing). 

There is a vast amount of studies regarding so-called gender fluidity (Gabbard & 

Wilkinson, 1996; Davis, 2006; Diamond, 2008, Butler, 2011; Thompson and Üstüner, 2015). 

As Auster and Ohm (2000) described, masculinity and femininity are no longer viewed as 

bipolar dimensions, but as more of a continuum (according to the post-modernist view at 

least). I tried to measure the concept of gender using the BSRI scale, but differences in 

behavior were non-existent. This lack of difference could be due to problems with the scale 
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itself (Holt & Ellis, 1998) because the scale measures one’s self-perception, which can 

translate into a self-perception bias. One reason for such a bias, according to Choi, Fuqua & 

Newman (2008) and Auster and Ohm (2000), may be that people are more willing to describe 

themselves as a mixture of positive traits than are found both in the BRSI-Male and BRSI-

Female. This is evident by looking at the larger group in our sample: 25 of the participants 

were high both on the male and the female traits, and categorized as androgynous (40% of the 

sample).  

Notwithstanding, biological sex was a better measurement of differences in aggression 

than gender. Self-identification with one gender does not measure if a person will be more or 

less aggressive when facing financial costs to them and their offspring. Saad (2008) discusses 

the idea of “collective amnesia” of marketing researchers regarding consumer’s biological 

roots. When I analyze books on gender fluidity (Diamond, 2008; Butler, 2011) I entail in a 

post-modernist view of the world, in which no truths exist, and one can wake up “feeling” like 

a woman and end the day “feeling” like a man.  

While a nice idea, it is not rooted in reality: when each individual begins his life, as an 

embryo, one starts to receive input from gonadal (i.e. testosterone, estrogen, and others) 

hormones, which sexualize both our bodies and brains (Csathó et al., 2003; Young & 

Alexander, 2012). A more appropriate measurement that could interest marketers is sexual 

orientation. Previous research links gonadal hormones to sex orientation (as opposed to sex-

role self identification). Firms that focus on marketing segments such as homosexuals could 

be interested in finding what their customers’ patterns of indirect aggression are (Bockland & 

Vilain, 2007; Rahman & Wilson, 2003; Young & Alexander, 2012). Future studies should 

follow this direction.  
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4.7 APPENDIX 1 – VIGNETTES USED IN THE EXPERIMENT 

C1HH READ CAREFULLY THE TEXT BELOW. TRY TO IMAGINE THE FOLLOWING 

SITUATION: You have been a loyal client from a traditional bank in your town for the last 5 

years. You have a checking account, a savings account and also a mortgage, which you have 

been paying on time. You trust your account manager, and you have a friendly relationship 

with him.Recently you and your spouse welcomed a new baby to your family, and both of 

you wish to start saving for his/her college education. As usual, you turn to your account 

manager for advice, and the manager suggests an investment moderately risky. You resist for 

a while, because you and your spouse would prefer a low risk investment for your newborn 

baby. Your account manager who suggests that is virtually impossible that you will lose all 

your money finally convinces you. You and your spouse invest 10,000 dollars, which 

represents the totality of all your savings at the moment. One month later, you and your 

spouse check the on-line statement for the investment. For your surprise, you ended up losing 

all of your money in the investment. 

 

C1LL READ CAREFULLY THE TEXT BELOW. TRY TO IMAGINE THE FOLLOWING 

SITUATION: You have been a trusted client from a traditional bank in your town for the last 

5 years. You have a checking account, but this is not your preferred bank. As a matter of fact, 

your rarely use this account. Recently you and your spouse welcomed a new baby to your 

family, and both of you wish to start saving for his/her college education. As usual, you turn 

to your account manager for advice, and the manager suggests a investment moderately risky. 

You resist for a while, because you and your spouse would prefer a low risk investment for 
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your newborn baby. Your account manager who suggests that is virtually impossible that you 

will lose all your money finally convinces you. You and your spouse invest 10,000 dollars, 

which represents the totality of all your savings at the moment.  One month later, you and 

your spouse check the on-line statement for the investment. For your surprise, you ended up 

losing 1,000 dollars in the investment. 

 

C1LH READ CAREFULLY THE TEXT BELOW. TRY TO IMAGINE THE FOLLOWING 

SITUATION: You have been a trusted client from a traditional bank in your town for the last 

5 years. You have a checking account, but this is not your preferred bank. As a matter of fact, 

your rarely use this account. Recently you and your spouse welcomed a new baby to your 

family, and both of you wish to start saving for his/her college education. As usual, you turn 

to your account manager for advice, and the manager suggests an investment moderately 

risky. You resist for a while, because you and your spouse would prefer a low risk investment 

for your newborn baby. Your account manager who suggests that is virtually impossible that 

you will lose all your money finally convinces you. You and your spouse invest 10,000 

dollars, which represents the totality of all your savings at the moment. One month later, you 

and your spouse check the on-line statement for the investment. For your surprise, you ended 

up losing all of your money in the investment. 

 

C1HL READ CAREFULLY THE TEXT BELOW. TRY TO IMAGINE THE FOLLOWING 

SITUATION: You have been a loyal client from a traditional bank in your town for the last 5 

years. You have a checking account, a savings account and also a mortgage, which you have 

been paying on time. You trust your account manager, and you have a friendly relationship 

with him.Recently you and your spouse welcomed a new baby to your family, and both of 

you wish to start saving for his/her college education. As usual, you turn to your account 
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manager for advice, and the manager suggests an investment moderately risky. You resist for 

a while, because you and your spouse would prefer a low risk investment for your newborn 

baby. Your account manager who suggests that is virtually impossible that you will lose all 

your money finally convinces you. You and your spouse invest 10,000 dollars, which 

represents the totality of all your savings at the moment. One month later, you and your 

spouse check the on-line statement for the investment. For your surprise, you ended up 

losing 1,000 dollars in the investment. 

 

4.8 APPENDIX 2 

Scales 

Indicate to which extent you would want (scale end points: 1 = strongly disagree to 7 = 

strongly agree) 

1a. Desire for Retaliation 

• To do something to the organization 

• To take actions to get the organization in trouble 

• To cause inconvenience to the organization 

• To punish the organization in some way 

• To make the organization get what it deserves 

• To get even with the organization 

1b. Patronage Reduction 

• To spend less money at this business 

• To stop doing business with this firm 

• To reduce the frequency of interaction with the firm 

• To bring a significant part of my business to a competitor. 
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1c. Negative Word-of-Mouth 

• To spread a negative word-of-mouth about the organization 

• To denigrate this organization to my friends 

• To tell my friends to not do business with this firm, when they are looking for a similar 

service 

1d. Third Party Complaining 

• To take legal action against the firm 

• To report their behavior to a consumer governmental agency 

• To contact the media to denounce their behaviors. 

Through the service fail I felt (scale end points: 1 = strongly disagree to 7 = strongly agree) 

2a. Perceived betrayal 

• Cheated 

• Betrayed 

• Lied to 

• The bank did not intend to take advantage of me. (Reverse) 

• The bank tried to abuse me 

2b. Dissatisfaction 

• Dissatisfied 

• Displeased 

• Discontented 

 

2c. Anger 
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• Outraged 

• Resentful 

• Angry 

 

4.9 APPENDIX III 

Bem Sex-Role Inventory (BSRI) – (scale end points: 1 = never to 7 = always) 

Rate	  yourself	  on	  each	  item.	  Answer	  truthfully. 

Self-reliant (1) 

Defends own beliefs (2) 

Independent (3) 

Athletic (4) 

Assertive (5) 

Strong personality (6) 

Forceful (7) 

Analytical (8) 

Has leadership abilities (9) 

Willing to take risks (10) 

Makes decisions easily (11) 

Self-sufficient (12) 

Dominant (13) 

Masculine (14) 

Willing to take a stand (15) 

Aggressive (16) 

Acts as a leader (17) 
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Individualistic (18) 

Competitive (19) 

Ambitious (20) 

Yielding (21) 

Cheerful (22) 

Shy (23) 

Affectionate (24) 

Flatterable (25) 

Loyal (26) 

Feminine (27) 

Sympathetic (28) 

Sensitive to the needs of others (29) 

Understanding (30) 

Compassionate (31) 

Eager to soothe hurt feelings (32) 

Soft spoken (33) 

Warm (34) 

Tender (35) 

Gullible (36) 

Childlike (37) 

Does not use harsh language (38) 

Loves children (39) 
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5 GENERAL DISCUSSION 

Nothing in biology makes sense except in the light of evolution.  

Theodosius Dobzhansky 

 

At the end of this journey in the pursuit of my PhD, I learned a lot about evolution and its 

fundamental tenets. I hope that the three articles that make up this dissertation have shown 

that. In the first two, I demonstrated that OXT is a molecule found in all mammalian animals 

(Bartz, 2011). As such, it is obvious that it plays a role in human behavior. Kosfeld et al. 

(2005) were the first to pinpoint that OXT plays a role in human cooperation, and we have a 

robust body of work showing that now (VanIjzendoorn & Bakermans-Kranenburg, 2011). But 

few studies have applied this rationale to consumer behavior. Furst et al. (2015) Lin et al. 

(2013) and Alexander et al. (2015) are the few examples I could find. The theoretical article 

makes an argument for more studies involving the relationship between OXT and consumer 

behavior, focusing on a few variables of interest for marketing researchers. The experimental 

studies of the second article show that OXT plays a role in brand trust, pointing to a causal 

relationship between OXT and brand trust. Evolutionary reasoning was central to the design 

of the three experiments: first the role of known compared to unknown brands was derived 

from the function that OXT plays in attachment between mothers and their offspring. I 

reasoned that known brands already have created this familiarity with the public and, as such, 

would reap increased effects of the infusion of OXT, which turned out to be true. 

Unfortunately, in the second study, I could not replicate the results by Ma et al. (2014). 

Country-of-origin effects did not respond to the infusion of OXT, and this calls for further 

investigation. Maybe it all relates to the results of the third study: status brand showed 

decreased means for brand trust when participants were infused with OXT, and the product 

paired with the COO was a wristwatch known for its status signaling.  
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Finally, the third article makes an argument that I am passionate about: positivism vs. 

post-modernism. When comparing the two epistemologies in the subject of biological sex 

compared to  gender, men and women showed different retaliatory behavioral patterns, 

despite identifying as male, female, etc. The post-modernist view of the world, where 

everything is malleable and due to culture seems to be ingrained in academia, turning our 

marketing departments in humanities departments, driving students further from the scientific 

reasoning and the scientific method. I do not wish to imply that our behavior is fixed our 

biologically determined: I only wish to convey the idea that there is, indeed, a reality to be 

studied and examined. Since the Copernican revolution humans have dwelled with theories 

and ideas that tried to understand the world as it is, not changing it according to our political 

agendas. Maybe it is time to incorporate evolutionary reasoning to our field, to the benefit of 

both researchers and practitioners.  

 

 

 


